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APPLICATION FOR 
SURFACE MINING PERMIT AND/OR RECLAMATION PLAN 

KERN COUNTY PLANNING DEPARTMENT 

OWNER, OPERATOR, AND AGENT: 
1. Applicant: 

Name 
Address 

Telephone 

Golden Queen Mining Company, Inc. 
11847 Gempen Street, Post Office Box 820 
Mojave, California 93501 
(805) 824-1054 

2. Name (if any) of Mineral Property: 

Soledad Mountain Project 

3. Property Owner(s) or Owner(s) of Surface Rights (list all owners): 

Name 
Address 

Telephone 

Golden Queen Mining Company, Inc. 
11847 Gempen Street 
Post Office Box 820 
Mojave, California 93502-0820 

(805) 824-1054 

U.S.A. 
Department of the Interior 
Bureau of Land Management 
300 South Richmond Road 
Ridgecrest, California 93555 
(619) 384-5400 

4. Owner(s) of Mineral Rights: 

Name 
Address 
Telephone 

5. Lessee: 

Name 
Address 

Telephone 

6. Operator: 

Name 
Address 

Telephone 

FORM1758.DSC (11/95) 

See Attachment A 

Golden Queen Mining Company, Inc. 
11847 Gempen Street, Post Office Box 820 
Mojave, California 93502-0820 
(805) 824-1054 

Golden Queen Mining Company, Inc. 
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Mojave, California 93502-0820 
(805) 824-1054 
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OWNER, OPERATOR, AND AGENT: (continued): 

7. Agent of Process (person designated by operator as his agent for the service of process): 

Name Richard Graeme 
Address 11847 Gempen Street 

Post Office Box 820 
Mojave, California 93502-0820 

Telephone (805) 824-1054 
(Reference SMARA 2772(C)(1)) 

LOCATION: 

8. Brief description, including legal, of the extent of the mined lands (to be) involved by this operation, 
including total acreage: 

Section(s) 5, 6, 7, 8, Township 10N, Range 12W, SBB&M 
Section(s) ...L._ll, Township 10N, Range 13W, SBB&M 

Assessor's Parcel Number (APN) Attachment A 

The project location is west of California State Route 14 and south of Silver Queen Road. 
Exhibit 1 shows the property boundary as well as the proposed project area. Within the 
sections shown, Golden Queen acquired control of approximately 2,840 acres. Pursuant to 
SMARA Section 2772(c)(5), a metes and bounds legal description of the project area is 
included in Attachment A. The project area is on approximately 1,600 acres of undeveloped 
desert property. 

(Reference SMARA 2772(C)(5)) 

9. Description of the access route to the operation site: 

Primary access to the site will be from California State Route 14 west on Silver Queen Road 
which is approximately five miles south of Mojave. Exhibit 2 is a regional location map and 
Exhibit 3 shows the State Route 14 and Silver Queen Road interchange. The entrance road 
will tum south from Silver Queen Road opposite the intersection of Silver Queen Road and 
Goldtown Road. The entrance to the site will be paved within the right-of-way of Silver 
Queen Road. The remainder of the access road will be surfaced with rock aggregate. 

(Reference SMARA 2772(C)(11)) 

10. Attach Location and Vicinity Map. 

Exhibit 2 is a regional location map and Exhibit 1 shows the topography of the vicinity, as 
well as property boundaries and the proposed project area. 

(Reference SMARA 2772(C)(11)) 

DESCRIPTION: 

11. Mineral commodity (to be) mined: 

Precious metals (gold and silver), with aggregate and construction materials as byproducts. 

(Reference SMARA 2772(C)(2)) 
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• 
DESCRIPTION (continued): 

12. Geologic description, including brief general geologic setting, more detailed geologic description 
of the mineral deposit (to be) mined, and principal minerals or rock types present: 

The site is located in the western Mojave Desert Geomorphic Province of Southern 
California. The Mojave Desert is a wedge-shaped fault block which is separated from the 
Sierra Nevada Mountains to the north by the Garlock Fault Zone and from the Transverse 
Ranges and coastal areas to the southwest by the San Andreas Fault Zone. The rock types 
of the western Mojave Desert have been grouped into three main divisions (Dibblee, 1967) 
which include pre-Tertiary age crystalline rocks, Tertiary age sedimentary and volcanic 
rocks and Quaternary age sediments and local basalt flows. Soledad Mountain consists of 
an eroded silicic volcanic center of Middle to Late Miocene age (16.9 to 21.5 million years). 
The volcanics consist of felsic flows, tuffs and breccias of the Gem Hill Formation, with rock 
types ranging from quartz latite to rhyolite. The flanks of Soledad Mountain are mantled by 
Quaternary alluvium deposits consisting of sandstones and conglomerates. 

(Reference SMARA 2773(a)) 

13. Brief description of environmental setting of the site and the surrounding areas, including existing 
area land use, soil, vegetation, groundwater elevation, surface water characteristics, average 
annual rainfall and/or any other factors pertaining to environmental impacts and their mitigation and 
reclamation: 

See Attached (page 13) 

(Reference SMARA 3502 (b)(1)) 

• PROPOSED (EXISTING) SURFACE MINING OPERATION: 

• 

14. Time Frame of Project 

a. Proposed Starting Date of Operation: 11/1/97 (Construction Start) 

Estimated Life of Operation: _1;...:6'---=2=0'-y"""e=a..._rs"'--------------

Duration of First Phase: Construction: 9-12 months 

b. Operation will be Qs): 

Continuous X Seasonal Intermittent __ _ 

Developed, Not Temporarily 
Yet in Operation __ Deactivated __ 

Stockpile 
in Mine 

(Reference SMARA 2772(C)(3)) 
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PROPOSED (EXISTING) SURFACE MINING OPERATION (continued): 
15. Project Production 

a. Annual production will be (is): 

Under 5,000 tons/cubic yds/yr 

5,000 - 50,000 tons/cubic yds/yr 

50,000- 250,000 tons/cubic yds/yr 

250,000 - 1,000,000 tons/cubic yds/yr 

More than 1,000,000 tons 

b. Total anticipated production: 

Mineral commodities to be removed - (circle one) tons 60 million 

Waste retained on the site - (circle one) tons _ _.2._3 ...... 0 ....... m-.-i=lli-.on...._ 

Waste disposed offsite - (circle one) tons/cubic yds N/A 

Maximum anticipated depth 1,300 ft 
(Reference SMARA 2772(c)(2) and (4)) 

16. Mining Method (check all applicable): 

a. Open Pit 
Single Bench 
Quarry: 

Hill Top 
Multibench 
Side Hill 
Drag line 
Low Level 
Shovel 
Underground 

x 

x 

Gravel/Sand Pit 
Drill and Blast 

Clay Pit 
Truck to Processing 

Plant (to RR) 
Borrow Pit 
Tailings Ponds 
Slurry Pump 
Waste Dump 
Rail 

x 

x 

x 

x 

Gravel Bar Skimming Other ________ _ 

b. Identify the number and types of vehicles and equipment used in addition to their ADT 
(average daily trips). 
Table 1 shows the Preliminary Mining Equipment List. 
See Attached (page 22). 

c. Maximum number of employees onsite at any one time 40 during normal operation. 
(Reference SMARA 2772(c)(11)) 
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PROPOSED (EXISTING) SURFACE MINING OPERATION (continued): 
17. Processing: 

a. If processing of the ores or minerals mined is planned to be conducted at or adjacent to the 
site, briefly describe the nature of the processing and explain disposal method of the tailings 
or waste from processing. 
See Attached (page 22). 

b. Estimate quantity (gallons per day) and quality of water required by the proposed operation, 
specifying proposed sources of this water and method of its conveyance to this property and 
the quantity and quality and method of disposal of used and/or surplus water. 
Golden Queen will use water for the heap leach operation and for dust control. Golden 
Queen will obtain water from wells planned in Section 31, Township 11 North, Range 
12 West, S.B.B.M., north of Silver Queen Road. Golden Queen will pipe the water 
under Silver Queen Road to the project site. Golden Queen proposes to contain the 
pregnant solution withinthe heap leach pile and to use fixed-roof tanks for the barren 
solution rather than uncovered pregnant and barren ponds used at most mining 
operations. Pregnant leaching solution will be processed for precious metal recovery 
and then pumped to the barren solution tank to be recycled to the heap leach pad. The 
proposed project is expected to circulate 5,400 gallons of water per minute in the heap 
leach process. Daily makeup water demand is estimated to be 750 gallons per minute. 
Bottled water will be purchased for all potable and laboratory water needs. 

(Reference SMARA 2772(c)(11)) 

18. If the nature of the deposit and the mining method used will permit, describe and show the steps 
or phases of the mining operation that allow concurrent reclamation, and include a proposed time 
schedule for such concurrent activities. 
Open pit mining activities will be occurring in several locations throughout the pit area at 
any one time and disposal of overburden material will take place at all proposed overburden 
sites throughout the mine life. No project phasing is proposed, therefore, no reclamation 
will take place until mining operations are completed in a given area. 

(Reference 2772(c)(6) and 3503(a)(1)) 

19. Attach a map of the mined lands showing the following information: 
a. Boundaries and topographic details of the site. 
b. Location of all streams, roads, railroads, water wells, structures, dwellings, and utility 

facilities within 500 feet of the site. 
c. Location of all currently proposed access roads to be constructed in conducting the 

surface mining operation. 
d. Location of areas (to be) mined, and of waste dumps and tailings ponds. 
e. By use of symbol or map overlay, depiction of separate mining phases, if applicable. 
f. The source of map base, orientation (North arrow), and scale (e.g., 1" = 500', etc.) of the 

map. 
Exhibit 1 Property Boundary and Project Area 
Exhibit 4 Conceptual Plot Plan 

(Reference 2772(c)(5)) 
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RECLAMATION PLAN: 
20. Indicate on an overlay of map of Item 19, or by symbol on map, those areas to be covered by • 

reclamation plan. 
Exhibit 5 Reclamation Areas Acreage 419 acres includes heap leach pad and 

overburden pile benches if any are 
necessary since benches at lower ele
vations would reduce acreage at upper 
elevations. 

(Reference SMARA 2772(c)(5)) 

21. Describe the ultimate physical condition of the site and specify proposed use(s), or potential 
use(s), of the mined lands as reclaimed. 
The proposed reclamation plan will return the land to a post-mining land use similar to 
the pre-mining land use, consistent with the Specific Plan for Soledad Mountain, which c"· 

includes future mining, wildlife habitat and open space. ··· ···' 
(Reference SMARA 2772(c)(7) 

22. Provide evidence that all owners of a possessory interest in the land have been notified of the 
proposed use(s) or potential use(s) identified in Item 22. (Attach copy of notarized statement 
of acknowledgment, etc.) 
There are eighty-one (81) land holders with possessory interest in the property 
(Attachment A). A copy of the letter sent to each holder of possessory interest is 
included in Attachment A. 

(Reference SMARA 2772(c)(7)) 

23. Describe how implementation of the reclamation plan will affect future mining in the area. 
Implementation of the Proposed Reclamation Plan would not limit future development 
of mineral resources in the area. Currently uneconomic precious metal resources •. 
contained in the walls and floors of the open pit mines would remain accessible for 
future exploration and development by underground or open pit methods. 

(Reference SMARA 2772(c)(9)) 

24. Describe how the proposed reclamation plan will affect public health and safety, giving 
consideration to the degree and type of present and probable future exposure of the public to 
the site. 
See Attached (page 23). 

(Reference SMARA 3502(b)(2) 

25. Describe how the project will adhere to the specified requirements for protection of wildlife 
habitat. 
See Attached (page 25). 

(Reference SMARA 3703 and 3503(c)) 
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RECLAMATION PLAN: (continued) 

26. Describe the reclamation procedures used to ensure adherence with the specified 
requirements for backfilling, regrading, slope stability, and recontouring. Indicate on map 
(Items 19-20) or on diagrams as necessary. Discussion should explain why final cut slopes 
proposed have a minimum slope stability factor of safety which is suitable for the proposed 
end use and conform with surrounding topography and/or approved end use. Additionally, a 
sufficient number of cross sections, no larger than 11 inches by 17 inches, which demonstrate 
existing and proposed final slopes should be incorporated into the plan. NQI§: If any final 
reclaimed fill slopes exceed 2:1 (horizontal to vertical), submit specific geologic and en
gineering analysis which demonstrates the proposed slope has a minimum slope stability 
factor of safety that is suitable for the proposed end use and when the proposed final slope 
can be successfully revegetated. 

See Attached (page 26). 
(Reference SMARA 3704 and 3502(b)(3)) 

27. If revegetation is proposed, describe what procedures will be employed to ensure adherence 
with the specified requirements. Indicate on map (Items 19 - 20) or on diagrams as 
necessary. If revegetation is not applicable, indicate why not. At a minimum, the plan should 
include or elaborate on the following: 

a. 

b. 
c. 
d. 
e. 
f . 
g. 
h. 
I. 

A baseline study documenting the vegetative density, cover and species richness of the 
site. 
Test plots to be employed/monitoring. 
Need for decompaction. 
Need for soil analysis. 
Proposed revegetation mix. 
When planting will be conducted. 
Need for irrigation. 
Protection measures to Q.e employed. 
Success of revegetation. 

* 
Success of revegetation will be judged upon the effectiveness of the vegetation for the 
approved end use, and by comparing the quantified measures of vegetative cover, 
density and species richness, therefore, the plan will also need to specify: 

Density 
Cover 
Species 
Richness -

BASELINE 

Density -
Cover 
Species 
Richness -

PERFORMANCE STANDARD 

See Attached (page 30). 
(Reference SMARA 3705 and 3503(g)) 
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RECLAMATION PLAN: (continued) 

28. Describe the reclamation procedures used to ensure adherence with the specified • 
requirements for drainage, diversion structures, waterways and erosion control. Additionally, 
indicate on map (Items 19 -20) or on diagrams, as necessary, the following: 

a. All existing, interim and final drainage patterns. 
b. Location of any diversion structures. If not applicable, indicate why not. 
c. Erosion control facilities O.e., sumps). 

See Attached (page 33). 
See Exhibit 14. 

(Reference SMARA 3706, 3710, 3502(b)(6), 3503(a)(3),(b)(1),(d) and (e), 2772(c)(8)(b)) 

29. Describe the reclamation procedures used to ensure adherence with the specified 
requirements for prime agricultural land reclamation. If not applicable, please explain why. 

Not applicable. 
The Specific Plan for Soledad Mountain - Elephant Butte and Vicinity does not 
recognize Soledad Mountain as agricultural land. 

(Reference SMARA 3707) 

30. Describe the reclamation procedures used to ensure adherence with the specified 
requirements for other agricultural land reclamation. If not applicable, please explain why. 

Not applicable. 
Same as above. 

(Reference SMARA 3708) 

31 . Describe the reclamation procedures used to ensure adherence with the specified 
requirements for building, structure and equipment removal. Additionally, indicate on the map 
(Items 19 - 20) or on diagrams, as necessary, the following: 

a. Where all equipment, supplies and other materials will be stored. 
b. Identify which buildings, structures, and equipment will be: (1) dismantled and removed 

offsite and/or (2) remain onsite as consistent with the approved end use. 
See Attached (page 34). 

(Reference SMARA 3709 and 3502(b)(5)) 

32. Describe soil conditions. Elaborate on the reclamation procedures used to ensure adherence 
with the specified requirements for topsoil salvage, maintenance and distribution. 
See Attached (page 35). 

(Reference SMARA 3711, 3707(b) and 3503(f) and (a)(2)) 
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RECLAMATION PLAN: (continued) 

33. Describe how contaminants will be controlled and mine waste will be disposed of Q.e., refuse, 
fuel storage, tailings, etc.), especially with regard to surface runoff and groundwater. Indicate 
on map (Items 19 - 20) or on diagrams, as necessary. 

See Attached (page 35). 

(Reference SMARA 3712 and 2772(c)(8)(a)) 

34. Describe the reclamation procedures used to ensure adherence with the specified 
requirements for closure of surface openings. If not applicable, please explain why. 

All water wells and monitoring wells will be properly abandoned or converted to 
alternative uses. Existing surface openings not destroyed in the mining process and 
located within the project area will either be fenced or will be destroyed and the 
surrounding area reclaimed. 

(Reference SMARA 3713) 

35. Financial Assurances 

Upon approval of the surface mining permit and reclamation plan and prior to commencement 
of surface mining operations, financial assurance(s) ensuring that reclamation is performed 
in accordance with the surface mining operation's approved reclamation plan must be 
submitted to and approved by Kem County. Financial assurances may take the form of surety 
bonds, irrevocable letters of credit, trust funds or other forms of financial assurances specified 
by the State Mining and Geology Board and Kem County . 

Financial assurance instruments shall be made payable to "Kern County or the Department 
of Conservation." The financial assurance may also be made payable to additional public 
agencies, including federal agencies responsible for enforcing reclamation requirements over 
the mining operation. Financial assurances, along with a copy of the itemized reclamation 
cost estimate (based on the approved reclamation plan), must be submitted to Kern County 
for review and approval prior to commencement of mining operations. The amount of 
financial assurances required of a surface mining operation for any one year shall be adjusted 
annually to account for new lands disturbed by surface mining operations, inflation and 
reclamation of lands accomplished in accordance with the approved reclamation plan. 

Golden Queen will post a bond, irrevocable letter of credit or other acceptable 
instrument which will guarantee completion of project reclamation to the satisfaction 
of Kem County and the State of California Department of Conservation. 

The total proposed project will result in approximately 930 acres disturbed of which 419 
acres will be reclaimed. The reclamation costs, expected after two years of project 
development, are itemized in Table 4 • 

FORM1758.DSC (11/95) (page 9 of 10) 



RECLAMATION PLAN: (continued) 

35. Financial Assurances (continued) 

The permit application shall include a detailed. itemized estimate of reclamation costs. The 
assumption when preparing the estimate is that the mine operator is incapable of 
performing the work or has abandoned the sueface mining operation, thereby resulting 
in the County or State hiring an independent contractor to perform the reclamation work. 
At a minimum, the detailed itemized estimate of all associated reclamation costs shall 
include, but is not limited to: 

a. Costs of backfilling, regrading, slope stabilization, and recontouring. 
b. Costs of revegetation and wildlife habitat replacement, including any monitoring. 
c. Costs of final engineering design. 
d. Costs of labor, including supervision. 
e. Costs of mobilization. 
f. Costs of equipment. 
g. Costs of removal of buildings, structures, and equipment. 
h. Costs associated with reduction of specific hazards, such as: heap leaching facilities, 

chemical processing ponds, soil decontamination, in-water slopes, highwalls, 
landslides, subsidence, or other mass ground failure. 

i. Costs of drainage and erosion control measures. 
J· Costs of soil tests. 
k. Costs of haul road ripping and reseeding. 
I. Costs of fencing. 
m. Costs of liability insurance. 
n. Costs of long-term stabilization, control, containment of waste solids and liquids. 

(Reference SMARA 2773.1) 

FOR OFFICE USE ONLY 

Date Accepted: initial 615196 revised 5/30/97 Received By: SEU 

Case# 41 & 22 Map# 213 & 214 S.D. # .-2.... 
Floodplain~ Zoning Ord.Sec. 19.14.030.G& 19.16.030.H 
G.P/S.P Soledad Mtn/E!ephant Butte ~Consistent _Not Consistent 

Element or Name 

Reviewed By: Scott F. Dennev. Associate Planner 

NOTES: EIR required for project pursuant to Section 21151.7 

ofCEOA. *=minimum fee. W/O # PP96238 

Attachments 
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STATEMENT OF RESPONSIBILITY 

In consideration of approval by the Board of Zoning Adjustment of the County of Kem of this 
application for a Surface Mining Permit and/or Reclamation Plan, the undersigned, jointly and severally, 
hereby covenants with Kem County as follows: 

(1) That ail of the provisions of said permit and/or plan and any and all conditions appended thereto 
shall be faithfully performed and completed by the undersigned within the time therein provided, 
or within any additional time as may be allowed pursuant to the Ordinance Code of Kem County 
(Chapter 19.100). 

(2) That the obligations of the undersigned to perform and complete the provisions of said permit 
and/or plan, including any and all conditions appended thereto, shall be subject to the provisions 
of said Ordinance Code which are incorporated herein by reference. 

(3) That the place of performance by the undersigned of the covenants herein shall be the County of 
Kem, State of California. 

(4) That any notice required to be given, or otherwise given to the undersigned may be by personal 
service or by ordinary United States mail, postage prepaid, and addressed to the agent, or any 
of the agents, named in paragraph 7 of the application filed by the undersigned. 

Dated this _8th ____ day of January I 19..21_, 

R.W. Graeme, Vice President of Operations 

for Golden Queen Mining Co., Inc. 
(Permittee(s) herein) 

(Reference SMARA 2772.C.10} 
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PLANNING & DEVELOPMENT SERVICES DEPT. R:souRCc MANAGcM:NT AGENCY 

JO:l Hc/NRICHS, AGt:NCY OIRt:CTOR TED JAMES, AICP, Director 
2700 -M- STr!EET. su11; 100 
3Al<E~Sr1El.O. CA. 9ll0l 
Phone: (805) 861-261 S 

Air Pollution Control 0111,,0:: • 
!nqin..,.rlnq ' Sur••Y S•N•<:u O•;ianm•nl 

Plannl"9 ' o .... 1011m•nl S•Ni<:H 'J•11•r:ment 
Tranaponauon Man•i;•men: O•o•t1men1 

FAX: (805) 861·2061 Wa•I• Ma,,a9emen1 O•:i•nmenl 

Dear Applicant for Development Project: 

The California Legislature has passed a law th:it requires persons applying for development 
projeclS to review a listing of all haurdous waste sites. If the site of your proposed 
development project is included on the list of hazardous waste sites, then it shall be so noted. 
Please review the list of hazardous waste sites (enclosed) and sign the Verification Statement 
below. A copy of the law requiring this verification is also enclosed for your reference . 

VERIFICATION STATEMENT 

(Review of list related to hazardous w:iste sites) 

as applicant for a 

development project, !lave reviewed ~he lists of projects relating to hazardous wastes pursuant 

to Section 6.5962.5 of the California Government Code. The proposed site tfsj- (is not) 

included on the list. 

List (if applicable) 

Date 

FORM72.PDS (2/1/93) 

t ven W. Banning, ?resident 
~"Olden Queen Mining, C~;,~!nc. 
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13. Current Land Use - The primary land use within the project area consists of 

mineral exploration, mineral development and open space. The zoning within the 

project area is administered by the Kem County Planning Department. The zoning 

district for each of the areas in which Golden Queen has acquired an interest is 

shown below: 

Township 11 North, Range 12 West, SBBM 

Section 32 A-1 (limited Agriculture) 

Township 10 North, Range 12 West, SBBM 

Section 5 

Section 6 

Section 7 

Section 8 

Section 18 

A-1 (Limited Agriculture) 

A-1 (Limited Agriculture) 

A-1 (limited Agriculture) 

A-1 (limited Agriculture) 

A-1 (limited Agriculture) 

Township 1 O North, Range 13 West, SBBM 

Section 1 

Section 12 

E (2-1h) RS (Estate & Residential Suburban Combining) 

A (Exclusive Agriculture) 

General Plan -The majority of the project area lies within the "Specific Plan for 

Soledad Mountain - Elephant Butte and Vicinity - South of Mojave," which was 

adopted by the Board of Supervisors of the County of Kern, State of California by 

Resolution 73-278, and subsequently, Resolution 73-485 was adopted by the Board 

of Supervisors on June 18, 1973 to correct clerical errors in the plan. 

Legal Restraints - All surface and mineral rights have been obtained. Kern County 

has a specific zoning plan for Soledad Mountain - Elephant Butte and Vicinity, 

South of Mojave. All applicable recommendations and guidance contained in the 

Specific Plan will be incorporated in the design and operation of the proposed 

project. No private legal challenges are expected. 

07330010.135 13 



Five structures are located within the proposed disturbance area. Two of the • 

structures were used as residences. One of the residences has been converted for 

use as an office. The other residence will be converted to office space at a later 

time. A former workshop will be used for storage. The remaining two structures will 

be demolished. 

Recreation - The BLM properties in the vicinity of the Soledad Mountain Project 

consist of islands of land surrounded by private ownership. Most private owners 

have fenced, gated, or posted their lands restricting access. There are no identified 

BLM routes for off-highway vehicles (OHV) in the project area. There is limited 

hiking on the SLM-managed land and some unauthorized OHV use of the desert 

lands north and west of the project site. Hunting, shooting and other recreational 

uses are restricted in the project area by the private owners. 

Soils - A soil inventory was conducted between August 1989 and May 1990, and • 

in May 1995. The inventory (shown in Attachment 8) identified four soil types in the 

project area, the characteristics of the soil types and the suitability of the soil and 

substrate material for reclamation. The four soil types are summarized as follows: 

Ariza ( 104) - A sandy loam with 40 percent gravel and small stones to 50 percent 

stones and cobbles with depth. The soil is loose and friable with good permeability 

and high wind erosion potential and soil salvage is limited by coc:i~.se fragments, 

texture and nutrient status. Ariza soil is generally located on alluvial toe slopes and 

fans around the base of Soledad Mountain. 

Cajon (114, 116) -A light brown to brown, loose friable, gravelly loam to loamy sand 

with fine roots containing 15 percent gravel. Gravel content decreases with depth. 

The soil permeability is very good and wind erosion potential is very high, and 

salvage is limited due to coarse fragments. Cajon soils are located on alluvial fans 
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and plains with O to 4 percent slopes to the west and south of the base of Soledad 

Mountain. 

Rosamond (172) -A reddish to light brown, sandy loam to gravelly sandy loam with 

moderately slow permeability and high erosion potential. The soil contains 1 o 
percent gravel and is located on the flat areas to the west of Soledad Mountain with 

slopes of 0 to 2 percent. 

Torriorthents (185) - Weathered rock outcrop and shallow to deep residual soils 

from host rock on the mountain which are not of any one classification series. Soils 

consist of clay loam to cobbly, loamy sand with up to 60 to 70 percent rocks and 

cobbles, with permeabilities ranging from moderately slow to moderately rapid, and 

moderate erosion potential. 

Soils on and around Soledad Mountain have been mapped by the United States 

Soil Conservation Service (SCS, 1981 ). A general soil map of the site by Bamberg 

Associates is included in Attachment B. In spite of steep slopes on the mountain, 

few evidences of slope or soil instability in the form of slides, soil creep or 

solifluction lobes have been identified. 

Vegetative Resources - Plant species found at the project site on Soledad 

Mountain are typical for the western Mojave Desert area. The plant species are 

hardy desert shrubs and sub-shrubs which generally grow year round when 

moisture is available. Annual species which are fall germinating and grow 

throughout the winter and spring seasons are also present. The major vegetative 

species at the site have been summarized by Bamberg and Hanne, 1995 

(Attachment B). 

The lower slopes and alluvial fans in the project area contain a desert shrub/scrub 

type vegetation with creosote bush the dominant plant species and secondary cover 
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consisting of burrowbush, aster, goldenhead and joint-fir. The plant cover on the • 

lower slopes ranges from 20 to 26 percent and averages about 23 percent. 

The mid-slope and upper slope areas of the site are sparsely vegetated by a mixed 

shrub community with plant species, including hopsage, winterfat, buckwheat and 

cattle spinach. The scant vegetation on the upper slopes is fairly diverse and 

varies widely depending on the exposure and soil moisture conditi6ns, as well as 

previous disturbances, such as mining and burning. Cover in the- mixed shrub 

community of the mid and upper slope ranges from 10 percent in burned areas to 

49 percent in other areas. 

There were no threatened or endangered species identified on the project site. The 

Joshua tree, beaver-tail cactus and golden cholla cactus which have been identified 

on the project site are salvage protected under the California Desert Native Plants 

Act and will be handled appropriately. 

Wildlife Resources - The wildlife species present at the project site are typical for 

desert habitats. General wildlife populations are low due to the arid climate and 

alteration of habitats by historical mining, recreation and fires. Surveys of the 

wildlife species present at the site were conducted by Bamberg and Hanne, 1995 

(Attachment B). 

The presence of mammals on the site was confirmed by either observation or other 

signs, such as burrow, scat, tracks or skeletal remains. Predators that inhabit the 

site include the coyote, bobcat, ring-tailed cat, gray fox and possibly badger. 

Predators use the site as part of their hunting territory and some may den on the 

mountain during breeding season. 

Small animals on the site, which are typical of the desert scrub habitat, include 

antelope ground squirrel, jackrabbit, cottontail rabbit, kangaroo rat, woodrat and 

several species of small rodents. Bird species common to the site include the 
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raven, rock dove, violet green swallow and sparrows. Large birds include the 

golden eagle, turkey vulture, red-tailed hawk and peregrine falcon. Reptile species 

common in the study area include the side-blotched lizard, desert iguana, gopher 

snake and Mojave rattlesnake. 

Four animals known to exist in this type of habitat are of possible concern from the 

threatened or endangered species lists for the federal and California agencies. 

These species areTownsend's big-eared bat, pallid bat, the desert tortoise and the 

Mohave ground squirrel. Surveys were conducted for each species and none were 

found, as noted in Bamberg and Hanne, 1995, and Bamberg, 1997 (Attachment B). 

A second survey for bats was conducted in August and October 1996 (Attachment 

8). At least two unidentified species of bats were observed in the project area. A 

winter bat survey was conducted in early January 1997 (Attachment 8), to 

determine if bats are hibernating in the mine workings. No indication of bat 

hibernation was found. Therefore, these species are not considered threatened or 

affected by the proposed action. 

Surface Water - The site is located in the northern portion of the Antelope Valley 

Groundwater Basin. The average annual rainfall at the site is approximately 6.14 

inches. Surface drainage at the project location is greatly influenced by the site 

topography, which varies from steep, rugged hillsides on the upper elevations of 

Soledad Mountain to a gently sloping desert floor on the flanks. Drainage in the 

project area on the north side of Soledad Mountain is through a series of deeply 

incised gullies and channels which are primarily fed by precipitation from winter 

storms and infrequent summer thunderstorms. Runoff from the project area is 

channeled to the north, northwest and northeast of Soledad Mountain, eventually 

draining north and east to the Gloster and Chaffee Hydrologic Areas of the 

Antelope Hydrologic Unit. 1 

Regional Water Quality Control Board - Lahontan Region, 1994, Water Quality Control Plan for the 
Lahontan Region. 
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Surface water beneficial uses identified within the hydrologic area include • 

municipal, agricultural, groundwater recharge, water contact recreation, non

contact recreation, warm freshwater habitat and wildlife habitat.1 Minor wetlands 

have been reported well outside the project area with similar beneficial uses. 

The project area does not contain any surface waters, including springs, seeps or 

intermittent streams. The nearest intermittent stream is located appro?<imately three 
--~ 

miles to the west of the project site. Oak Creek, an intermittent stream which is one 

of the primary sources of recharge in the area, is located approximately five miles 

west of the project site. All precipitation which does not evaporate will percolate 

into the Antelope Valley groundwater (the designated receiving water). No site

specific information on water quality surface flow is available. 

Groundwater/Water Supply - The site is located in the northern area of the greater 

Antelope Valley Groundwater Basin in the Chaffee subunit2 or in the Gloster 

subunit. 3 Limited amounts of groundwater may occur in the fractured crystalline 

and volcanic bedrock that forms Soledad Mountain, although groundwater has not 

been noted in the exploration boreholes or the mine shafts. The primary aquifer in 

the area is the alluvium which fills the areas between bedrock outcrops. Groundwa

ter recharge is primarily from the Tehachapi Mountains via intermittent streams, 

such as Cache Creek and Oak Creek. The alluvial aquifer is generally poorly 

consolidated to unconsolidated and composed of silt, sand, gravel. ~md boulders. 

Beneficial uses of the groundwater basin include municipal, agricult~ral, industrial 

and freshwater replenishment. 

Available data indicates that total dissolved solids in the groundwater of the area 

ranges from approximately 200 to 500 mg/1.4 The dominant anions appear to be 

2 Ibid. 

• 

3 Duell, Lowell, F. W., Jr., 1987, Geohydrology of the Antelope Valley Area, California and Design for a • 
Groundwater Quality Monitoring Network. U.S. Geological Survey, Water Resources Investigations Report 84-4081, 72 pp. · 

4 Water, Waste & Land, Inc., 1990, Hydrology Study Summary for the Soledad Mountain Project. 
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sulfate and bicarbonate with concentrations on the order of 100 to 200 mg/I. 

Chloride concentrations are in the range of 10 to 40 mg/I. Calcium is the 

predominant cation with concentrations generally ranging from 50 to 100 mg/I 

followed by sodium with concentrations on the order of 40 to 50 mg/I. Arsenic 

concentrations in groundwater in the vicinity of Soledad Mountain often exceed the 

maximum contaminant level of 0.05 mg/I. 

As reported by Water, Waste & Land, Inc., 1990, water wells in the area are mostly 

very low yield wells, on the order of 20 to 40 gpm and are bottomed at less than 300 

feet. A water supply well drilled for the project was pump tested at multiple rates 

from 500 to 750 gpm. One well located one to one and one-half miles northwest of 

the project site in Section 36, Township 11 North, Range 13 West, known as one 

of the Gillis wells and designated #25 by Water, Waste & Land, Inc., reportedly 

tested at a rate of water withdrawal up to 750 gpm. The thickness of alluvium at 

location #25 was greater than 630 feet, with effective thickness below the water 

table between 250 and 350 feet. Other wells, a few miles north and west of 

Soledad Mountain, reportedly tested at rates of 300 gpm or more, and Mojave 

Public Utility District wells in Section 22, Township 11 North, Range 12 West tested 

at rates from 250 to 1,000 gpm. A groundwater elevation map, constructed from 

1990 groundwater data, indicates a gradient generally from west to east, with local 

north to south components. 

Meteorology - The proposed project is located in Kem County in the Mojave Desert 

Air Basin. The Mojave Desert Air Basin includes some of the hottest and driest 

portions of California. The air basin is separated from the coastal regions by two 

mountain ranges, which provide a climatological boundary. Relative humidity in the 

desert during summer is very low, with humidities below 1 O percent common in the 

hottest part of the day. 

Temperatures can exceed 1 OOo degrees Fahrenheit for 60 to 70 days per year, 

between May and September, with almost no rainfall. Seasonal differences are 
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noted principally by differences in temperature with hot, dry summers and mild, dry • 

winters. Diurnal variations of approximately 30 degrees Fahrenheit can occur 

throughout the year. Wintertime temperatures are cool, with highs in the 50's 

during the day, and lows dropping into the 30's or less at night. 

Annual average rainfall in Mojave, located approximately five miles northeast of the 

project site, is 6.14 inches per year, and in Palmdale, located approximately 25 

miles south, is 6.95 inches per year. Table 2 shows monthly rain a~d terrlperature 

information from nearby locations. Onsite meteorological data, collected between 

October 1989 and August 1991, indicates that typical winds at the proposed project 

site are out of the northwest, representing flow from the San Joaquin Valley. 

Topography - The topography of the western Mojave Desert in the area of the site 

varies from relatively flat alluvial areas to steep mountains. Elevations vary from 

approximately 2,000 feet above mean sea level in the flat alluvial-covered areas to 

over 5,000 feet in some of the mountainous areas. Soledad Mountain is a volcanic 

peak approximately three miles in diameter. The topography of the project area 

consists of rugged outcrops and ridges with intervening drainage which grade to 

alluvial slopes and flat areas on the flanks of Soledad Mountain. The elevation of 

the project area varies from 4, 190 feet above mean sea level at the peak of Soledad 

Mountain to approximately 2, 700 feet above mean sea level along the northeast 

flank. 

Surface disturbances which predate the proposed project include the original Gold 

Fields of South Africa mines as well as other shafts, trenches, tailings, dumps, open 

stopes, adits and other facilities associated with the numerous small claims that 

have historically been worked throughout the project area. Approximately 215 

acres of existing surface disturbance are located within the project area. 

Cultural and Historical Resources - Soledad Mountain was the scene of previous 

mining efforts. There were three main periods of development. From approximately 
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1894 to 1910, there was major prospecting and development. The Karma, Queen 

Esther and Echo mines were in operation with mills onsite. The Eagle Group and 

Bobtail Claims were operating, but the ore was taken to offsite mills. During the 

Depression years until 1942, there were numerous small-scale mining efforts and 

all ore was hauled to Tropico for milling. In recent years, there has been a limited 

amount of mining and exploration. 

The early operations involved the establishment of small living groups on Soledad 

Mountain. The remains of buildings, mining equipment and residences are evident 

on the property. Phase I Archaeological Surveys of the Golden Queen Mine Project 

Area, Mojave, Kern County, California and Phase II Test Excavations and 

Determinations of Significance on Soledad Mountain, Mojave, Kern County, 

California for private property within the subject area were prepared by W & S 

Consultants. A Class Ill Inventory of the Golden Queen Mine Project Area, Mojave, 

Kern County, California was prepared for all federal lands within the project area 

by W & S Consultants. The archaeological studies are treated as confidential 

information and will be distributed accordingly. 

As a result of the archaeological investigations, one prehistoric site and 10 

historical sites were identified on private property, one historical site was identified 

and two previously identified sites were reviewed on federal land, and one historical 

site was identified on both private and federal land within the project boundaries. 

Mitigation for these sites will be incorporated in the EIR/EIS document. 

Visual Resources - The landscape characteristics, or form, of the project area 

consist of broad, relatively flat alluvial areas with steep hills/mountains rising above 

the desert floor at various locations. Soledad Mountain, the project site, is a 

volcanic peak approximately three miles in diameter rising more than 1,000 feet 

above the surrounding desert. The visual line, the path the eye follows, is 

predominately horizontal. The flat, broad valleys allow long distance views and the 

horizontal line results from the contact of the ground and vegetation with the sky. 
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The line is broken by vertical changes such as Soledad Mountain. The landscape • 

color consists of browns, tans and grays. Vegetation colors are generally browns, 

greens, yellows and tans. Because of the limited vegetation cover, landscape 

colors meld with vegetation colors from distant view points. 

The significant majority of the visitors to the project site will be mine employees, 

contractors and other mine-related personnel. Access to the actual mining 

operations will be limited by the company for safety and security reasons. 

l"he project area is visible from major travel routes along State Routes 14 and 58 

passing through the Mojave area to the north and east of the project site. The 

project area is also visible from a county road, Silver Queen/Mojave-Tropico Road, 

which provides access to the project site and borders the north and west sides of 

the project site. The project area is in the foreground from the local road and in the 

background from the state highways. 

16.b. The 1995 level of traffic on State Route 14 at Silver Queen Road was approximately 

15,000 average daily trips (ADT). The ADT on Silver Queen Road in 1995 was 

410. Transport of overburden materials for sale is expected to add 70 ADT's to 

traffic on State Route 14 and Silver Queen Road. Approximately 100 trucks per 

month (seven ADT) will deliver supplies to the site. Approximately 412 ADT will be 

added during construction, and 368 ADT will be added while in normal operations 

from workers traveling to and from the facility. 

All haul roads onsite will be watered to reduce dust emissions. Because of the 

varying lengths of the roads, determination of ADT for onsite vehicles is very 

difficult. 

17. a. The mined ore will be trucked to a four-stage crushing plant where it will be crushed 

• 

to nominally minus 10 mesh particles. The crushed ore will be agglomerated with • 

cement and barren solution and stacked on the heap leach pad. Precious metals 
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• will be leached from the ore by a dilute cyanide solution. The pregnant solution will 

be contained inside the heap until it is pumped to the Merrill-Crowe processing 

plant to recover the precious metals. 

Spent ore, which will be left on the heap leach pad, will be rinsed until the following 

general requirements of the Lahontan Regional Water Quality Control Board have 

been met: 

• Weak Acid Dissociable (WAD) cyanide in effluent rinse water less than 0.2 mg/I. 

• Contaminants in any effluent from the processed ore which result from 

percolating meteoric waters will not degrade surface or groundwater. 

The ore on the heap leach pad will be neutralized, graded, resoiled and seeded. 

Neutralization of the heap leach pile will be accomplished by rinsing to reduce 

cyanide levels to meet the WDR requirements to be issued by the Lahontan 

• Regional Board prior to operation. With agreement from the Lahontan Regional 

Board, the time required for neutralization may be reduced by supplemental 

destruction of cyanide achieved by chemical, biological or other acceptable and 

demonstrated technologies. The supplemental technology that may be best suited 

for use at the Soledad Mountain Project will depend upon specific site conditions 

at the time of neutralization. Sampling and laboratory testing will be conducted·to 

evaluate the neutralization process at the conclusion of heap rinsing. Once 

neutralization of the heap leach pile has been completed, all process waters and 

rinse solutions will be neutralized and disposed of by either evaporation or 

application to land in accordance with RWQCB requirements. 

• 
After rinsing and neutralization is complete, the top of the heap will be graded with 

a slight crown to reduce the amount of precipitation which will be retained on the 

heap and percolate through the spent ore. The side slopes of the heap leach pile 

will be dozed to a 2: 1 (horizontal to vertical) and the down slope will be dozed to a 
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2.5:1.0 (horizontal to vertical) finished slope. Some benches will be retained on the • 

slope face to facilitate drainage and erosion control. 

24. The overburden piles will be constructed at about 1.5:1.0 (horizontal to vertical) 

working slopes. This slope is the approximate natural angle of repose for this 

material. During the operating life of the project, the public safety will be protected 

by keeping the toes of these slopes back from the property line a sufficient distance 

to prevent any potential slope failure from damaging adjacent property. At the.,close 

of operations the overall slope of the overburden piles will be reduced to 1. 8: 1 . 0 

(horizontal to vertical) to assure long-term stability of the piles. 

Public safety will be enhanced after reclamation when the spent ore heap will be 

rough graded and contoured to reduce slopes. Stabilization of the heap landform 

will be achieved through regrading and slope reduction. The decommissioned and 

salvaged facilities sites such as offices, shops, laydown and boneyard sites will be 

ripped, contoured and seeded. After decisions have been made as to which roads 

will be abandoned and reclaimed, culverts will be removed and the roads will be 

graded for sloping and drainage reestablishment. Safety berms and ditches will be 

graded and filled to create contours that blend with the landscape. The compacted 

surfaces of the roads will be ripped, and water catchment basins established where 

possible. At the completion of reclamation, fencing will be left around areas where 

beneficial for natural vegetation and/or in restricted areas to block access in order 

to minimize hazards to public safety. Public health will be protected by neutralizing 

the cyanide solution when the leach process is complete and before revegetating 

the heap. Post-closure activities on the site should not have any adverse health 

impacts. 

Permits relating to public health and safety required during operations include: 

• 

1) Bureau of Alcohol, Tobacco and Firearms Permit for purchase, storage or • 

transportation of explosives. 
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2) State Water Resources Control Board Regional Water Quality Control Board 

Storm Water Permit. 

3) State Water Resources Control Board Regional Water Quality Control Board 

Waste Discharge Permit. 

4) California Occupational Safety Health Administration Construction Permit. 

5) California Occupational Safety Health Administration Explosive Blaster's 

License. 

6) Kern County Fire Department Hazardous Materials Business Plan. 

7) Kern County Fire Department Hazardous Materials Inventory. 

8) Kern County Fire Department Fire Protection Plan. 

9) Kern County Air Pollution Control District Authority to Construct. 

25. Plant species found at the project site on Soledad Mountain are typical for the 

western Mojave Desert area. The plant species are hardy desert shrubs and sub

shrubs which generally grow year round when moisture is available. Annual 

species which are fall germinating and grow throughout the winter and spring 

seasons are also present. 

No threatened or endangered species have been identified on the project site. No 

wetlands, marshes or other environmentally-sensitive habitat areas have been 

identified on the project site. There is no "specimen tree" or other tree with historic 

value located on the project site. 

Except for approximately 221 acres of disturbed area covered by the open pits, 

reclamation activities at the site will minimize the overall impacts to vegetation. 

• A revegetation plan for the Soledad Mountain Project has been prepared by 

Bamberg Associates. 

• Seeds will be collected from plants onsite for use in conjunction with growth 

media for revegetation of disturbed areas. Test plots will be constructed during 

the first two years of operation or when areas become available to evaluate the 
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success of various revegetation techniques and determine the best technique • 

for use in final reclamation and revegetation of the project site. 

• Test plots will be established to evaluate reclamation of disturbed areas with 

native shrubs and other plant species. 

The wildlife species present at the project site are typical for desert habitats. 

General wildlife populations are low due to the arid climate and alteration of 

habitats by historical mining, recreation and fires. Surveys of the wildlife species 

present at the site were conducted by Bamberg and Hanne, 1995 (Attachment B). 

No threatened or endangered species have been identified on the project site. 

Four animals known to exist in this type of habitat are of possible concern from the 

threatened, endangered or special concern species lists for the federal and 

California agencies. These species are Townsend's big-eared bat, pallid bat, 

desert tortoise and Mohave ground squirrel. Surveys were conducted for each 

species and none were found, as noted in Bamberg and Hanne, 1995, and 

Bamberg, 1997 (Attachment B). A second survey for bats was conducted in August 

and October 1996 (Attachment B). At least two unidentified species of bats were 

observed in the project area. Therefore, these species are not considered 

threatened or affected by the proposed action. 

Impacts to wildlife habitat by the surface disturbance associated with construction 

and operation of the project will be minimized by disturbing only the areas 

necessary to construct and operate the project. 

The boundaries of the area required for construction and operation will be clearly 

marked to prevent unnecessary disturbance. Off-road vehicle traffic will be 

restricted. These steps will aid in preserving the biologic diversity of the site . 
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26. Exhibit 4 presents a conceptual plot plan of the facilities proposed at the project site 

• showing the proposed locations of the open pit mines, the overburden piles, the 

heap leach pad and a potential heap leach pad site. 

• 

• 

The open pit mining areas will be excavated in volcanic rock. The pit walls will 

have 20-foot wide safety benches at 60-foot vertical intervals. The resulting overall 

slope of the pit walls, based on this design, will be 55 to 63 degrees, as appropriate 

for the area. John Abel Jr., Ph.D. has conducted a slope stability analysis of this 

design, and his report and two supplements are included as Attachment C. Dr. Abel 

is an internationally recognized expert in open pit mine stability and a Colorado 

registered professional engineer, however, he is not a California registered 

professional engineer. His work has been reviewed by Don Poulter, a California 

registered professional engineer. 

For his review, Dr. Abel directed collection of physical samples of the various rock 

types and supervised laboratory testing of uniaxial and triaxial compression and 

direct shear. Over 800 measurements of fractures were made along nine detail 

lines of fracture mapping covering the major rock types. Dr. Abel utilized a 

conservative limiting equilibrium slope analysis of the planned 55 degree overall 

slope angle. The natural fractures provide the potential failure paths for pit wall 

slope failure. Two modes of potential failure were analyzed: 1) plane shear down 

a single joint set dipping out of a high wall and 2) wedge shear for the intersection 

of two joint sets that plunges out of a pit high wall at an angle less than the 

measured friction angle. The slope stability includes both gravitational loading and 

the added force developed by the maximum credible earthquake. 

The Soledad Mountain topographic high, and the steeply dipping jointing have 

apparently served to lower the water table in this area of minimal rainfall. Previous 

underground mining has also provided additional drainage for Soledad Mountain. 

On this basis, factors of safety for dry 55 degree overall slope conditions have been 

calculated for the planned pit slopes in the five rock units. The 99.9 percent 
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confidence level factor of safety calculations range from a low of 2.57 to a high of • 

12.09 under gravitational loading, and from a low of 1.43 to a high of 6.57 under the 

maximum credible earthquake loading. Dr. Abel concludes that these "factor of 

safety calculations indicate that all planned Soledad Mountain Project slopes will 

be stable." Dr. Abel's analysis also indicates that slopes as steep as 63 degrees 

will be stable in the open pit mining area and these steeper slopes may be used in 

selected mining areas. 

An evaluation of the potential influence of topographic amplification of seismic 

forces on the stability of the pit slopes was prepared and it was determined that no 

impact is likely (Attachment C). 

Exhibit 6 is a plan map which shows the locations of cross sections made through 

the current planned mining areas. Exhibits 7 through 11 present cross sections 

A-A', B - B', C - C', D-D' and E-E', which are sections at various intervals through 

the facility. 

As designed, the greatest depth of mining, approximately 1,300 feet, is represented 

by the difference between the original ground surface and the projected bottom of 

the open pit mining area. The actual open pit profile may differ from those depicted 

on the sections due to ore exposed during mining and the prevailing economic 

conditions. The approximate maximum linear dimensions of the mine area will be 

5,600 feet in length and 4,900 feet in width. ·-

The overburden piles will be built at the natural angle of repose of the materials, 

approximately 1.5:1.0 (horizontal to vertical) slopes. During reclamation of the site, 

the overall slope of the overburden piles will be reduced to 1.8:1 (horizontal to 

vertical). Growth media, if any, will be removed from the entire area of the final 

footprint at the start of the project to prevent the growth media from being lost. 
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Slopes will be shaped for reclamation depending on the type of material, erodibility 

and configuration left by the mining process. The slopes of the final pit walls will 

be 55 to 63 degrees, as appropriate for the area (Exhibit 12). The down slope 

portion of the heap leach will be 2.5:1.0 (horizontal to vertical), and the side slopes 

will be 2.0: 1.0 (horizontal to vertical) (Exhibit 13). The slopes of the overburden 

piles will be graded to 1.8:1.0 (horizontal to vertical) (Exhibit 12). After closure, the 

pit high walls will be left in a safe and stable configuration, subject to natural 

processes. 

27.a. The vegetation on and around Soledad Mountain is a desert shrub-scrub type 

adapted to a climate of low, unpredictable precipitation and hot, but variable, 

temperatures. The adaptations of the native species to the climate include a quick 

response to rainfall and extended dormancy periods. The dominant vegetation type 

on the lower alluvial fans and flats is a creosote bush shrub-scrub with widely 

scattered Joshua trees. The vegetation on the mountain slopes is a mixed shrub

grass type dominated by species adapted to rocky substrates and cooler conditions. 

These species are common in desert mountain ranges and have affinities to the 

Great Basin deserts to the north. 

Plant communities on portions of Soledad Mountain are extensively disturbed by 

previous mining activities and mineral exploration. In addition, nearly all the lower 

slopes, sides and top of the mountain have been altered by frequent burns which 

change and reduce the shrub cover and increase annual grasses and weeds. 

Lower plant productivity is the result. There are a few rare areas of undisturbed 

vegetation on the higher ridges among rock outcrops where burns have not 

occurred. Sheep have recently grazed in the lower mountain slopes and in the 

protected valleys and canyons. This grazing was heavy in places in 1990, and had 

caused a reduction in plant cover. 

The Soledad Mountain project site contains plant species (floristics) typical for the 

western Mojave Desert in Antelope Valley. The plant species are hardy desert 
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shrubs and sub-shrubs which grow year round when moisture is available. Fall- • 

germinating, annual species that grow throughout the mild winter and spring 

seasons are present. Some shrubs (such as joint-fir, spiny hop-sage and 

shadscale) grow only at higher altitudes this far south. They are more widely 

distributed in the Great Basin area to the northeast. We believe this is a result of 

the cooler temperatures, higher altitude and the steep slopes at Soledad Mountain 

compared to the lower regions of the Mojave Desert region. Cactus, trees and tall 

shrubs are not present onsite, with the exception of the Joshua tree and beaver-tail 

and golden cholla cactus. There is a lack of well-defined drainages or washes, and 

the type of vegetation characteristic of these washes. 

A juniper zone is not present due to the volcanic substrate and the unfavorable dry, 

warm climate. 

There were no threatened or endangered plant species expected or observed on 

the project site. There were also no unique or different vegetation or habitat types 

on the site. 

27.b. Test plots will be utilized to determine the best combination for enhancing 

revegetation. Test plot locations will be identified and provided prior to establish

ment. Table 3 shows the preliminary rate of application for the seed mixture. 

27.c. Reseeding will take place at any time of year when the soil is first graded and the · 

surface is loose and friable. This allows the seed to be incorporated-into the soil, 

and germination to take place when the next favorable weather period occurs. 

Tests of sowing seed at different times of years were not successful, nor did any 

period, such as fall/winter or spring sowing prove more successful. The 

germination requirements of a variety of local native species is not well known. 

Some species germinate after summer rains, some in the fall and others in the late 

• 

winter or spring period. Seeds can and do remain dormant, but viable, for extended • 

periods of time, as long as 20 years. 
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27.d. Soil analysis has been conducted. See Attachment 8, page 12 . 

27.e. Table 3 reflects how seeding has been conducted in revegetation testing at other 

desert mine locations. Rates of application are listed as a percentage of locally 

available endemic plant species. Percentages reflect local abundance of plant 

species in the vegetation sampled during the baseline studies. If possible, two 

banks of seeds will be collected and kept separate; one on the hills and slopes of 

the mountain, and the other on the lower slopes and flats around the base. These 

two mixtures will be selectively applied during testing and final reclamation 

depending on the nature of the reclaimed surfaces. 

The seed collected in other revegetation programs has been a mixture of local 

endemic species of available seed crops. Native seed collected has been on an 

opportunistic basis, that is, during years of good seed production, seed is collected 

of all available species. The plant species listed in Table 3 are those known to 

occur in abundance on Soledad Mountain. This list is not exhaustive, and seed 

collected during the life of the mine may include minor amounts of local species that 

produce abundant seed, depending on the year. 

Another aspect of the revegetation testing programs used seed available in the 

upper layers of soil under shrubs and in drainages and depressions. Seeds of 

desert plant produced in good years fall to the ground and are blown or washed into 

protected surface locations. These seeds stay viable for long periods of time (up 

to and exceeding 20 years) and germinate when conditions are favorable. The 

upper layer of soil and plant debris containing seeds was hand collected and 

applied to soil surfaces being reclaimed. This store of seed in the soil is always 

available, even in dry years when little fresh seed is produced. This method of 

seed collection has produced germination of over 25 species of native plants in 

recent revegetation trials . 
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27.f. Optimal time to plant is immediately after the surface has been prepared for • 

revegetation. Seeds sown shortly after surface preparation, while the soil is loose, 

are easily covered and will remain dormant until sufficient rainfall is received. 

The survival and growth of transplanted specimens are generally more successful 

in the early to late fall period. This allows the plant to become established during 

the cooler and more moist winter months. 

27.g. Irrigation to promote germination is not recommended, since subsequent weather 

may not be favorable for continued survival and growth. 

27.h. Plant protection has not proved to be necessary because of the general absence 

of large grazing mammals on Soledad Mountain. Rabbits have been observed to 

graze on new seedlings if these are more succulent than the surrounding 

vegetation. Long-term monitoring of revegetation test plots at other California 

locations have not shown rabbit grazing to have a detrimental effect on revegetation 

success. 

27. i. Performance standards are generally determined as a percentage of comparable 

natural vegetation. The three parameters for comparison are: 1 ) canopy coverage, 

2) density and 3) diversity as species richness. Newly established revegetation on 

reclaimed mine sites is successional and has a different species composition than 

in the older, mature natural vegetation. The values proposed in the Reclamation 

Plan (Attachment D) were 35 percent of the cover, 20 percent of the density and 30 

percent of the diversity of the natural vegetation. 

The natural vegetation can vary by as much as 400 percent as measured during the 

baseline biological surveys on Soledad Mountain (an average of 20 percent cover 

in 1990, after a series of drought years, and an average of 80 percent in 1995, after 

• 

three years of favorable rains). The monitoring program in the Reclamation and • 

Revegetation Procedures (Attachment D) recommends that the comparison be 
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conducted using concurrent and comparable monitoring in the same year on 

undisturbed sites on the mountain and in the reclaimed areas using linear transects . 

~H91ir~::~:rn1P.f.@1:::1§~§~g§@Q@m:1rn1P1*9!11P§1;~11:as§§11:1-1f:l1mii.lnnm 

§!t§§~jf.1JJ::~~•1:J.?\::m.gJ§ii~:~1.r.mt0§1~9rnr;m1t11R.111;@~~::B.I11 

•11r§.B.m:::1e,:::n1m;:§2m~@ir§m.m;§!§!:111lt1~~11111::am1m~s.1ng11@::~•Bl~ 
Baseline surveys have established a wide range of these vegetation parameters. 

This method of concurrent sampling was tried at another mine site, and was an 

effective and fair means of establishing the values for reclamation performance 

standards for successful revegetation. 

28. Surface drainage at the project location is greatly influenced by the site topography, 

which varies from steep, rugged hillsides on the upper elevations of Soledad 

Mountain to a gently sloping desert floor on the flanks. Drainage in the project area 

on the north side of Soledad Mountain is through a series of deeply incised gullies 

and channels which are primarily fed by precipitation from winter storms and 

summer thunderstorms. Runoff from the project area is channeled to the north, 

northwest and northeast of Soledad Mountain, eventually draining to the Chaffee 

Hydrologic Area of the Antelope Hydrologic Unit to the west (RWQCB, 1994). 

A Site Drainage Plan (Attachment E) has been developed in accordance with Kem 

County regulations. The Site Drainage Plan has been designed for the 100-year, 

24-hour storm event as required by local ordinance, which is greater than the 20-

year, one-hour storm event design required by SMARA. The Site Drainage Plan 

includes the onsite roads, crushing site, process plant site, maintenance site, office 

site, overburden material piles and site drainage. Portions of the crushing, process, 

maintenance and office sites will involve engineered fill. These areas are part of 

the detailed project design engineering which is currently in progress and will be 

available at a later date to supplement the information presented in this document. 

The Site Drainage Plan provides for minimized land disturbance, erosion control 

through energy dissipation and direction of storm water runoff, away from 

processing and other mine facilities to sedimentation catchment ponds. The facility 

is designed as a zero discharge facility. The catchment ponds which will be planted 
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with native vegetation, which will encourage the percolation of storm water into the 

soil for groundwater recharge. 

31. All portable and salvageable structures will be relocated or removed from the site. 

Permanent structures constructed for the project will be dismantled and removed 

or converted to another approved continuing use. All foundations will be broken up 

and buried under at least one foot of clean fill material. All surplus materials, 
···-· 

storage containers and trash will be transported to a landfill authorized to accept 

.this material. The remaining waste products and all fuel and similar materials will 

be removed from the site and disposed of according to state and federal 

regulations. Any soil material contaminated by regulated waste materials will be 

disposed of in accordance with state and federal requirements. 

All water wells and monitoring wells, if and when abandoned, will be abandoned 

according to state and county requirements. 

32. Four soil types identified on and around Soledad Mountain will be disturbed by the 

project. Two of the types will be collected for use as growth media. Ariza soil is 

located in the area of the proposed heap leach pad and other facilities on the north 

side of the mountain. The top six inches of this material is referred to as growth 

media by Bamberg Associates in Attachment D because of its seed content, not 

because of any superior ability to support growth. The proposed open pit mine and 

overburden piles are to be located in areas covered by Torriorthents. The 

Torriorthents soil is composed of greater than 50 percent rocks and cobbles and is, 

therefore, not subject to salvage according to SMARA. 

Up to six inches of Ariza and Cajon type soils (approximately 200,000 cubic yards) 

will be removed from the heap leach pad areas and stockpiled as growth media for 

use in reclamation and revegetation. Exhibit 4 shows proposed locations for storing 

growth n:iedia. The piles will be approximately 15 feet high. However, Bamberg 
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33. 

Associates describes successful revegetation of overburden materials and heap 

leach materials without application of growth media. 

The Site Drainage Plan provides for minimized land disturbance, erosion control 

through energy dissipation and direction of storm water runoff away from 

processing and other mine facilities to sedimentation catchment ponds. The facility 

is designed as a zero discharge facility. The catchment ponds which will be planted 

with native vegetation, which will encourage the percolation of storm water into the 

soil for groundwater recharge. 

For general reference to the design concept of the proposed pads, the term 

modified valley-fill heap leach can be used to describe them as dedicated heap 

leach pads with internal solution control. The heap leach pads will be designed as 

side hill leach pads with perimeter dikes supporting the toe of the heaps. The dikes 

will also provide solution storage capacity. Berms will be constructed around those 

portions of the heap leach pads not enclosed by the perimeter dike. This design 

was selected for the following reasons: 

• The topography is relatively steep with respect to heap stability on a synthetic 

liner. The toe dike supporting the heap enables the heap to be constructed over 

the natural topography rather than having extensive earthwork to reduce the pad 

grade for a stable, unsupported heap. 

• One of the most important attributes of the valley-fill concept is the lack of 

solution ponds exterior to the leach pad. The toe dike will create a pond area 

for in-heap management of the solutions, runoff from precipitation and retention 

of the design storm event. 

• The lack of barren and pregnant solution ponds minimizes evaporation and 

hazards to wildlife. 

The dike is designed, including allowance for the 100-year storm event, to be no 

more than 25 feet in height, with the crest serving as an access road. The pad area 
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will be divided into cells by internal berms which will be located such that the • 

storage capacity of the individual cells created by the berms is less than 50 acre-

feet prior to the stacking of ore. Based upon this criterion, the dike will not be 

subject to the jurisdiction of the State of California Department of Water Resources, 

Division of Safety of Dams (DSDD). 

The pad liner system will be constructed as a two-stage composite liner with two 

distinct sections: 
.. -.. ~- ..... ' 

~.•Jl!. .f;I!. .. ._ .. 

• Down slo~e portions of each heap leach pad cell will contain standing process 

solutions and will be lined with an 80 mil High Density Polyethylene (HOPE) top 

liner and a bottom liner consisting of 12 inches of bentonite amended soils 

installed with a permeability no greater than 1 o-a cm/sec. Installed within the 

amended soil layer will be a leachate collection and recovery system (LCRS) 

consisting of a geotextile wick drain system that will direct any intercepted liquid 

to a sampling sump. 

Upslope portions of each heap leach pad cell, which will not contain standing 

fluid, will be lined with an 80 mil HOPE top liner located directly on top of the 12-

inch thick amended soil base installed using bentonite amendment to a 

permeability no greater than 1 o-a cm/sec. 

This liner system will be in compliance with design requirements for a Group B 

waste under California Code of Regulations, Title 23, Chapter 15 guidelines. 

Based on test data, the ore placed on the pads will be classified as a Group B 

waste during operations and a declassified waste at closure. Final design details 

will be incorporated in the Report of Waste Discharge which will be filed with the 

Lahontan Regional Water Quality Control Board. 

Initially, three groundwater monitoring wells will be located near the dike outside 

• 

leach pad number 1, cells 1 and 2. One of the wells will be "up-gradient" from the • 

leach pads. The remainder of the wells will be "down-gradient." The triangular 
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pattern will allow three-point analysis of the local hydraulic gradient. Intra-well and 

lateral-well statistical comparisons are necessary for constituents of concern. 

Regionally, "up-gradient" is northwest of Soledad Mountain. Monitoring wells will 

be added as the heap leach cells are extended to the east and to the additional 

heap leach pad locations. 

Vadose zone monitoring will be done using lysimeters. The lysimeters will be 

placed under the fluid storage portion of the cells to detect any potential leakage 

through the liner system. These vadose zone monitors will be placed directly 

beneath the liner deep enough to exclude condensation moisture resulting from the 

weight of ore being stacked on the leach pads. 

Chemicals will be stored in closed; weatherproof containers in secured, open air or 

well-ventilated storage areas. All containers will be properly labeled and stored in 

conformance with state and federal regulations, the Spill Prevention Control and 

Countermeasure Plan and Golden Queen safety policy. Sodium cyanide in solid 

form will be delivered to the site in a sealed tanker truck or in sealed 3,000 pound 

tote bins. The reagent will be off-loaded from a tanker truck by circulating a caustic 

soda and water solution through the truck tank until the solid sodium cyanide is 

dissolved and removed from the tanker. Cyanide solution is made from the tote 

bins by emptying them into an agitated mixing tank containing an alkaline solution. 

These flow bins are equipped with a bottom-mounted slide door. This slide door 

only opens over the appropriate mixing tank which prevents accidental discharge 

and direct operator contact. 

Alternatively, sodium cyanide may be received in liquid form as a 30 percent liquid 

solution. The solution will be off loaded from the truck by pumping the solution from 

the tanker into the solution storage vessel. 

The construction workforce required will be approximately 250 workers. A 

permanent workforce of about 230 employees, distributed among four crews 
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working 24-hours per day, seven-days per week, will be expected during operation. • 

Golden Queen will provide portable toilet units accessible from all operational areas 

and will install a septic system designed to accommodate the centralized office and 

support areas. Permits for the septic systems will be obtained from the Kern 

County Environmental Health Services Department. 

The existing Gold Fields Mill and other miscellaneous structures in the number 1 

heap leach pad area will be demolished and all debris will be disposed from the site 

in accordance with applicable local, state and federal laws and regulations. 

Non-mining waste, such as office and lunchroom waste, will be removed from the 

site by a contract hauler for disposal in an approved landfill. The quantity of this 

waste is expected to be 10 to 12 cubic yards per week (six to eight tons per month). 

Regulated wastes, such as used oil, spent solvents and laboratory wastes, will be 

manifested and transported from the site by authorized haulers. All wastes will 

either be recycled or disposed of in accordance with applicable local, state and 

federal laws and regulations. 

The project requires the use of materials which are classified as hazardous. A 

Hazardous Material Business Plan will be prepared and filed with the Kern County 

Environmental Health Department. The Hazardous Material Business Plan will 

contain an inventory of all hazardous materials that exceed the threshold limits of 

500 pounds of a solid, 55 gallons of a liquid or 200 cubic feet of a compressed gas. 

The Hazardous Materials Business Plan will also list the quantity and storage 

location of the hazardous materials. All materials will be handled, stored and used 

in conformance with local, state and federal regulations and company safety policy . 
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• I 
TABLE 1 

I Preliminary Mining Eguiement List 

Item Quantitv 

Exploration drills (contracted/seasonal) 2 

Blast hole drills 3 

ANFO truck 1 

Wheel loaders 5 

Off-road haul trucks 9 

Track dozers 4 

Water trucks 2 

Motor grader 2 

Fuel trucks 1 

Maintenance/lubrication trucks 3 

Passenger van 1 

• Portable lights 8 

Crane 1 
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• TABLE 2 Available Weather Data 

Average Temperature (°F)<1> Rain (inches) 

Period 

Minimum Mean Maximum Mojave Palmdale 

January 30.6 43.6 57.1 1.10 1.23 

February 34.4 47.8 61.2 1.11 1.29 

March 39.0 51.9 64.7 0.91 1.13 

April 44.0 57.9 71.7 0.32 0.41 

May 52.1 65.9 79.7 0.11 0.13 

June 59.9 74.6 89.2 0.05 0.06 • July 65.7 80.8 95.7 0.16 0.05 

August 63.7 79.3 94.8 0.20 0.18 

September 56.7 82.7 88.7 0.30 0.25 

October 46.1 62.1 78.0 0.25 0.23 .. 

--·· --
November 35.2 50.4 65.6 0.83 0.95 

December 28.7 42.9 57.0 0.80 1.01 0.60 

··-

Mean Annual 46.3 60.8 75.3 6.14 6.95 ... 

(1) From Lancaster for the period January 1969 to December 1993. 
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TABLE3 
Preliminary Plant Seed Mixture for Revegetation 

Shrubs 

Acamptopappus sphaerocephalus golden head 

Ambrosia dumosa burrowbush 

Atriplex confertifolia shad scale 

Atriplex polycarpa cattle spinach 

Chrysothamnus nauseous rubber rabbitbrush 

Encelia virginensis acton encelia 

Ericameria cooperi golden bush 

Eriogonum fasciculatum California buckwheat 

Eriogonum plumatelfa flat-top buckwheat 

Grayia spinosa spiny hop-sage 

Hymenoclea salsola cheesebush 

Krascheninnikovia lanata winter fat 

Larrea tridentata creosote bush 

Xylorhiza tortifolia mojave-aster 

Grasses 

Poa secunda bluegrass 

Pleuraphis rigida big galleta grass 

Trisetum canescens trisetum 

Herbaceous Perennials and Annuals 

Camissonia brevipes evening primrose 

Chaenactis fremontii Fremont's pincushion 

Dalea mol/is soft indigo 

Eriogonumtrichopes little trumpet 

Lupinus brevicaulis sand lupine 

Malacothrix califomica desert dandelion 

Phacelia glandulifera tackstem phacelia 

Platystemon califomicus cream cups 

Salvia carduacea thistle sage 

Rate is an estimated percentage of total seed by volume and reflects relative abundance of plant species . 

+Rate for herbaceous species is variable depending on seed availability. 

07330010.135 

* 
Rate of Application 
Slopes Flats 

5 5 

5 20 

1 5 

3 3 

10 5 

5 10 

1 2 

5 5 

2 2 

10 1 

2 1 

10 1 

20 25 

5 5 

5 1 

1 2 

2 1 

7 4 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 



Table 4 
Reclamation Cost Estimate Basis 

At End of Two Years 

Costs of BaclllllUna. RHradlna. Slone Staaillzallan, and R11eantaurln I I 
I I I 

I 
Bacldillift<I None R8auired 

I I 
R .. r.ac:tlna 0.10 Oazet 

Un-Ft Cf C'flHt Hours 

Pitbenna ZL600 20089 1 660 12 
I I 

I I 
Sla1 e Slabilizalian 0.100azet 

Cf Cf/Ht Hours 

Na111Mest-en"""' 13211M 2.4ll0 53 
Sa..-OWHQurden.;,. 838 974 18G2 442 
Sautll cwerllunlen ...,_ 

East-en aile 2.217 600 2390 928 
\SUBTOTAL 3188 788 1423 
I I 

Recamourinn 

Nal1h heaa 1eac11 """ 343500 24ll0 138 
WftSt. heaa lacfl .;1e 

I SUBTOTAL 343 500 138 
I 
I 

COSIS of Reveaeauan and Wiidiife Haaltat Realacement. indUdlna a• y Manitarina 
I 0.10 Oazet 

Rflllegetalian Acres Cf Acre/Hr Hours 

I Ria and ............. Com.....,._, Surfaces 
I Pit bolll:lm 44 1.10 .co 
I Noru-st overt>urden aile 37 1.10 33 
I So..-overt>urden aile 15 1.10 14 

Sautll overt>urden aile . 
East CMNl!urden a1ie 18 1.10 I 14 
Process alant and facilities ,-,~·and roads /111 48 I 1.10 42 

SUBTOTAL s 158 I IS 143 
I 

...., are l.aase Surfaces 
PitBattam 44 7.15 6 
North heaa leach aile 111 7.15 18 
w- heao leach oile . 7.15 . 
East arawth media stackoile 6 7.15 1 

I I West arawth media stoc:koile . 7.15 . 
!SUBTOTAL $ 181 I s 23 I 

I I 

SIHr" 
s 135.00 

SIHr 
s 135.00 
s 135.00 

s 135.00 

s 135.00 

SIHr 

s 135.00 
s 135.00 
$ 135.00 

s 135.00 
s 135.00 

$ 135.00 
$ 135.00 
s 135.00 
s 135.00 
s 135.00 

I I 992FEL m Truclc 988 FEL -

I 

Grawth Media Application Acres Cf Eguio Hrs/Acre 

PitBottam 44 17,747 I 4.01 
I N-overburden oile 37 14,722 4.01 

I Southwest overburden oile 15 6.050 4.0\ 
Saulh overburden oile . . 4.0 

I I East oven:.urden ode 18 8,373 4.01 
Process alant and l:lcilities ,.._.., and roads r1 n 48 18.715 4.0 
North heao leach aile 111 44,891 I 4.0 
WftSt. heaa leach oile . . I 4.0 
East arawlll media stoc:koile 6 2,420 I 4.0 

I WftSt. arawlll media c~nile . . I 4.0 
SUBTOTAL 275 110.917 I 

I 
I 

A=umulate Seeds Acres ats/Ac:re HrlOt I 
275 2251 

I 
I 

B<aadcast Seed Acres I Acres/Hr I 
I PitBot!Dm 44 I 1 I 

Noru-st overburden oile 371 11 
Sautnwest overt>urden oile 15 I 1 I 
Saulh overburden ode . I 
East Olleftlurden oile 18 1 
Process otantand l:lcllities •=•and roads 1111 48 1 
North fteaD leach Dile 111 1 
W- lleao leacll aile . 1 
East"""""" media ......,,..,;"' s 1 
West arawth media stoc:koile . 11 

SUBTOTAL 275 I 
I I 

I I 
Wildlife Habitat R None R-•ired . cast Reference Guide for Construction Equipment, 1996, Oataquest 

Means Site Work and Landscape Cost Data. 1995, 14th Edition 
See Table4C 
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0.633 

I 

I 

Hours SIHr 

175 $ 149.25 
145 $ 149.25 

60 $ 149.25 . $ 149.25 
63 $ 149.25 

184 s 149.25 
442 $ 149.25 . s 149.25 

24 $ 149.25 . $ 149.25 
1.091 

Hours 

392 

Hours 

44 I 
37 
15 

18 
48 

111 

s . 
275 

• 
o- Tatll ..• 

SIH,.. Cost ... 

s 25.15 s 1,938 s 1938 
I 

o ...... - Total 
SIHr Cost 

s 25.15 s 8.502 
-~ . 

s 25.15 $ 70,831 

s 25.151'$ 148573 - ·s ZZT907 s ZZT.907 
.. 

... .. 
$ 25.15 s 22.093 

s 22.093 s 22.093 

o ............. Tatll 
SIHr Cost 

s 25.15 $ 6,408 I 
s 25.15 s S,314 
$ 25.15 $ 2,184 

$ 25.15 $ 2,300 
s 25.15 s 6755 

s 22.960 $ 22.960 

$ 25.15 s 988 
$ 25.15 $ 2,493 I 
$ 25.15 $ . I 
$ 25.15 s 134 I 
s 25.15 $ . 

s 3,813 s 3,813 

OaeralOr Total 
SIHr Cost 

s '25.15 $ 30.458 I 
s 25.15 IS 25.284 I 
$ 25.15 $ 10.383 I 
s 25.15 I -$ 25.15 s 10,938 I 
s 25.15 $ 32. 117 
$ 25.15 IS n039 
$ 25.15 IS . 
s 25.15 I $ 4,153 
$ 25.15 IS . 

IS 190,349 IS 190,349 
I 

O""""IOr Total 
S/Hr Cost 

$ 15.00 s S,678 s 5.678 

O"""'IOr Total 
--~ 

S/Hr Cost 
s 15.00 s 860 
$ 15.00 s 548 
s 15.00 $ 225 

s .15.00 $ 237 I 
$ 15.00 s 698 
s 15.00 s 1,870 
s 15.00 $ . 
$ 15.00 s 90 
s 15.00 $ . 

$ 4,125 $ 4125 



• 

• 

• 

I I 
MondDring 

--Monitor 
Reclamation Monitor 

SUBTOTAL 
I 
I 

Cost of Fln•I ..,,.,lneertnG Oesl<1n 
I R-....cion Consultant 
I I 
I 

c...ts of MabillUdon 
I I I 
I I I 

Coas of Remov•I Of Sulldl.,.... Slrvctu ... and Eaulament 
I I 
I I l 

R.....,..Eaui-o;..,,._ S1ruclules 

Oemalisll Coner-. 
BUN Concrele 

I I 
I 

Co- Assoclat8d with Reduellan of S.....,iflc Hazards 

I 
I H•o Lacllina Facilities 

Nofth hello leach oile 
West heao leach oil• 

Chemical P!oc:essina Ponds 
Soils Oec:ontamination 
Hazardous Wute Re'"°""' 

I In-Water S1ooes 
Hiahwalls 
Landslides 
Subsidence or Other Mass Ground Failure 

I I I 
I I 

Costs ot DrainaQ• and Eraslon Control Measu"'9 

I 
I 

Costs ot Soil T-
I I 

I I 

Costs ot Haul Road Rlaaina and Reseedlno 
I I 
I I 
I I 
I I 

CQSta ot FencinQ 

I I I Maintenance of i>miect lencina 
I I I I R....,.,..lencina 

I I I 
Cosis ot Uabilitv Insurance 

I I 
I 

Table4 
Reclamation Cost Estimate Basis 

At End of Two Years 

Yeais TimeslYr Hrsllime 

5.00 4 40 
1.25 4 48 

ao s 90 
Hrs flHr 

P<orcenmae included in Summm-Collls 
I 

I 
See T•ble 4A lat brnkdown 

See Table 49 lat brnkdawn 
I 
I 

None Reauired 
Allowance I 
Allowance I 
None Reauired I 
None R-•ired 
None Reauired 
None Reauired 

I I 

Cost/Hr 
$ eo.oo 
s eo.oo 

s 7200 

Included in regrading, slope stabilization, recomounnQ, and reYegelation surtace 
""'oar.Ilion 

I I 
I I I 

Included in soils deconl3minalion 
I 
I 

Included in itemized coslina above 

Max 0....,,...,, 

Un•rFl Cost/Fl Fl/Hr Hours $JHr 

52.800 s 0.379 40 I 1,333 s 15.00 
52.800 $ 0.189 79 I 687 IS 15.00 

I 
Included in <:entrac!Dfs ovefhead allowance 

I I 
I I I 

Costs of Lona Tenn Stablli:zauon. Contral, Containment of Waste Solids and U<iuids. I 
Lona T arm Stabilization Incl in '*'radina. slcoe stabilization recontcurina. -ecation, and monitarina 

I Control I I Included in monitarino 
Containment ot Waste Solids and Uauids I NoneR...,uired 
I I I 
I I I 

Total Olrecl: Reclamation Cost 
I Lesa h-1....n neutralization tPart ot RWaca bondin"l 

Direct Cost for Flrsi ,._uentlal Bondlna Reauirement 
I I I I 

lndlrecl: Costs I 
!Su............, I I 
I P!olit/Ovefllead I 
I Conlinaenc:ies ! 
I McbilizaliaNOemcOillzalian Incl includina Heaa Neutrallzalianl 

Total Rectamaaan Cost for First ~-uentlal Sandino I I 

Table 4 Page 2 

Cost 
s 48000 
s 14400 
s 62.400 s 62.400 

s 7200 

$ 420.413 s •20.413 
$ 229 917 $ 229.917 
$ 48,818 $ 48,818 
s 5422 s 5422 

s 475587 $ 475.567 
s . $ . 
s . s . 
s 25.000 s 25,000 
s 25000 $ 25.000 
s . s . 
s . $ . 
s . s . 
s . s . 

: 

s . s . 

s . s . ! 

s . $ . 

Talat 
Cost 

$ 20.000 s 20.000 
s 10,000 s 10.000 

s . 

s 
s . 
$ . 

$ 1801 397 
$ 475,567 
$ 1.325830 

4.2% s 55.885 
8.3'!1. $ 110.044 
7.0'!fo s 92.808 
1.0'!fo $ 13258 

·s 1.597625 



Table4A 
Removal of Buildings, Structures, and Equipment 

Summary of Costs • Dismantle buildings $ 229,917 

Remove equipment $ 420,413 

Concrete Demolition $ 48,818 

Bury concrete $ 5,422 

Total $ 704,567 

Dismantle buildings 
Volume Labor Equipment Costs 

YD3 FT3 $1FT3 SIFT3 Lanor i::'nuj.,..,...,. Total 
Primary Crusher 2,083 56,241 $ o.on $ 0.113 $ 4,055 $ 6,3n $ 10,427 
Fine Crushina Plant 10,825 292.275 $ o.on $ 0.113 $ 21,073 $ 33,115 $ 54,188 
Screening Plant 13,770 371,790 $ o.on $ 0.113 $ 26,806 $ 42,124 $ 68,930 
MCC Bldg, Crusher Area 37 1,000 $ o.on $ 0.113 $ n $ 113 $ 185 

Process Shop 1,473 39,771 $ o.on $ 0.113 $ 2,887 $ 4,506 $ 7,374 
Process Plant 2,377 64,179 $ o.on $ 0.113 $ 4,627 $ 7,271 $ 11,899 

Assay Lab 1,622 43,794 $ o.on $ 0.113 $ 3,158 $ 4,962 $ 8,119 

Mine Shop 11,201 302,427 $ o.on $ 0.113 $ 21,805 $ 34,265 $ 56,070 

Main Office 2,542 68,634 $ o.on $ 0.113 $ 4,949 $ 7,776 $ 12.n5 

Total $ 89,412 $140,505 $229,917 

Estimated labor hours ~ $20.00/hr 4,471 

Cost references from Means Site Work and Landscape Cost Data 1995 updated by 3.0% (per CR Briggs) 

• 

• 
Table 4 Page 3 



Table4A 
Removal of Buildings, Structures, and Equipment 

Eauicment Removal 21.0% 8.8% 25% • Cost of Cost of Equipment Contract Total Total 
Eguiement Contract lnstallatio!J Installation lnstallatlon Removal 

General Site 
Signs $ 5,000 $ 1,050 $ . $ 1,050 $ 263 
Fire Hydrants $ 4,000 $ . $ 352 $ 352 $ 88 
Main Substation $ 429,000 $ . $ 37,752 $ 37,752 $ 9,438 

$ 9,789 $ 9,789 

Primary Crusher 
Control Cab $ 15,000 $ . $ 1,320 $ 1,320 $ 330 
CV07 $ 93,750 $ 19,688 $ . $ 19,688 $ 4,922 
CV01 $ 1n.500 $ 36,225 $ . $ 36,225 $ 9,056 
Jaw Crusher $ 470,000 $ 98,700 $ . $ 98,700 $ 24,675 
Oust Colelctor $ 50,000 $ 10,500 $ . $ 10,500 $ 2,625 
FE17 $ 24,500 $ 5,145 $ . $ 5,145 $ 1,286 
FE01 $ 71,700 $ 15,057 $ . $ 15,057 $ 3,764 

$ 48,659 $ 48,659 

Fine Crushing 
MCC·MC07 $ 99,000 $ . $ 8,712 $ 8,712 $ 2,178 
MCC·MC08 $ 20,000 $ . $ 1,760 $ 1,760 $ 440 
CV02 $ 325,000 $ . $ 28,600 $ 28,600 $ 7,150 
FE02-04 $ 22,800 $ 4,788 $ . $ 4,788 $ 1,197 
FE05-08 $ 30,400 $ 6,384 $ . $ 6,384 $ 1,596 
Std Cones $ 850,000 $178,500 $ . $178,500 $ 44,625 
Shd Cones $ 818,000 $171,780 $ . $171,780 $ 42,945 
VS l's $ 1,054,800 $221,508 $ . $221,508 $ 55,3n 
Oust Collector $ 290,000 $ 60,900 $ . $ 60,900 $ 15,225 

$170,733 $170,733 

Screening/Agglomeration 
CV03 $ 240,000 $ . $ 21,120 $ 21,120 $ 5,280 

• CV04 $ 280,000 $ . $ 24,640 $ 24,640 $ 6,160 
CV05 $ 146,000 $ . $ 12,848 $ 12,848 $ 3,212 
Belt Tripper $ 15,000 $ 3,150 $ . $ 3,150 $ 788 
Agglomeration Drum $ 95,000 $ 19,950 $ . $ 19,950 $ 4,988 
Oust Collector $ 150,000 $ 31,500 $ . $ 31,500 $ 7,875 
Cement Feeder $ 8,000 $ 1,680 $ . $ 1,680 $ 420 

!Sampler $ 18,000 $ 3,780 $ . $ 3,780 $ 945 
Banana Screens $ 1,068,000 $224,280 $ . $224,280 $ 56,070 

$ 85,737 $ 85,737 

• 
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Table4A 
Removal of Buildings, Structures, and Equipment 

Mentill Crowe Plant 
MCC-MC05 $ 71,000 s - s 6,248 $ 6,248 $ 1,562 
Clarifiers $ 160,000 $ 33,600 $ - $ 33,600 $ 8,400 • AC02 $ 30,000 $ 6,300 $ - $ 8,300 $ 1,575 
Filter Presses $ 140,000 $ 29,400 $ - $ 29,400 $ 7,350 
Bullion Fumace s 17,500 $ 3,675 $ - $ 3,675 $ 919 
Mercury Retort $ 75,000 $ 15,750 $ - $ 15,750 $ 3,938 
Prea Soln Pump s 9,300 $ 1.953 $ - $ 1,953 $ 488 
Barren Soln Pump s 10,000 $ 2,100 $ - $ 2,100 $ 525 
Vacuum Pumps $ 50,000 $ 10,500 s - $ 10,500 $ 2,625 
Filter Press Fd Pumnp s 12,500 $ 2,625 $ - $ 2,625 $ 656 
Precoat Clarifier Pump s 6,500 $ 1,365 $ - $ 1,365 $ 341 
Precoat Filter Press Pump s 8,500 $ 1,365 $ - $ 1,385 $ 341 
Furnace Scrubber s 14,000 $ 2,940 $ - $ 2,940 $ 735 
Preg Soln Tank $ 60,000 $ - $ 5,280 $ 5,280 $ 1,320 --
Bar Soln Tank $ 215,000 $ - $ 18,920 $ 18,920 $ 4,730 
DE Tank $ 37,500 $ 7,875 $ - $ 7,875 $ 1,969 ··-·· 
Oeareation Tower $ 20,000 $ 4,200 $ - $ 4,200 $ 1,050 
Cyanide Tank $ 20,000 $ 4,200 $ - $ 4,200 $ 1,050 
Caustic Tank $ 20,000 $ 4,200 $ - $ 4,200 $ 1,050 
Anti-sealant Tank $ 20,000 $ 4,200 $ - $ 4,200 $ 1,050 
Transfer Pumps $ 12,000 $ 2,520 $ - $ 2,520 $ 630 

$ 42,304 $ 42,304 

Stacking and Conveying 
Conveyor Installation Labor 

Total labor hours 
3,200 $ n.ooo $ 18,000 

Conveyor Electrical $ 483,000 $ - $ 42,504 $ 42,504 $ 10,626 
$ 28,626 $ 28,626 

Truck Shop 
Wash Equipment $ 10,000 $ 2,100 $ - $ 2,100 $ 525 
Oil-Water Separator $ 8,000 $ 1,680 $ - $ 1,680 $ 420 
Diesel Fuel Tank $ 35,000 $ - $ 3,080 $ 3,080 $ no 

$ 1,715 $ 1,715 • 
Laboratory 

Transfromer & MCC $ 41,450 $ - $ 3,648 $ 3,648 $ 912 $ 912 

Plant Water System 
Well Pumps $ 20,120 $ 4,225 $ . $ 4,225 $ 1,056 
Surge Tank s 16,000 $ . $ 1,408 $ 1,408 $ 352 
Water Tank $ 160,000 $ . $ 14,080 $ 14,080 $ 3,520 
Electrical Systems $ n.ooo $ . $ 6,776 $ 6,776 $ 1,694 

$ 6,622 $ 6,622 

Other 
Powder Magazinbes $ 15,400 $ . $ 1,355 $ 1,355 $ 339 
Radio Repeater Station $ 23,975 $ - $ 2,110 $ 2,110 $ 527 

$ 866 $ _866 

Pad 3 Sustainina 
Conveyor $ 460,000 $ 96,600 s - s 96,600 $ 24,150 
Pumps $ 36,650 $ 7,697 $ - $ 7,697 $ 1,924 
MCC's $ 17,100 $ . $ 1,505 $ 1,505 $ 376 

$ 26,450 $ 26,450 

Total Equipment Removal $420,413 

• 
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Table4A 
Removal of Buildings, Structures, and Equipment 

Concrete 25% percent of foundations, pieis, footings, etc., to be demolished 

• Demolition Cost 
General Site rm Labor/Yn3 i=nuiDIYD3 Labor Eauio Total ;::;a Feet 

Propane tank slab 15 100 
Transformer slabs 9 486 

Primary Crusher 
Footings, piers, Etc. 20 $ 92 $ 134 $ 1,840 $ 2,680 $ 4,520 4,611 

Fine Crushing 
Crushing Foundations 56.25 $ 92 $ 134 $ 5,175 $ 7,538 $ 12,713 4,998 
Conveyina Foundations 15 $ 92 $ 134 $ 1,380 $ 2,010 $ 3,390 18,609 

Screening/Aggolmeration 
Foundations 64.5 $ 92 $ 134 $ 5,934 $ 8,843 $ 14,sn 6,973 
Foundation, Cement Silo 2.5 $ 92 $ 134 $ 230 $ 335 $ 565 ind 
Foundation, Aggiom Drum 3.75 $ 92 $ 134 $ 345 $ 503 $ 848 825 

Process Plant 
Foundations 20.5 $ 92 $ 134 $ 1,888 $ 2,747 $ 4,633 
Slabs 107 2,679 

Stacking & Conveying 
Foundations 8.75 $ 92 $ 134 $ 805 $ 1,173 $ 1,978 5,000 Allowance 

Buildings & Facilities 
Gas Tank Foundation 2.25 $ 92 $ 134 $ 207 $ 302 $ 509 500 Allowance 
Diesel tank foundation 4 $ 92 $ 134 $ 368 $ 536 $ 904 500 Allowance 
Wash Slab 37 1,000 
Lube tank slab 33 550 
Truck shop floor slab 315 8,400 
Wash bay floor slab 66 1,800 
Truck shop aprons 91 2,400 
Lab 79 2,400 • Process Shop 102 2,400 
Pump house 12 100 

Misc 
Water tank 16 $ 92 $ 134 $ 1,472 $ 2,144 $ 3,616 432 
Cell 3 pump pad 2.5 $ 92 $ 134 $ 230 $ 335 $ 565 135 

Total Concrete 1,082 $ 19,872 $ 28,944 $ 48,816 82,698 

Bury slabs and demolished piers, etc. under 3 feet of overburden 
Cubic yards of overburden required 6,966 

Haul Avg Rnd Trip RndTrip Total Opr Equip Total 
Cat 777's YD3/Truck Dist Mi Time Time ~ m ~ 

67 0.76 6.05 12.58 $ 25.15 $ 165 $ 2,393 
Load 

Cat 992 Loader hrs equal truck hours 12.58 $ 25.15 $ 180 $ 2,581 

Total Opr Equip Total 
Doze YD3/Hr Time ~ m ~ 

Cat 0-10 2,490 2.80 $ 25.15 $ 135 $ 448 

Total cost for burying concrete $ 5,422 
PERYD3 $ 0.78 

Cost references from Means Site Work and Landscape Cost Data 1995 updated by 3.0% (per CR Briggs) 

• 
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Table4B 
Heap Leach Neutralization 

1st 1st 2nd 2nd l'1ellO 

R- RlllM R- Rinse Samn11na T0ta1 • ea... 55 55 55 55 15 223 ~ 

Labor 
Onanator $ 24,191 $ 24,191 $ '40,805 $ 89,187 10 hnllaav durinq -~) 
Ulilitv $ 3.2"40 $ 3.240 $ 13,118 $ 19,596 5 
Mechanic $ 2,430 $ 2.430 $ 9,837 $ 14,897 5 ,1/2davl 
Lab Tech $ 864 $ 864 $ 1,&44 $ 3.3n 1--~) 

Sublotal $ - $ 30,n4 $ - $ JO,n4 $ 1,&44 $ 153,758 $128,851 

Power 
Sn""" $ '45,358 $ '45,358 $ 78,510 $187.228 
Weila $ 1,661 $ 1,661 $ 3,322 
Procesa $ 2.002 $ 2.002 $ 4,004 
snon $ - $ - $ . 
Lab $ 292 $ 292 $ SM (1 aawoer-k) 

., 

Subtotal $ . $ 49,313 $ . $ 49,313 $ . $ 78,510 $175,136 

Ooeratina Su1111lies 
Oescalent $ 4.248 $ 4.248 $ 7,166 $ 15.662 
Calcium H -lorit• $ 75,533 $ 75,533 
Sllrinklars $ 3.2"40 $ 3.240 
Pi11ina $ 22.500 $ 22.500 

Subtotal $ - $ 4.248 $ . $ 79,782 $ . $ 32,906 $116,935 

Mainlenanca Su1111lles $ 9.on $ 9,on $ 15.302 $ 33,445 

Contract Costs 
Hea11 driUina $ 14,400 $ 14,400 
Solution analvsis $ 2,400 $ 2.400 
Solidsana .,,w. $ 8,400 $ 6,400 

Subtotal $ 23.200 $ 23.200 

I 
TOTAL COSTS I 1st 1st 2nd 2nd Hea11 

Rest Rinse Rest Rinse Samolina Evaoaration Total • LABOR $ - $ JO,n4 $ - $ 30,n4 $ 1,644 $ 63,758 $126,851 
POWER $ . $ 49,313 $ . $ 49,313 $ . !$ 76,510 I $175,136 
OPERATING SUPPLY $ . $ 4.248 $ . $ 79,782 $ . $ 32,906 $118,935 
IMAINT SUPPLY $ . $ 9.on $ . $ 9.on $ - $ 15,302 I $ 33,445 
CONTRACT $ - $ - $ . $ - $ 23.200 $ . Is 23,200 

TOTAL $ . $ 93,357 $ - $ 168,891 $ 24,1544 $ 188,475 $475,567 
I 

COST PER TON ORE NEUTRALIZED 1$ 0.040 

• 
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Recontourina 
D-10 Oozet • SU Blade 

Oozing Oistance Ft 
LCYIHr 
o ....... tor 
Material 
Slot Oozina 
Side bv Side OozinQ 
VISibilitv 
Job Ellici"""" 
Glade 

Production Rate 

Table4C 
Reclamation Cost Estimate Basis 

No"" West 
38 

2500 2500 
Excellent 1.00 1.00 
Loose 1.20 1.20 
No 1.00 1.00 
No 1.00 1.00 
Good 1.00 1.00 
50 minlhr 0.83 0.83 

o 1.00 1.00 
CY/Hr 2490 2490 

Rio and p.....,.,. Comoacted Surfaces 
1.10 acres/hr ""' Bambera 

I I I 
Prenare Loose Surfaces I 

7.15 acres/hr oetBambe<J 

Growth Media Aoolicalion 
966 front end loader 0.50 hrs per acre oet Bambura 
haul truck 2325 cu lids D•lr hour net based on 3.8 mile haul f!ll 15 mah 
992 loader need same hours as 1nJclc hours 

Oner:!ltor eauio hrs "°UiDS oorS 
9661oader $ 25.15 $ 40.00 138 s 5500 $ 3458 s 8,95a 
haul truck s 25.15 $ 150.00 4n $ 71,545 s 11 998 s 83 541 
992 loader s 25.15 $ 180.00 4n s 85,854 s 11998 s 97 850 

s 25.15 $ 149.25 1.091 $182899 s 27,450 $190 349 
3.97 s 69218 

hrs/acre $/acre 

Purchase/Gather Seed 
0.63 Hourslouart nerBamhAm 
225 latsseedoetacre netBambera 

s 9.50 I net auart to oathet -eam......., 
21.375 $/acre 

Broadcast Seed hours/acre Labor/hr -eambero 
1.0 $ 15.00 s 15.00 '""'acre 

Fences 
Fence Installation s 0.78 1 aer PAH cost estimate 
Fence Maintenance s 0.38 50% of installation cost 
Fence removal $ 0.19 125'!6 of installation cost 
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The project area shown in the attached map consists of those portions of Sections 5, 6, 

7 and 8, Township 10 North, Range 12 West, SBBM, Section 1, Township 10 North, 

Range 13 West, SBBM and Section 32, Township 11 North, Range 12 West, SBBM in 

Kem County, California, described as Parcel 1 and Parcel 2 below: 

Parcel 1 

Those portions of Sections 5, 6, 7 and 8, Township 1 O North, Range 12 West, SBBM and 

Section 1, Township 1 O North, Range 13 West, SBBM in Kem County, California, 

described as follows: 

Beginning at the Northeast comer of Section 6, Township 10 North, Range 12 West, 

SBBM; thence, South 88° 30' West along the North line of Section 6 and the North line of 

Section 1, Township 10 North, Range 13 West, a distance of 6,056 feet to a point; thence, 

South 0° 22' West a distance of 1,462 feet, more or less, to a point on the Southeast 

boundary of Mojave Tropico/Silver Queen Road; thence, Southwesterly along the 

Southeast boundary of Mojave Tropico/Silver Queen Road a distance of 4,525 feet, more 

or less, to a point on the North boundary of Section 12, Township 10 North, Range 13 

West; thence, North 87° 37' East along the North boundary of Section 12 a distance of 

1,603 feet to the Northeast comer of Section 12; thence, South 1° 49' West along the East 

boundary of Section 12 a distance of 5,317 feet to the Southeast comer of Section 12; 

thence, North 87° 29' East along the South boundary of Section 7, Township 1 O North, 

Range 12 West a distance of 2,643 feet to the South one-quarter comer of Section 7; 

thence, North 2,585 feet to the Northwest corner of the Southeast quarter of Section 7; 

thence, North 88 ° 34' East along the North boundary of the Southeast quarter of Section 

7 and the North boundary of the Southwest quarter of Section 8, Township 10 North, 

Range 12 West a distance of 3, 762 feet to a point; thence, North 676 feet to a point; 

thence, North 88° 21' East 4,203 feet to a point on the East boundary of Section 8; thence, 

North 2° 21' West along the East boundary of Section 8 a distance of 2,006 feet to the 

07330010.SECTION.DOC 



Northeast comer of Section a; thence, South a9° 26' West 2,549 feet along the North 

boundary of Section a to the North one-quarter comer of Section a; thence, North 4 ° 17' 

West 2,612 feet to the Northeast comer of the Southwest quarter of Section 5, Township 

10 North, Range 12 West; thence, South ag 0 West 2,57a feet to the West one-quarter 

comer of Section 5; thence, North 2,47 4 feet along the Westerly boundary of Section 5 

and the Easterly boundary of Section 6 to the point of beginning. 

Parcel 2 

That portion of Section 32, Township 11 North, Range 12 West, SBBM in Kem County, 

California, described as follows: 

Beginning at the Southwest comer of said Section 32; thence, North 0° 6' East along the 

Westerly boundary of Section 32 a distance of 3,a56 feet; thence, North ag 0 O' East a 

distance of 460 feet; thence, South 2° 1 a• East a distance of 669 feet; thence, East a 

distance of 1 oa feet; thence, South 1° 21' East a distance of 3, 191 feet to a point on the 

South boundary of Section 32; thence, South aa 0 30' West along the South boundary of 

Section 32 approximately 677 feet to the point of beginning. 
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May 3, 1996 

David Weiss 
WZI, Inc. 

Golden Queen 
MINING CO. INC . 

4700 Stockdale Hwy, Ste.120 
Bakersfield, CA 93309 

Dear lVIr. Weiss, 

Enclosed is the information sent to all property owners as a requirement of the California 
Surface Mining and Reclamation Act of 1975. Also enclosed is a copy of the "Owners 
Mailing List". 

If you have any questions please feel free to call me at (805) 256-0120. 

Sincerely, 

/sy 

Enclosures 

P.O. Box 878, 2997 Desert Sr., Suire: 14, Rosamond, CA 93560·0878 
Tdc:phonc:: (805) 256-0120 • Fu: (805) 256-6526 

1~iA Y U ti 1996 



Golden Q_ueen 
MINING CO. INC. 

May I. 1996 

Dear Propcny Owner: 

This information is being provided to you as well as ail other property owners as a requirement 
of tht: California Surface Mining and Reclamation Act of 1975. 

Golden Queen Mining Company, [nc. (Golden Queen) has an agreement with you for the use of 
your property as part of its· Soledad Mountain project. As you are aware. the Soledad Mountain project is 
a proposed gold mining and processing operation Lhat will use typical open pit mining methods with the 
ore Lo be processed using a cyanide - heap leach recovery technique and final gold recovery by a Merill
Crowe process. 

Open pit mining will consist of the drilling and blasting of the non-mineral overburden material 
as well as the ore. The broken overburdt:n and ore are then loaded inlo off-road haulage trucks by large 
front-end loaders. Overburden is to be tran-;ported to adjacent areas for final disposal or stockpiled for 
possible use as a construction material. Ore will be hauled to the crushing facility where iL will be broken 
down to a size of shghtlv less than one eighth of an inch. Some finer material will be developed as a 
natmal pan of this cmshing process. 

The broken ore will be mixed \\'ith predetermined amounts of lime for pH control and cement tor 
the deveicpment of desecrate. bonded lumps. This latter process is r'!ferred to as agglomeratio•1 and is 
used to insure that the leach snlations and later rinse waters are able :0 pass completely through ttw heap 
n!' \\ell :!S make contact '''ith a!i of the ores in the heap 

• 

Conveyors w1ii tran<;poft the agglomerated ore to lined leach pads where it is to ix: ~tac;l,;,c:d io au 
ultimatt: heig.11~ m cxc<::ss of 160 feet using individual lifts of:.lbout 30 feet. :\ftcr :::a~·h lift is ccrr.pletcd. • 
lea•'h ,.,htllons w;ll i:v: ::.ppli1~d ~ drip irrigation systeins idt:nti~l tv tho~e.1'!ten usd in '.!gr!-::•.Jturt: .. :he 
leach solullor.s. a dilute -:yanide · - water mixture, pass through the ore. slowly dlssolvmg the gold as well 
as si!v·~r and :H·r;· \.:Oikr_:teci at the bottom of the ore heap on an impe~rneabk lirir.:r ··,.h•!rc the:;-~, '!re allowed 
to a1.:cumul:m: fo:· ~!.!mping to the recover: plant. 

R; . .:-1:m1at;0n will be an ongoing part of the operation and w11l take place :1s u•<::.:1.; &1c- no longt:1 
in u~::. Each of the individuai pans cf the project will be rC1.:laimed d1fferer.tly The ope~ ;::us wiH be !eft 
ma ~uibie, safe ''.Ortdition. but w1.ll not bt: back filled This will allow for fotur;: :;c.:;e:;s to theremairiing 
gold bearing ma~e:ial as changing economics and technologies act to make this deposit an important 
resource once again 

The overburden piks that arc not used for construction material-; will Le 1;;:ft i:-: a stable form w.1th 
the lcwi surfac.:-; re-vegetated. Ho"•ever. it is expected that a substantial amount 'Jf ti1t~ ov<:Tbuiden \\ii': 
be u:::cc. over '.ln e:-.:endca period of time as construction materials. 

Lt:a.·:·, p>!\l; \-.;11 be rinsed to a poinl where the waler from tht! h1:ap is at :m acccpt<ibk kvd for 
both c:::i~1iae :;w.! ·Jlh::: ioP.s. !!le heaps wi-11 then bt: graded. surfaced "i~h previously rccov~rcd g:-o~nl~ 
media '.~il.i 'lf\d re· •;<::f..<:.itl~•:d 

AL the ::01-:1plc:t11.r. ot the project the property that Golden Qt.ic~n has under an agn::cn~ent from 
you ma" conm!n O'·t;rburd•~n piles. open pits and/or leach pads. As pr::vioush- nctt.:d. each :Jf these 
f<.:m1re" wi!i be rcdaimt:d :n 111.: fac;hioo descrilxd with the health an•.! ~al"i'>ty of futr::::: '.l.r.crs v1;1y mu.;h in 
mind. Cert:.lin finam·ial inr,trumenls will be in place before the project st:i.rts to co·.enht: ccst er 
rcd:imaLic.~ i:1 th-~ unEkc::7 c·:('r,; that Golden Queen is unahk tc. Cl~•nµ!:.:i.; th1.: 1.:!•::'"1ir• •i \York· 
If you wot!ld !ikc :id<faion::I i.r.fom1ation. have ..:ny questions or <:onr_:em-; :-c~r±r.:; ::i~ ut:;~vc. pk:rs~ feei 
free to .:011;,11;! n~~ J: •i·,,: :x!o,\· tekpilonc 0r address. 

R!chan:! W. ·:jrat:mc. V'.c.:c-prcsidem 

P.O. Box 878, 2997 Desert Sr., Suite it4, Rosamond, CA 93560·0878 
Tdcphonc: (805) 256-0120 • Fax: (805) 25~526 
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60LD£.N QUEEN MININ<5 CO •• INC . 
Owners Mailing List 

Akin Jr., Charles Clark 
7630 Via Del Repose 
Scottsdale, AZ 85258 
(602) 483-3505 

Allen, Scott Thomas 
304 Clover Lane 
Fort Collins, CO 80524 
9704989471 

Allen, Douglas Michael 
17 497 County Rd. #501 
Bayfield, CO 81122 
(303) 884-2508 

Barrow, Thomas & Laura 
4605 Post Oak Place, Ste. 207 
Houston, TX 770279728 
(713) 871-8031 

Benson, Mary M. 
1702 Ninth Avenue 
Yuma, AZ 85364 
(602) 783-6554 

Boyle, John T. 
1418 Pasqualito Ave. 
San Marino, CA 91108 
(818) 799-3002 (818) 799-7000 
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Akin-Hatch, DeAnn 
61535 So Hwy 97-9 #150 
Bend, OR 97702 
( 503) 593-8882 

Allen, Cheryl Catherine 
686 1/2 N. Coast Hwy. 
Laguna Beach, CA 92651 
(714) 497 4933 

Allen, Mary Ann B. 
560 East Villa St. Apt. 1011 
Pasadena, CA 91101 

Beck, Charlie 
Soledad-Mojave Mining Syndicate 
932 Springwood Lane 
Encinitas, CA 92024 

Birtle, Mary J. 
Southwestern Refining Corp. 
5028 Ladera Vista Dr. 
Camarillo, CA 93012 
(805) 482-3677 

Boyle, Barbara 
Kingsley Manor 
1055 N. Kingsley Dr. #201 
Los Angeles, CA 90029 
(213) 662-4860 



Brodine Ill, Robert C. 
6226 West 10052 N 
Highland, UT 84003 
(801) 756-5491 

Burton, Terry 
5800 Pioneer Rd. #1 
Mojave, Ca 93501 
(805) 824-1405 

Campbell Jr., Louis G. 
821 Crater Camp Dr. 
Calabasas, CA 91302 
(818) 888-8148 

Cousins, Joyce 
18717 Mill Villa Rd. #626 
Jamestown, CA 95327 
(209) 533-8897 

Evans, Nancy 
c/o Mary Slaughter 
2540 N. Brimhall 
Mesa, AZ 85203 
(602) 969-9503 

Frisbee-Fisher, Theodora 
Kensington Place 
1580 Geary Rd. 
Walnut Creek, CA 94596 
(510) 256-6436 
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Bruce, Howard E. 
c/o Nancy Ellen Hassard 
12694 Mirado Ave. 
Grand Terrace, CA 92324 
(714) 825-2009 

Burton, Cecil 
P.O. Box 2 
La Grange, CA 95329 
(209) 852-2641 

Condit, Alice E. 
c/o Barbara Condit 
402 E. McKinley 
Pomona, CA 91767 
(909) 621-8111 (909) 622-5332 

Cruz, Rolando & Delia 
8103 Los Ranchos Dr. 
Austin, TX 787 49 
( 512) 280-4042 

Frisbee, Don C. 
1500 S.W. First Ave., Ste. 1005 
Portland, OR 97201 
(503) 238-0101 

Frisbee-Hart, Barbara 
P.O. Box 600 
Winston, OR 97 496 
(503) 679-6764 

• 
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Godfrey, Eric W 
531 Stephens 
Fillmore, CA 93015 

Hamilton, Marie & Stussy 
3010 Skywood 
Orange, CA 92665 
(714) 637-0290 

Henry, Alma A. 
Box 1267 
Lyman, VVY 829371267 

Holmes, Michael E . 
do Mary Slaughter 
2540 N. Brimhall 
Mesa, AZ 85203 
(602) 969-9503 

Holmes II, George I. 
2876 E. Virginia 
Apache Junction, AZ 85219 
(602) 671-1165 

Kenton, Frank 
4911 Leeds St. 
Simi Valley, CA 93063 
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Gupta, M.D., Praveen 
9435 Venice Blvd. 
Culver City, CA 90232 

Hanly, Teresa Gail 
26382 Mimosa Lane 
Mission Viejo, CA 926911924 
(714) 454-867 4 

Hodges, Ella 
24410 Crenshaw Blvd. 
Torrance, CA 90505 
(310) 784- 0802 

Holmes, Raymond R. 
c/o Mary Slaughter 
2540 N. Brimhall 
Mesa, AZ 85203 
(206) 964-8883 

lten, Janice 
101 O Maple Drive 
Ukiah, CA 95482 
(707) 462-7 437 

Knight, Virginia 
540 South Arden Blvd. 
Los Angeles, CA 90020 
(213) 935-5508 



Letteau, Betty 8. 
9255 Doheny Rd. #3002 
Los Angeles, CA 900693248 
(213) 27 4-9042 

Lynn, William M. 
2100 El Molina Ave .. 
San Marino, CA 91108 
(505) 982-0997 (818) 682-1948 

McMillen, H. L. 
1427 Madera Way 
Millbrae, CA 940302826 
(415) 697-9120 

Meehl, Grace W 
714 Valita St. 
Venice, CA 90291 

Moore, Gaston & Wilhelmin 
6150 West Wagoner Rd. 
Glendale, /lZ 853081151 

Moore, Robert L. 
3075 San Pasqual 
Pasadena, CA 91107 
8186833174 
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Letteau, Robert M. 
723 No.Roxbury Drive 
Beverly Hills, CA 90210 
(213) 271-0805 

McMillen, Emma G. 
767 Clara Drive 
Palo Alto, CA 94303 
( 415) 327 -3092 

Meehl, Mary a.k.a. May 
3730 Trieste Dr. 
Carlsad, CA 92008 

Meehl, John G. 
239 Kittery Place 
San Ramone, CA 94583 

Moore, Robert S. 
590 Castano Ave. 
Pasadena, CA 91107 
(818) 449-3891 

Mudd Estate, 
J. Arthur Greenfield & Co. 
924 Westwood Blvd. Ste. 1000 
Los Angeles, CA 90024 
(310) 208-2646 

• 
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Nicodemus, Roger E. 
733 Briar Hill Circle 
Simi Valley, CA 93065 
(818) 901-3627 (805) 527-5397 

Orr, Barbara C. 
704 E. Lehi Road 
Mesa, AZ 85203 
(602) 461-1644 

Pennington, Marlowe 
P.O. Box 4667 
Palm Springs, CA 922634667 
(619) 323-0224 

Sigl, Ginny 
Karma Wegman Corp. 
714 Valita Street 
Venice, CA 90291 
(310) 396-7231 

Smith, Selma M. 
5272 Lindley Ave. 
Encino, CA 91316 

Starke, Royden W. 
2010 Donahue Drive 
El Cajon, CA 92019 

(619) 442-9058 
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Norton, Carolyn E. 
P.O. Box 1731 
St. John, AZ 85436 
(602) 337 -2778 

Pennington, Marcus A. 
8322 Foothill Blvd. 
Sunland, CA 91040 
(818) 352-4556 (818) 352-6459 

Sigl, James P 
714 Valita St. 
Venice, CA 90291 

Slayton, Gean A. 
P 0 Box 1772 
St. John's, AZ 85936 
(602) 527 -1830 

Starke, George 0. 
9442 Mast Blvd. 
Santee, CA 92071 
(619) 435-2421 

Stelzner, Thomas L. 
534 Selmart Lane 
Petaluma, CA 949542500 

7077652832 



Thagard Jr., George F. 
#60 Linda Isle 
Newport Beach, CA 92600 
(714) 723-5226 (714) 675-6767 

Walston, Wilbur 
8438 Venus Drive 
Buena Park, CA 90620 
(714) 527-0196 

Wegmann, William F. 
P.O. Box 16052 
South Lake, CA 961516052 
(916) 885-4428 
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Van Pelt, Donald Richard 
P.O. Box 4667 
Palm Springs, CA 922634667 
(619) 323-0224 

Warner, William J. 
P.O. Box 1363 
Sugar Loaf, CA 92386 
(909) 585-2612 

Wilson, W. L. 
Western Centennials, Inc. 
P.O. Box 2183 
Golden, CO 81502 
(303) 243-7806 

• 
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GOLDEN QUEEN MINING COMPAN\', INC. 

SOLEDAD MOUNTAIN PROJECT 
LAND HOLDINGS 

Owner lnl% Claim Name Pale nil Location APN CAMCll 
Un alented/fee 

Knight, Virginia 540 South Arden Blvd. 100.0000% B & H - 190 ac all claims Unpalenled Sec 6 T10N,R12W 41701 

Los Angeles, CA 90020 

Warner, William J. P.O. Box 1363 3.7500% Ben Hur - 1 o ac lolal claim Palenl Sec 6 T10N,R12W 

Sugar loaf, CA 92366 

Kenton, Frank J., Jr. 4911 Leeds SI. 87500% Ben Hur Patent Sec 6 T10N,R12W 

Simi Valley, CA 93063 

Moore, Robert L. 3075 San Pasqual 18.7500% Ben Hur Palenl Sec 6 T10N,R12W 429-190-13-01-6 

Pasadena, CA 91107 

Moore, Robert S. 590 Casiano Ave. 18.7500% Ben Hur Pa lent Sec 6 T10N.R12W 
Pasadena, CA 91107 

Thagard, George f ., Jr. II 60 Linda Isle 50.0000% Ben Hur Patent Sec 6 T10N,R12W 429-190-15-02-3 
Newport Beach, CA 92600 

Moore, Gaston A. & Wilhelmina, li/W 6150 West Wagoner Rd. 50.0000% Bob Tail - 9.71 ac Unpalenled Sec 6 T10N,R12W 65131 
Glendale, AZ 65308-1151 

Daggs, Robert R., and Merlene K. 2038 Westwood Cl., 1123 50.0000% Bob Tail Unpalented Sec 6 T10N,R12W 85131 

Lancaster, CA 93536 

Knight, Virginia 540 South Arden Blvd. 100.0000% Bobtail - 190 ac total all Unpalented Sec& T10N,R12W 218374 

Los Angeles, CA 90020 claims owned by V. Knight 

llamlllon, Marie & Slussy, John & Belly 3010 Skywood 100.0000% Bonanza Amendment Unpalenled Sec 18 TlOW, R12W 34772 
Orange, CA 92665 320 ac lolal all claims owned 

Allen, Mary Ann B. 686 1/2 N. Coast ~lwy. 3.7500% Calcium - 63.813 ac for all Patent Sec 8 T10N,R12W 
Laguna Beach, CA 92651 claims in Queen Esther group 

Barrow, Laura T. 4605 Post Oak Place, Ste. 207 12.5000% Calcium - Queen Esther group Palenl Sec 6 T10N,R12W 

Houston, TX 77027-9728 

Barrow, Thomas D. 4605 Posl Oak Place, Sle. 207 12.5000% Calcium - Queen Esther group Palenl Sec 8 T10N,R12W 

Houston, TX 77027-9728 

Boyle, Barbara Kingsley Manor 7.5000% Calcium • Queen Esther group Palenl Sec 6 T10N,R12W 

1055 N. Kingsley Dr. 11201 

Los Angeles, CA 90029 

Boyte, John T. 1418 Pasqualito Ave. 3.7500% Calcium - Queen Esther group Patent Sec 8 T10N,R12W 429-190-11-01--1 

San Marino, CA 91108 

Lelleau, Belly B. 9255 Doheny Rd. 113002 6.6700% Calcium - Queen Esther group Patent Sec6 T10N,R12W 

Los Angeles, CA 90069-3248 

Lelleau, Judge Robert M. 723 No. Roxbury Drive 1.6650% Calcium - Queen Esther group Palen I Sec 6 T10N,R12W 

Beverly Hills, CA 90210 

,., 
Mingsl. Caryll Sprague MuddEslale 62500% Calcium - Queen Esther group Palen! Sec 6 T10N,R12W 

J. A11hur Greenlield & Co. ,., 
(ldr/lndown.xls) 
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GOLDEN QUEEN lllNIN6 COMPANY', INC. 
SOLEDAD MOUNTAIN PROJECT 

LAND HOLDINGS 

Owner ln1% ClalmName Palenl/ Localion APN CAMCI 
Un alenled/fee 

924 Waslwood Blvd , Sia. 1000 

Los Angel.is. CA 00021 

Mudd, llarvey II Mudd Estate 5.0000% Calcium - Queen Ealher group Palenl Sec 6TION,R12W 

J. Arthur Greenfield & Co. 

1121 Westwood Blvd .. Ste. 1000 

Los Angeles. CA 110021 

Mudd, I lerny T .. Jf. MuddEslale 5.0000% Calcium - Queen Esther group Palenl Sec6 T10N,Rt2W 

J. Arthur Greenfield & Co. 

024 Westwood Blvd., Sle. 1000 

Los Angeles, CA 110021 

Mudd, John W. MuddEalate 5.0000% Calclum - Queen Esther group Patent Sec6 T10N,R12W 4211-1110-11-02-1 

J. Allhur Greenfield & Co. 

021 Westwood Blvd., Ste. 1000 

Los Angeles, CA 110024 

Mudd, Victoria Kingston MuddEalale 5.0000'Yo Calcium - Queen Either group Patent Sec6 T10N,R12W 

J. Arthur Greenfield & Co. 

1124 Weslwood Blvd., Sle. 1000 

Los Angeles. CA 00021 

Mudd, Virginia Bell Mudd Estala 50000% Calcium - Queen Esther group Palenl Sec 8 T10N,R12W 

J. Arthur Greenfield & Co. 

024 Westwood Blvd., Sia. 1000 

Los Angeles, CA 90024 

Nlcodemua, Roger E. 733 Briar llill Circle 1.8850% Calcium - Queen Esther group Patent Sec 6 T10N.R12W 

Simi Valley, CA 93065 

Sprague, Cynthia Mudd Estala 6 2500'Yo Calcium - Queen Esther group Patent Sec 6TlON,R12W 

J. Arthur Greenfield & Co. 

92<1 Weatwood Blvd, Sia. 1000 

Los Angeles. CA 90021 

Sprague, Ellziibelh Mudd Mudd Estate 8.2500% Calcium - Queen Esther group Patent Sec 6T10N.R12W 

J. Arthur Greenfield & Co. 

921 Westwood Blvd., Ste. 1000 

Los Angeles, CA 90024 

Sprague, Norman f .. Ill Mudd Estala 6.2500% Calcium - Queen Esther group Patent Sec8 T10N,R12W 

J. Arthur Greenfield & Co. 

024 Westwood Blvd., Sle. 1000 

Los Angeles, CA 90024 

Knight, Virginia 540 Soulh Arden Blvd. 100.0000% Carolyn Ullpalenled Sec 8 T10N.R12W 41691 

Loa Angeles, CA 90020 

Knight, Virginia 510 South Arden Blvd. 100.0000% Carolyn Millsile - 190 ac Total Unpalenled Sec 8 T10N,R t 2W 416811 

(ldr/lndown.xls) 
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GOLDEN QUEEN MINING COMPANY, INC. 

SOLEDAD MOUNTAIN PROJECT 
LAND HOLDINGS 

Owner Int% Claim Name PatenV Location APN CAMCt 
Unl!alenledlfee 

Los Angeles, CA 90020 

Knight Virginia 540 South Arden Blvd. 100.0000% Charity Unpatented Sec 6 T10N.R12W 41697 

Los Angeles, CA 90020 

Hamilton, Marie & Stussy, John & Belly 3010 Skywood 100.0000% Consolidated Unpatented Sec 18 TlOW, R12W 34767 

Orange, CA 92665 

Karma Wegmann Corp. (GQM) P.O. Box 878 100.0000% Desert Rose Unpatenled Sec 6 T10N,R12W 39600 

Rosamond, CA 93560-0676 

Knight, Virginia 540 South Arden Blvd. 100.0000% DoilyX Unpatenled Sec6 T10N,R12W 189636 

Los Angeles, CA 90020 

Birtie, Mary J. & Soulhwestero Relining Corp. 5026 Ladera Vista Or. 100.0000% Echo Patent Sec 6 T10N,R12W 429· 190·21·00..2C 

Cama1iilo, CA 93012 

Knight, Virginia 540 South Arden Blvd. 100.0000% Elephant Unpatented Sec 6 T10N,R12W 41696 
Los Angeles, CA 90020 

Knight, Virginia 540 South Arden Blvd. 1000000% Elephant Extension Unpatented Sec6 T10N,R12W 41695 
Los Angeles. CA 90020 

Knight, Virginia 540 South Arden Blvd. 100.0000% Excelsior Unpatenled Sec 6 T10N,R12W 41693 
Los Angeles, CA 90020 

Knight, Virginia 540 South Arden Blvd. 100.0000% faith 1 Unpatented Sec 6 T10N,R12W 216369 
Los Angeles, CA 90020 

Knight, Virginia 540 South Arden Blvd. 100.0000% faith 2 Unpatented Sec 6 T10N,R12W 216370 
Los Angeles, CA 90020 

Knight. Virginia 540 Soulh Arden Blvd. 100.0000% failh 3 Unpatented Sec 6 T10N,R12W 216371 
Los Angeles, CA 90020 

Knight, Virginia 540 South Arden Blvd. 100.0000% failh4 Unpatented Sec 6 T10N,R12W 218372 
Los Angeles, CA 90020 

Knight, Virginia 540 South Arden Blvd. 100.0000% faith 5 Unpatented Sec 6 T10N,R12W 218373 

Los Angeles, CA 90020 

Akin, Charles Jr. 7630 Via Del Reposa 125000% fee Land -20 net ac 160 total fee Sec 7, T10N, R12 W 429-020·02-00· 7 7630Via 

Scollsdale, AZ 85258 see S W Refining 

Akin-Hatch, Deann 61535 So llwy 97.9 #150 12.5000% fee Land -20 net ac 160 total fee Sec 7, TlON, R12 W 429-020-02-00-7 61535 So. 

Bend, OR 97702 see S W Refining 

Birtle, Mary J. Southwest Relining 5026 Ladera Vista Or. 75.0000% fee Land -120 net ac 160 fee Sec7, T10N, R12W 429-020-02-00·7 

Camarillo, CA 93012 

Birtle, Mary J. Soull1wesl Refining (GQM) 5028 Ladera Vista Dr. 100.0000% fee Land - 10- ac Fee Sec6, TlON, R12W 429-190·04-00·3 

Camarillo, CA 93012 

Blrtle, Mary J. Soulhwest Relining (GQM) 5026 Ladera Vista Dr. 100.0000% fee Land - 19.18 ac Fee Sec 6, TlON, R12W 4 29-190·05-00-6 

(ldr/lndown.xls) 
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GOLDEN QUEEN MINING COMPANY', INC. 
SOLEDAD MOUNTAIN PROJECT 

LAND HOLDINGS 

Owner lnlo/o ClalmName Palenll Locallon APN CAMCI 
Un alenled/fee 

Camarillo. CA 93012 

Bruce, 1lowa11J E. flilale of Min. Int. below 500' c/o Nancy Ellen I lassard 25.0000% fee Land - 134.61 ac fee Sec 36, T11N, R13W NIA 

12694 MiradoAve. 

Grand Terrace, CA 92324 

Cruz (GQM) 8103 Los Ranchos Or. 100.0000% fee Land - 40 ac fee Sec I, TION,R13W 345-052-24-00·3 
Auslin, TX 78749 

Golden Queen Mining Co. (Bezzlna) P.O. Box 878 100.0000% fee land - 2.5 ac fee Sec 1, T10N,R13W 345-051-32-00-Q 

Rosamond, CA 93560-0878 

Golden Queen Mining Co. (Courtney) P.O. Box878 100.0000% fee Land - 10 ac Fee Sec 1, T10N,R132W 345-051·28·00·8 

Rosamond, CA 113580-0878 

Golden Queen Mining Co. (Dupont) P.O. Box878 100.0000% fee land - 2.5 ac fee Sec 1, TlON, R13W 345-051-31-00·6 

Rosamood. CA 113560-0876 

Golden Queen Mining Co. (f.AM. CO) P.O. Box 878 100.0000% fee Land - 2 .54 ac fee Sec 1, TION, R13W 345-051-34-00·5 

Rosamond, CA 113560-0878 

Golden Queen Mining Co (Freddie Mack) P.O. Box878 100.0000% fee land - 2.28 ac fee Sec 31, Tl1N. R13W 427-344-06-00·6 

Rosamond, CA 113560-0878 

Goldeu Queen Mining Co. (Giiiespie) P.O. Box878 100.0000% fee land - 10 ac fee Sec 1, TION, Rl3W 345-052-15-00-7 

Rosamond, CA 113580-0878 

Golden Queen Mining Co. (Goedecke) P.O. Box878 1000000% fee Land - 10.01 ac Fee Sec 1, TtON, R13W 345-052-18-00-6 

Rosamond, CA 113560-0878 

Gold11n Qu111m Mlnlno Co. (Gdtip) P.O. Box 876 1000000% fe11 La11d - 111.89 ac fell Sec 1, TlON, R13W 345-051·12-00-0 I 
Rosamond, CA 113560·0878 

Golden Queen Mining Co. (I lelneman) P.O. Box 878 I00.0000% fee I.and - 2 ac fee Sec 1, TION, Rl3W 345-051-21-00-7 
Rosamond, CA 93560-0878 

Golden Queen Mining Co. (Janssen) P.O. Box878 !000000% fea Land - 2.7 ac fee Sec I, TION, R13W 345-051-22·00·0 

Rosamond. CA 113560·0878 

Golden Quelln Mining Co. (Lamunyon) P.O. Box878 100.0000"/o fee land - 4. I ac fee Sec I, TlON, R13W 345-051-30-00-3 

Rosamond, CA 113560-011711 

Golden Queen Mining Co. (Meler) P.O. Box878 100.0000% fee land - 2.6 ac fee Sec 1, TION, Rl3W 345-051-28-00-2 

Rosamond. CA 93560-08711 

Golden Queen Mining Co. (Mojave Silver Pini.) P.O. Box876 100.0000% fee Land - 5.68 ac fee Sec 5, SW SW SW 246-020-02-00-4 

Rosamond, CA 113560-011711 

Golden Queen Mining Co. (Munaon) P.O. Box678 100.0000% fee land - 40 ac fee Sec 1, T10N, Rl33 345-052-04-00-5 

Rosamond, CA 93560-0678 345-052-04-00-2 

Golden Queen Mining Co. (Peck) P.O. Box878 100.0000% fee Land - 29.45 ac fe11 Sec 1, TtON, R13W 345-052-13·00--t 

Rosamond. CA 93560-0878 345-052-13·00-1 
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GOLDEN QUEEN MINING COMPAN'f, INC. 

SOLEDAD MOUNTAIN PROJECT 
LAND HOLDINGS 

Owner ln1% ClalmName PalenU Location APN CAMC# 
Un alenled/Fee 

Golden Queen Mining Co. (Prentice) P 0. Box 878 1000000% Fee Land • 2.07 ac Fee Sec 38. T11N, R13W 427-344-05-00-3C 

Rosamond. CA 93560-0878 

Golden Queen Mining Co. (Rice) P.O. Box 878 100.0000% Fee Land - 2.6 ac Fee Sec 1. T10N, R13W 345-051-25-00-9 

Rosamond, CA 93560-0878 

Golden Queen Mining Co. (Wood) PO. Box878 100.0000% Fee Land • 2.47 ac Fee Sec 1, T10N, R13W 345-051-33-00-2 

Rosamond, CA 93560-0878 

Gupla(GQM) 9435 Venice Blvd. 100.0000% Fee Land· 43.41 ac Fee Sec 1, T10N, R13W 345-052-01-00 

Culver City, CA 90232 

Soledad Mojave Mining Syndicate 932 Sprlngwood Lane 100.0000% Fee Land • 320 ac Fee Sec 7, T10N, R12W 429-020-01-00-4 

Encinitas, CA 92024 

·stelzner, Thomas El.Al. 534 Selmart Lane 100.0000% Fee land· 154.32 ac Fee Sec 5, T10N.R12W 246-020-01-00· 1 

Petaluma, CA 94954-2500 

Wegmann, W.F. (GQM) Po Box 16052 1000000% Fee land· 37.82 ac Fee Sec6, T10N, R12W 429-190-06-00-9 

South Lake, CA 96151-6052 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% GAP No. 1 Unpalented Sec 6 T10N.R12W 199588 

Rosamond, CA 93560-0878 

Golden Queen Mining Company. Inc. P.O. Box 878 1000000% GAP No. 2 Unpalenled Sec 8 T10N,R12 W 199587 
Rosamond. CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% GAP No. 3 Unpalenled Sec 8 T10N.R12 W 199588 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 100.0000% GAP No. 4 Unpalenled Sec8 T10N,R12W 199589 
Rosamond, CA 93560-08711 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% GAP No. 5 Unpalenled Sec 8 T10N,R12 W 231702 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% GAP No. 6a Unpalenled Sec 8 T10N,R12 W 238923 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 100.0000% GBP No. 1 • 200 ac all GBP. Unpalenled Sec 6 T10N,R12W 196345 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 100.0000% GBPNo. 2 Unpatented Sec6 T10N,R12W 196346 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 100.0000% GBP No. 3 Unpalented Sec6&7 T10N, R12W, 196347 

Rosamond, CA 93560-0878 

Karma Wegmann Corp. (GQM) 714 Valita Street 100.0000% Gem- 7 ac Unpalented Sec 6 T10N,R12W <19891 

Venice, CA 90291 

Western Centennials Inc., WL. Wilson P 0 Box 2183 100.0000% Golden Queen· 7.423 ac Patent Sec 6T10N,R12W 429-190-10-00-0 

(ldr/lndown.xls) 
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601.l)l!N QUEEN MINING COfrlPAN\', INC. 
SOLEDAD MOUNTAIN PROJECT 

LAND HOLDINGS 

Owner ln1% Claim Name Palenl/ LocaUon APN CAMC# 
Un tented/fee 

Western Centennials Inc., W.L \Mlaon PO Box 2183 100.0000% Golden Queen - 7.423 ac Patent Sec8 T10N,R12W 420-190-10-00-0 

Grand Junction, CO 81502-2183 

Bl1lle, Maiy J. & Soulhwealem Refining Corp. 6028 Lader a Vista Or. 100.0000'Vt Golden Queen No. 1 • 74.25 ac Unpatented Sec8 TION,R12W 86322 

Camarillo, CA 93012 

Blrtie. Maiy J. & Soulhweslem Refining Corp. 6028 Ladera Vista Or. 100.0000% Golden Queen No. 2 Unpalenled Sec8 T10N,R12W 88323 

Cama1illo, CA 93012 

Blllle, Maiy J. & Soulhweslern Refining Corp. 6028 Lade1a Vista Or. 100.0000% Golden Queen No. 3 Unpalenled Sec6 T10N,R12W 86324 

CamarUlo. CA 93012 

Blrtle, Maiy J. & Southwestern Relining Corp. 6028 Ladera Viata Or. 100.0000% Golden Queen No. 4 Unpalenled Sec 8TION,R12W 88325 

Cama11l10. CA 93012 

Blrtle, Maiy J. & Soulhwelilem Refining Corp. 5028 Ledera Visla Or. 100.0000% Golden Queen No. 5 Unpalented Sec 8 TION,R12W 88328 

Cama11l10, CA 93012 

Blrtie, Maiy J. & Southwelilern Refining Coip. 6028 Ladera Vista Or. 100.0000% Golden Queen No. 8 Unpalenled Sec 8 TION.R12W 88327 

Camarillo, CA 93012 

Pirtle, Maiy J. & Southweatern Refining Corp. 6028 Ladera Vista Or. 100.0000% Golden Queen No. 7 Unpatented Sec 8 TION,R12W 88328 

Camarillo, CA 93012 

Blille. Maiy J. & Soulhweslem Refining Coip. 5028 Ladera Visla Or. 100.0000% Golden Queen No. 8 Unpalenled Sec 6 T10N,R12W 86329 
Cama1illo, CA 93012 

Golden Queen Mining Company, Inc. P.O. Box878 1000000% GQMNo.14 Unpalented Sec 12TION,R13W 198329 
Rosamond, CA 93560-0878 

Golden Queen Mining Company. Inc. P.O. Box 876 1000000% GQMNo. 15 Unpalenled Sec 12 T10N,R13W 19tl330 
Rosamond. CA 93560-0676 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000~ GQMNo. 18 Unpalenled Sec 12 T10N,Rt3W 196331 
Rosamond, CA 935tl0-0878 

Golden Queen Mining Company, Inc. P.O. Box878 1000000% GQMNo.17 Un patented Sec 12 T10N,R13W 198332 
Rosamond, CA 93560-0078 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% GQM No. 18 Unpalented Sec 12TlON,R13W 106333 
Rosamond, CA 03560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 100.0000% GQM No.10 Unpatented Sec 12 TION,R13W 198334 

Rosamond. CA 93580-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% GQMNo. 20 Unpalenled Sec 12 T10N,R13W 106335 

Rosamond, CA 93560-0070 

Golden Queen Mining Company, Inc. P.O. Box070 100.0000% GQMNo. 21 Unpalenled Sec 12 T10N,R13W 196336 

Rosamond. CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box070 100.0000% GQMNo. 22 Unpatenled Sec 12 T10N,R13W 198337 

Rosamond, CA 93560-0078 
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GOLDEN QUEEN MINING COMPANY', INC. 

SOLEDAD MOUNTAIN PROJECT 
LAND HOLDINGS 

Owner Int% ClalmName Patent/ Location APN CAMCll 
Un alentedlFee 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% GQM No. 23 Unpatented Sec 12 & 7 T10N.R13W 196338 
Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 1000000% GQMNo. 24 Unpatented Sec 2 & 13 T10N. R13W 196339 

Rosamond, CA 93560-0878 

Golden Queen Mining Company. Inc. p_o Box 878 100.0000% GQM No. 25 Unpalented Sec 2 & 13 T10N, R13W 196340 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 100.0000% GQMNo. 26 Unpatented Sec 2 & 13 T10N, R13W 196341 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% GQMNo. 27 Un patented Sec 2 & 13 T10N, R13W 196342 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 100.0000% GQMNo. 28 Unpatented Sec 2 & 13 T10N, R13W 196343 
Rosamond, CA 93560-0878 

Blrtle, Mary J. & Southwestern Refining Corp. 5028 Ladera Vista Dr. 100.0000% Grav Eagle - 35.960 w/Gypsy Patent Sec 6 T10N,R12W 429-190-22-00-5C 
Camarillo, CA 93012 

Birlie, Mary J. & Southwestern Relining Corp. 5028 Ladera Vista Dr. 100.0000% Gypsy Patent Sec 6 T10N,R12W 429-190-22-00-5C 
Camarillo. CA 93012 

Knight, Virginia 540 South Arden Blvd. 100.0000% tlerman Unpatented Sec6 T10N,R12W 41694 
Los Angeles, CA 90020 

Godfrey, Eric W. (GQM) 531 Stephens 7.4000% Uomestake Unpatented Sec 6 T10N,R12W 36726 
Fillmore, CA 93015 

Meehl, Grace W. (GQM) 714 Valila Street 44.5000% ltomeslake Unpatented Sec 6 T10N,R12W 36726 
Venice, CA 90291 

Meehl, John G. (GQM) 239 Kittery Place 7.4000% ttomestake Unpalented Sec 6 T10N,R12W 36726 
San Ramone. CA 94583 

Meehl, Mary aka May (GQM) 3730 Trieste Dr. 33.3000% Uomeslake Unpatented Sec 6 T10N,R12W 36726 
Carlsbad, CA 92008 

Slgl, James P. (GQM) 714 Valita Street 7.4000% Homestake Unpatented Sec 6 T10N,R12W 36726 
Venice, CA 90291 

Godfrey, Eric W. (GQM) 531 Stephens 7.4000% tlomestake Millsile Unpatented Sec 32 T11N,R12W '12415 
Fillmore, CA 93015 

Meehl, Grace W. (GQM) 714 Valila Street 44.5000% Homestake Millslle Unpalented Sec 32 T11N,R12W 42415 
Venice, CA 90291 

Meehl, John G. (GQM) 239 Kittery Place 7.4000% Homestake Millsile Unpatenled Sec 32 T11N,R12W '12415 
San Ramone, CA 94583 

Meehl, Mary aka May (GQM) 3730 Tlleste Or. 33.3000% Homestake Millsile Unpalented Sec 32 T11N,R12W 42415 
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GOLDEN QUEEN MINING COMPANY. INC. 
SOLEDAD MOUNTAIN PROJECT 

l.AND 1-tOLDINGS 

Owner ln1% Claim Name PalenU LocaUon APN CAMCI 
Un alenled/fee 

Carlsbad, CA 92008 

Sil)I, Jamea P. (GQM) 714 Valila Slleel 7.4000% llomeslake Millsile Un patented Sec 32 T11N,Rl2W 42415 

Venice, CA 90291 

DlrU11, Maty J. & Soulhweslem Renning Corp. 5028 t adera Vista Dr. 100.0000% llope Patent Sec 8 T10N,R12W 429· 190-20·00·9C 

Camarillo, CA 930t2 

Knlghl, Virginia 540 Soulh Arden Blvd. 100.0000% Hope Unpalented Sec 8 T10N,Rl2W 41699 

Los Angeles, CA 90020 

Allen, Maty Ann D. 560 Easl Villa St. Apt. 1011 3.7500% Independent Palent Sec8 TtON,R12W 

Pasadena.CA 91101 

Darrow, Laura T. 4605 Post Oak Place, Ste. 207 12.5000% Independent Patent Sec 8 TtON,R12W 

ttouston, TX 77027-9728 

Darrow, Thomas D. 4605 Post Oak Place, Ste. 207 12.5000% Independent Patent Sec8 TtON.Rl2W 

ltouston, TX 77027-9728 

Boyle, Barbara Kingsley Manor 7.5000% Independent Patent Sece TtON,R12W 

1055 N. Kingsley Dr. #201 

Los Angeles, CA 90029 

Boyle, John T. 1418 Pasqualito Ave. 3.7500% Independent Patent Sece TtON,Rl2W .. 29-190-11·01-1 

San Marino, C11 91108 

Lelleau, Delly D. 9255 Doheny Rd. #3002 86700% Independent Patent Sec6 T10N.Rl2W 

Los Angele11, CA 90069·3248 

Lelleau, Judge Robert M. 723 No. Roxbuty Drive 1.8650% Independent Palent Sec 8 T10N,Rl2W 

Beverly I lills, CA 9021 O 

Mlngst, CaiyU Sprague Mudd Estate 6.2500% lndependenl Patent Sec 6 TtON,R12W 

J. Arthur Greenli11td & Co. 

924 Westwood Blvd, Sle. 1000 

Los Angeles, CA 90024 

Mudd, Harvey II Mudd Estate 50000% Independent Palent Sec 8 T10N,R 12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, CA 90024 

Mudd, tlenty T., Jr. Muddf&tate 5.0000% Independent Palen! Sec8 TlON.R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, CA 90024 

Mudd, John W. Mudd Estale 50000% Independent Patent Sec 8 T10N,R12W .. 21J.190-tt·02-1 

J. A1lhu1 Grebnllbld & Co. 

924 We11twood Blvd., Ste. 1000 
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60LDEN QUEEN MININ6 COMPANY, INC. 

SOLEDAD MOUNTAIN PROJECT 
LAND HOLDINGS 

Owner Int% ClalmName PatenU LocaUon APN CAMC# 
u alenled/Fee 

Mudd, Victoria Kingston Mudd Eslale 5.0000% Independent Patent Sec6T10N.R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Sle. 1000 

Los Angeles, CA 90024 

Mudd, Virginia Bell Mudd Eslale 5.0000% Independent Palen! Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, CA 90024 

Nicodemus, Roger E. 733 Briar Hill Circle 1.6650% Independent Patent Sec 6 T10N,Rl2W 

Simi Valley, CA 93065 

Sprague, Cynthia Mudd Estate 6.2500% Independent Patent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles. CA 90024 

Sprague, Elizabeth Mudd Mudd Estale 6.2500% Independent Patent Sec6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, CA 90024 

Sprague, Norman F., 111 Mudd Eslale 62500% Independent Patent Sec 6 T10N,Rl2W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, CA 90024 

Karma Wegmann Corp. (GOM) 714 Valila Street 1000000% lnlenlion - 66.64 ac Total ac Palenl Sec 6 TlON,R12W 429-190-07-00-2 

Venice, CA 90291 

Karma Wegmann Corp. (GQM) 714 Valita Street 100.0000% Junction Patent Sec8 T10N,Rl2W 429-210-02-00-2 

Venice, CA 90291 

Hamilton, Marie & Slussy, John & Betty 3010 Skywood 1000000% King of Desert Amendment Unpalented Sec 18 TlOW, R12W 34771 

Orange, CA 92665 

Burton, Cecil PO Box2 50.0000% Little Chucker No l - 6 ac both Unpatenled Sec 8 T10N,Rl2 W 700111 

La Grange, CA 95329 

Burton, Terry 5800 Pioneer Rd. #1 50.0000% Lillie Chucker No. 1 Un patented Sec 8 T10N,R12 W 70019 

Mojave, CA 93501 

Burton, Terry 5600 Pioneer Rd. #1 50.0000% Little Chucke No. 2 Unpatented Sec 8 T10N,Rl2 W 70020 

Mojave, CA 93501 

Burton, Cecil POBox2 50.0000% Lillie Chucker No. 2 Patent Sec8 T10N,R12W 70020 

La Grange, CA 95329 
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GOLDl!N QUl!EN MINING COMPAN\', INC. 
SOLEDAD MOUNTAIN PROJECT 

LANO HOLDINGS 

Owner lnl% Claim Name Palenl/ localion APN CAMCI 
Un lenled/Fee 

Knight. Virginia 540 Soulh Ardan Blvd. 1000000% Marilyn Unpalenled Sec8T10N,R12W -41692 

Los Angeles, CA 90020 

Knlghl, Vilglnla 540 South Arden Blvd. 100.0000% Marilyo Millsile Unpalenled Sec 6 TION.R12W 41690 

Los Angeles, CA 90020 

Benson, Mal'/ M. 1702 Nlnlh Avenue 50000% Mojave Bonanza Palenl Sec& TION,R12W 429-190-12-00-6 

Yuma AZ 05364 

Condil, Allee cJo Barbara Condi! 125000% Mojave Bonan1a Palenl Sec& T10N.R12W 

402 E. McKil1h1y 

Pomona, CA 91767 

Couslna, Joyce 18717 Mill Villa Rd. 1626 5.0000% Mojave Bonania Pillenl Sec 6 T10N.R12W 

Jamestown. CA 95327 

fisher, Theodora Frisbee Kenslnglon Place 4.1670% Mojave Bonanza Palen! Sec 6 TION,R12W 

1580 Geal'J Rd. 

Walnut Creek, CA 94596 

Frisbee, Don C. 1500 SW firsl Ava, Sle 1005 4.1670% Mojave Bonania Palen I Sec 8 TION,R12W 

Pollland, OR 97496 

Harl, Barbara Frisbee P0Box600 4.1670% Mojave Bonanza Palenl Sec 6 TION,R12W 

Winston, OR 97496 

llen, Janice 1010 Maple Drive 5.0000% Mojave Bonanza Palenl Sec 6 TION,R12W 

Ukiah, CA 95482 

Lynn, William M. 2100 El Molina Ave. 15.0000% Mojava Bonanza Palenl Sec 6 T10N,R12W 

San Marino. Ca 111108 

McMillen, Emma G. 767 Clara Drive 5.0000% Mojave Bonanza Palenl Sec 6 TION,R12W 

Palo Alto, CA 94303 

McMillan, ti L. (Mac) 1427 Madera Way 5.0000% Mojave Bonanza Palenl Sec& TION,R12W 

Millbrae, CA 94030-2028 

Smllh, Selma M. 5272 Lindley Ave. 9.0000% Mojave Bonanza Palent Sec 6 T10N,R12W 

Encino, CA 111316 

Slarke, George 0. 9442 Masi Blvd. 0.50% Mojave Bonanza Patent Sec 6 T10N,R12W 

Santee, CA 92071 

Starke, Royden W. 2010 Donahue Drive 0.50% Mojave Bonanza Patent Sec 6 TION,R12W 

E. Cajon, CA 92019 

Walston, Wilbur 6438 Venus Olive 2500% Mojave Bonanza Palen I Sec& T10N,R12W 

Buena Park, CA 110620 

Knight, Vilglnla 540 Soulh Arden Blvd. 1000000% Mounlaln View Unpalenled Sec& TION,R12W -41696 

Los Angeles, CA 90020 
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601.DEN QUEEN MINING COMPAN\', INC. 

SOLEDAD MOUNTAIN PROJECT 
LAND HOLDINGS 

Owner Int% ClalmName PatenV Location APN CAMC# 
Unpatentedlfee 

Karma Wegmann Corp. (GQM) 714 Valita Slreet 1000000% North Star - 5 ac Unpatenled Sec 6 T10N,R12W 49887 

Venice, CA 90291 

Karma Wegmann Corp. (GQM) 714 Valila Slreel 100.0000% Patience - 18 ac Unpatented Sec 6 T10N,R12W 39596 

Venice, CA 90291 

Blrtle, Mary J. & Soulhwestem Refining Corp. 5028 Ladera Visla Dr. 100.0000% Peart 22.550 ac comb w/hope Pa lent Sec 6TlON,R12W 429-190-20-00-9C 

Camarillo, CA 93012 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% Prall 1 - 200 ac total all Prall 1- Unpatented Sec 12 T10N,R13W 218305 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% Prall 10 Unpatenled Sec 12 T10N,R13W 218314 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 100.0000% Prall 11 Unpatented Sec 12 T10N,R13W 218315 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. PO. Box 878 1000000% Prall 12 Unpalenled Sec 12 T10N,R13W 218316 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100 0000% Prall 13 Unpalented Sec 12 T10N,R13W 218317 
Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% Prall 14 Unpalenled Sec 12 T10N,R13W 218318 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P 0. Box 676 100.0000% Pralt 16 Unpalented Sec 12TlON,R13W 2183111 
Rosamond, CA 93560-0676 

Golden Queen Mining Company, Inc. P 0. Box 676 1000000% Pralt 17 Un patented Sec 12 TION,R13W 216320 
Rosamond, CA 113560-0676 

Golden Queen Mining Company, Inc. P.O. Box 676 1000000% Prall 2 Unpatented Sec 12 T10N,R13W 216306 

Rosamond, CA 93560-0676 

Golden Queen Mining Company, Inc. PO. Box 876 1000000% Pralt3 Unpatenled Sec 12 T10N,R13W 216307 

Rosamond, CA 93560-0676 

Golden Queen Mining Company, Inc. P.O. Box878 1000000% Prall4 Unpalenled Sec 12 T10N,Rl3W 218308 

Rosamond. CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% Pralt 5 Unpatenled Sec 12 TION,R13W 218309 

Rosamond, CA 93560-0676 

Golden Queen Mining Company, Inc. P.O. Box 676 100.0000% Prall6 Unpatented Sec 12 TION,R13W 218310 

Rosamond, CA 93560-0678 

Golden Queen Mining Company, Inc. PO. Box 676 100.0000% Prall7 Unpatented Sec 12 T10N,R13W 216311 

Rosamond, CA 93560-0676 

(ldr/lndown.xls) 
revised 10/28/96 Page 11 



GOLDEN QUEEN MINING COMPANY, INC. 
SOLEDAD MOUNTAIN PROJECT 

LAND HOLDINGS 

Own et Int% Claim Name Patent/ Location APN CAMCI 
Un atented/fee 

Golden Queen Mining Company, Inc. P.O. Box 878 1000000% Pratte Unpatented Sec 12T10N,R13W 218312 

Ros1unond, CA 93560-0878 

Golden Queen Mining Company, Inc. P 0. Box 878 100.0000% Prall& Unpatented Sec 12 T10N,R13W 218313 

Rosamond, CA 93560-0878 

Allen, Maiy Ann B. 560 East Villa SI. Apt. 1011 3.7500% Quartet - Queen Esther group Palenl Sec 8 T10N,R12W 

Pasadena, CA 91101 

Bartow, Laura T. 4605 Post Oak Place, Ste. 207 12.5000% Quartet • Queen Esther group Patent Sec 8 T10N,R12W 

tlouslon, TX 77027-9728 

Bartow, Thomas 0. 4605 Post Oak Place, Ste. 207 12.5000% Quartet • Queen EsU1er group Patent Sece T10N,R12W 

Houston. TX 77027-9728 

Boyle, Barbata Kingsley Manoi 7.5000% Quartet • Queen Esther group Patent Sec 8 T10N,R12W 

1055 N. Kingsley Or. #201 

Los Angeles, CA 90029 

Boyle, John T. H18 PasqualiloAve. 3.7500% Quartet • Queen EsU1er group Patent Sec 8 T10N,R12W <429-190-11·01-1 

San Marino, Ca 91108 

Letteau, Belly B. 9255 Doheny Rd. #3002 6.6700% Qua11el ·Queen Esther group Patent Sec8 TION,R12W 

Los Angeles, CA 90069-3248 

Letteau, Judge Robe1t M. 723 No. Roxbuiy Drive 16650% Quartet • Queen Either group Patent Sec 8 T10N,R t2W 

Beve1ly llills, CA 90210 

Mlnosl, Ca1yll Sprague Mudd Estate 6 2500~. Qua1hd • Queen EsU1er group Patent Sec 8 TION,R12W 

J. A1U1ur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Mudd, llarvey II Mudd Estate 5.0000% Qua1tel • Queen Esther group Patent Sece TION,R12W 

J. Atlhur Greenfield & Co. 

924 Westwood Blvd., Sle. 1000 

Los Angeles, Ca 90024 

Mudd, Henry T., Jr. Muddfi;late li.0000% Quartet· Queen Esther group Patent Sec 8 T10N,Rt2W 

J. ArU1ur Greenfield & Co. 

924 Westwood Blvd., Sle. 1000 

Los Angeles, Ca 90024 

Mudd, John W. Mudd Estate 50000% Quartet • Queen Esther group Patent Sece TION,R12W •29-190· II -02-1 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Sle. 1000 

Los Angeles, Ca 90024 

Mudd, Victoria Kingston MuddEslale 5.0000% Quartet • Queen Esther group Palenl Sece T10N,R12W 

J. Arl11ur Greenfield & Co. 
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• • • GOLDEN QUEEN MINING COMPANY', INC. 
SOLEDAD MOUNTAIN PROJECT 

LAND HOLDINGS 

Owner Int% Claim Name Piltenl/ LOCilUon APN CAMC# 
Un iilenledlfee 

924 Weslwood Blvd., Sia. 1000 

Los Angeles, Cii 90024 

Mudd, Vi1gl11la Bell MuddEsliile 50000% Quilrtel - Queen Eslher group Piilent Sec 6 T10N.R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Cii 90024 

Nicodemus, Roger E. 733 Briar Hill Circle 1.6650% Quartel - Queen Eslher group Piilenl Sec 6 T10N,R12W 

Simi Viilley, CA 93065 

Sprague, Cynlhia Mudd Esliile 6.2500% Quartet - Queen EsU1er group Patent Sec6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Sle. 1000 

Los Angeles, Cii 90024 

Spriigue, Elizabelh Mudd Mudd Eslale 6.2500% Quartet - Queen Esther g1oup Palent Sec 6 T10N,R12W 

J. A1thur G1eenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Cii 90024 

Sp1ague, No1mi111f.,111 MuddEslale 6.2500% Quartel - Queen Esther group Piilent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Sle. 1000 

Los Angeles. Ca 90024 

Allen. Mary Ann B. 560 East Villi! SI. Apl. 1011 37500% Queen Esther (group) Palenl Sec 6 T10N,R12W 

Pilsadena, CA 91101 

Barrow, Laurii T. 4605 Posl Oak Place, Sle. 207 12.5000% Queen Esther (group) Piilent Sec 6 T10N,R12W 

Houston, TX 77027-9728 

Barrow, Thomas D. 4605 Posl Oak Place, Sle. 207 12.5000% Queen Esther (group) Patent Sec 6 T10N,R12W 

Houston, TX 77027-9728 

Boyle, Ba1bara Kingsley Manor 7.5000% Queen Eslher (g1oup) Palenl Sec 6 T10N.R12W 

1055 N. Kingsley Dr. #201 

Los Angeles, CA 90029 

Boyle, John T. 1416 Pasqualilo Ave. 3.7500% Queen Eslher (group) Palenl Sec6 T10N,R12W 429-190-11-01--1 

SanMarino,Ca 91106 

Lelleau, Belly B. 9255 Doheny Rd. #3002 6.6700% Queen Esther (group) Palenl Sec6 T10N,R12W 

Los Angeles, CA 90069-3248 

Lelleau, Judge Robert M. 723 No. Roxbury Drive 1.6650% Queen Esther (g1oup) Palenl Sec 8 T10N,R12W 

Bevelly Hills, CA 90210 

Mingsl, Caryll Sprague Mudd Estate 6.2500% Queen Esther (g1oup) Piilent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

(ldr/lndown.xls) 
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GOLDEN QIJf.EN MINING COMPANY, INC. 
SOLEDAD MOUNTAIN PROJECT 

LAND HOLDINGS 

Owner ln1% Claim Name PalenU Location APN CAMCI 
~alenledlfea 

924 Weslwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Mudd, tlaivey II MuddEslale 5.0000% Queen Eslher (group) Palent Sec 6 noN.R 12W 

J. A1lhur Greenfield & Co. 

924 Weslwood Blvd., Sia. 1000 

Los Angeles, Ca 90024 

Mudd, tlenf)' T., Jr. Mudd Eslale 5.0000% Queen EsU1er (group) Palent Sac 6 TION.R12W 

J. Arthur Greenfield & Co. 

924 Weslwood Blvd., Sle. 1000 

Los Angeles, Ca 90024 

Mudd, John W. MuddEslale 5.0000% Queen Eslher (group) Palenl Sec 6 noN,R12W 429-190-11-02· 1 

J. Arthur Greenfield & Co. 

924 Weslwood Blvd., Sle. 1000 

Los Angeles, Ca 90024 

Mudd, Viclorla Klngslon Mudd Eslale 5.0000'/o Queen Esther (group) Patent Sec6 noN.R12W 

J. Arthur Greenfield & Co. 

924 Weslwood Blvd., Sle. 1000 

Los Angeles, Ca 9002<1 

Mudd, Virginia Bell MuddEslale 5.0000% Queen Esther (group) Palen! Sec6 T10N,R12W 
J. Arthur Greenfield & Co. 

924 Westwood Blvd., Sle. 1000 

Loa Angelei;, Ca 9002<1 

. Nlcodemua, Roger E. 733 Briar llill Circle 1.6650% Queen Esther (group) Patent Sec 6 noN.R12W 
Simi Valley, CA 93065 

Sprague, Cynthia Mudd Estate 6.2500% Queen Esther (group) Patent Sac 6 noN.R12W 
J. Arthur Greenfield & Co. 

92<1 Westwood Blvd., Sle. 1000 

Loa Angele,, Ca 90024 

Sprague, Elizabelh Mudd Mudd Eslale 6.2500% Queen Esther (group) Palen! Sec 6 noN.R12W 

J. Arthur Greenfield & Co. 

92<1 Westwood Blvd., Sle. 1000 

Los Angeles, Ca 9002<1 

Sprague, Norman f., 111 MuddEslale 6.2500% Queen Eslher (group) Patent Sec 6 noN,R12W 

J. A1lhur Greenfield & Co. 

92<1 Weslwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

llamlllon, Marie & Slussy, John & Belly 3010 Skywood 100.0000% Queen of Sheba • 320 ac lolal Unpalented sec 18 now. R12w 3H68 
Orange, CA 92665 

llamlllon, Marla & Sluuy, John & Belly 3010 Skywood 100.0000% Queen/King Soledad Uopalented Sec 18 now. R12w 34768 
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GOLDEN QUEEN MININ6 COMPANY, INC. 

SOLEDAD MOUNTAIN PROJECT 
LAND HOLDINGS 

Owner Int% Claim Name PatenU Locallon APN CAMCll 
Un atented/Fee 

Orange, CA 92665 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% Rare Bear # 1 Millsite - 15 ac all Unpatented Sec 32 T11N,R12W 239234 

Rosamond, CA 93560-0878 

Golden Queen Mining Campany, Inc. P.O. Bax 678 100.0000% Rare Bear # 2 Millsile Unpatented Sec 32 T11N,R12W 239235 

Rosamond, CA 93560-0878 

Golden Queen Mining Campany, Inc. PO. Box878 100 0000% Rare Bear 113 Millsite Unpatented Sec 32 T11N.R12W 239236 

Rosamond, CA 93560-0878 

Allen. Mary Ann B. 560 East Villa SI. Apl 1011 3.7500% Regina - Queen Esther group Patent Sec 6 T10N,R12W 

Pasadena. CA 91101 

Barrow, I.aura T. 4605 Past Oak Place. Ste. 207 12.5000% Regina Patent Sec 6 T10N,R12W 

Houston, TX 77027-9728 

Barrow, Thomas 0. 4605 Past Oak Place, Ste. 207 12.5000% Regina Patent Sec6 T10N,R12W 

Houston, TX 77027 -9728 

Bayle, Barbara Kingsley Manor 7.5000% Regina Patent Sec 6 T10N,R12W 

1055 N. Kingsley Dr. #201 

l.os Angeles, CA 90029 

Bayle, John T. 1418 Pasqualita Ave. 3.7500% Regina Patent Sec6 T10N,R12W 429-190-11-01--1 

San Marina, Ca 91108 

Lelleau, Belly B. 9255 Doheny Rd. #3002 6.6700% Regina Patent Sec6 T10N,R12W 

Las Angeles, CA 90069-3248 

Lelleau, Judge Robert M. 723 Na. Roxbury Drive 1.6650% Regina Patent Sec 6 T10N,R12W 

Beverly Hills, CA 90210 

Mingst. Caryll Sprague Mudd Estate 6.2500% Regina Patent Sece T10N,R12W 

J. Arthur Greenfield & Ca. 

924 Westwood Blvd., Ste. 1000 

l.os Angeles, Ca 90024 

Mudd, Harvey II Mudd Estate 5.0000% Regina Pa lent Sec6 T10N,R12W 

J. Arthur Greenfield & Ca. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Mudd, Henry T .. Jr. Mudd Estate 5.0000% Regina Patent Sec 6 T10N.R12W 

J. Arthur Greenfield & Ca. 

924 Westwood Blvd., Ste. 1000 

Los Angeles. Ca 90024 

Mudd, Jahn W. Mudd Estate 5.0000% Regina Patent Sec6 T10N,R12W 429-190-11-02-1 

J. Arthur Greenfield & Ca. 

924 Westwood Blvd., Ste. 1000 
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GOLDEN QUEEN f.llNIN6 COMPANY', INC. 
SOLEDAD MOUNTAIN PROJECT 

LAND HOLDINGS 

Owner lnl v. ClalmName Patenl/ LocaUon APN CAMC# 
Un atented/f ee 

Los Angeles. Ca 90024 

Mudd, Vlclorla Klngslon Mudd Estate 5.0000% Regina Palenl Sec 6 TION,R12W 

J. Arthur Greenlield & Co. 

924 Westwood Blvd, Ste. 1000 

Los Angeles. Ca 90024 

Mudd, Virginia BeU Mudd Estate 5.0000% Regina Patent Sec 6 TION,R12W 

J. Arlhur Greenfield & Co. 

924 Westwood Blvd., Sle. 1000 

Los Angeles, Ca 90024 

Nicodemus, Roger E. 133 Btlar Hill Circle 1.6650% Regina Palenl Sec 6 T10N,R12W 

Simi Valley, CA 93065 

Sprague, CynUlla MuddEslale 6.2500% Regina Patenl Sec6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Sprague, Elizabeth Mudd Mudd Estate 6.2500% Regina Patent Sec 6 T10N,R12W 

J. Arlhur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles. Ca 90024 

Sprague, Norman f., Ill MuddEslale 62500% Regina Patent Sec6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Allen, Mary AM B. 560 Easl Villa SI. Apt 1011 3.7500% Rex • Queen Esther group Palenl Sec& T10N,R12W 

Pasadena, CA 91101 

Barrow, Laura T. 4605 Post Oak Place, Sle. 207 12.5000% Rex Patent Sec 6 TION,R 12W 

llouston, TX 77027-9728 

Banow, Thomas 0. 4605 Post Oak Place, Ste. 207 12.5000% Rex Patent Sec 6TION,R12W 

Houston, TX 77027-9728 

Boyle, Barbara Kingsley Manor 7.5000% Rex Pa lent Sec6T10N,Rl2W 

1055 N. Kingsle)' Or. #201 

Los Angeles, CA 90029 

Boyte, John T. 1418 PasqualiloAve. 3.7500% Rex Patent Sec6 TION,R12W 429-190-11-01··1 

San Marino, Ca 91106 

Lelleau, Belly B. 9255 Doheny Rd. #3002 6.6700% Rex Palenl Sec& T10N,Rl2W 

Los Angeles, CA 90069-3248 

Leneau, Judge Robert M. 723 No. Roxbury Drive 1.6650% Rex Palenl Sec 6 TION,R I 2W 
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601.DEN QUEEN MININ6 COMPAN\', INC. 

SOLEDAD MOUNTAIN PROJECT 
LAND HOLDINGS 

Owner Int% ClalmName PatenU Location APN CAMC# 
Un atented/Fee 

Beverly Hills, CA 90210 

Mings~ Caiyll Sprague Mudd Estate 6.2500% Rex Patent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Mudd, Harvey II Mudd Estate 5.0000% Rex Patent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Mudd, Heniy T .• Jr. Mudd Estate 5.0000% Rex Patent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Mudd, John w. Mudd Estate 5.0000% Rex Patent Sec 6 T10N,R12W 429-190-11-02-1 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Mudd, Victoria Kingston Mudd Estate 50000% Rex Patent Sec 6 T10N,R12W 

J. A1thur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Mudd, Virginia Bell Mudd Estate 5.0000% Rex Patent Sec 6 T10N.R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Nicodemus, Roger E. 733 Briar liill Circle 1.6650% Rex Patent Sec 6T10N,R12W 

Siml Valley, CA 93065 

Sprague, Cynthia Mudd Estate 6.2500% Rex Patent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Sprague, Elizabeth Mudd Mudd Estate 6.2500% Rex Patent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 

Los Angeles, Ca 90024 

Sprague, Norman F .. Ill Mudd Estate 6.2500% Rex Patent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd., Ste. 1000 
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60LDEN QUEEN MINING COMPANY', INC. 
SOLEDAD MOUNTAIN PROJECT 

LAND l-IOLDINGS 

Owner lnl"lo Claim Name Palelll/ LocaUon APN CAMCI 
Un atented/fee 

Los Angeles, Ca 90024 

Karma Wegmann Corp. (GQM) 714 Valila Street 100.0000% Reyme1t Patent Sec II TtON,Rt2W 429-190-07 -00·2 

Venice, CA 90291 

Campbell, Louis G., Jr. 821 Craler Camp Or. 125000% Sailor Boy Palen! Sec 6 TtON,R12W 429-190-13-02-7C 

Calabasas. CA 91302 

Moore, Roberl L. 3075 San Pasqual 18.7500% Sailor Boy Palen! Sec 6 TION,R12W 429-t90-t3-01-8G 

Pasadena, CA 91107 

Moore, Roberl S. 590 Casiano Ave. 187500% Sailor Boy Palenl Sec 6 TtON,Rt2W 

Pasadena, CA 91107 

Thargard, George f ., Jr. 160 Linda Isle 50.0000% Sailor Boy Palent Sec 6 T10N,Rt2W 429-190-13-03-6C 

Newport Beach. CA 92600 

Campbell, Louis G., Jr. 821 Crater Camp Or. 12.5000% Sailor Giii Pa lent Sec 6 TtON.Rt2W •29-190-13-02-7G 

Calabasas, CA 91302 

Moore, Robert L. 3075 San Pasqual 18.7500% Sailor Girl Palenl Sec 6 TtON,R12W 429-190-13·01·8G 

Pasadena, CA 111107 

Moore, Roberl S. 590 Casiano Ave. 18.7500% Sailor Girl Palenl Sec 6 TtON,R12W 

Pa&adena, CA 111107 

Thargard, Georg11 f., Jr. #60 Linda Isle 50:0000% Sailor Girl Patent Sec 6 TtON,RUW 429·1110·13-03-6G 

Newport Beach, CA 92600 

Allen, Cheryl Catherine 686 112 N. Coasl liwy. 2.1450% Santa Ana Wedge Palenl Sec8 TtON,R12W 

Laguna Beach, CA 9265 t 

Allen, Douglas Michael 17497 Counly Rd. 11501 2.1450% Santa Ana Wedge Palenl Sec 6 T10N,R12W 

Bayfield, CO 81122 

Allen, Scoll Thomaa 304 Clov&r lane 2.1450% Sanla Ana Wedge Patent Sec 6 T10N,R12W 

fort Collini, Co 80524 

Golden Queen Mining Co. (Allen, Sieve) PO Box878 2.1450% Santa Ana Wedge Palenl Sec8 TION,R12W 

Rosamond, Ca 93560 

Brodine Ill, Robert C. 8228 Wesl 10052 N 8.0000% Sanla Ana Wedge Palenl Sec 6 T10N,R12W 

liighland, UT 84003 

tlanly, Teresa Gall 26382 Mimosa Lane 2.1450% Santa Ana Wedge Patent Sec 8 TION,R12W 

Mission Viejo, CA 92694-1924 , . 

llenry, Alma A. Box 1267 2.9100% Santa Ana Wedge Palenl Sec8 T10N,R12W 

Lyman, WY 82937-1267 

Hodges, Beverly Nadine unknown 2.9100% Santa Ana Wedge Patent Sec6 TtON,R12W 

'llodgea, Ella et el 2441 o Crenshaw Blvd. 2.9100% Santa Ana Wedge Patent Sec8 T10N,R12W 
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• • • GOLDEN QUEEN MINING COMPANY, INC. 
SOLEDAD MOUNTAIN PROJECT 

LAND HOLDINGS 

Owner lot% Claim Name PateoV Location APN CAMCI# 
Un ateoted/Fee 

Torrance, CA 90505 

I lolmea Evans, Nancy clo Mary Slaughter 2.7270% Saola Ana Wedge Paleol Sec 6 T10N.Rl2W 

2540 N. Brimhall 

Mesa, AZ 65203 

Holmes II, George I. 2878 E. Virginia 2.7270% Saola Ana Wedge Patent Sec& T10N.Rl2W 429· 190·14·01-l 

Apache Junction, AZ 85219 

Holmes, Michael Edward c/o Mary Slaughter 2.7270% Santa Ana Wedge Patent Sec 8 TlON,Rl2W 

2540 N. Brimhall 

Mesa, AZ 85203 

Holmes, Raymond R. c/o Mary Slaughter 2.7270% Santa Ana Wedge Patent Sec 8 T10N,R12W 

2540 N. Brimhall 

Mesa, AZ 85203 

Golden Queen Mining Co. (llolmes, Ruby) PO Box878 6.0000% Santa Ana Wedge Patent Sec 6 TION,R12W 

Rosamond, CA 93560 

Nollon, Carlolyo E. P 0 Box 1731 1.4550% Santa Ana Wedge Patent Sec 6 T10N,R12W 

St. John, AZ 65436 

Orr, Barbara C. 704 E. Lehi Road 2.7270% Santa Ana Wedge Patent Sec 6 T10N,Rl2W 

Mesa, AZ 65203 

Peoolngloo, Marcus A. 8322 Foothill Blvd. 6.0000% Santa Ana Wedge Patent Sec& T10N,Rl2W 

Sunland, CA 91040 

Pennington, Marlowe POBox4667 3.0000% Santa Ana Wedge Patent Sec 6 T10N,Rl2W 

Palm Springs, CA 92283-4667 

Slayton, Gean A. P 0 Box 1772 1.4550% Santa Ana Wedge Pa lent Sec 6 T10N,R12W 

St. John's, AZ 85436 
Thargard, George f., Jr. 1#60 Linda Isle 40.0000% Santa Ana Wedge Patent Sec 8 T10N,R12W 429·190·14·02·0 c 

Newport Beach, CA 92600 

Van Pell, Donald Richard P 0 Box4867 3.0000% Santa Ana Wedge Patent Sec 6 TlON,R12W 

Palm Springs, CA 92263-4667 

Karma Wegmann Corp. (GQM) 714 Valila Street 100.0000% Santa Maria 1 Unpatented Sec 6T10N,R12W 39594 

Venice, CA 90291 

Karma Wegmann Corp. (GQM) 714 Valita Street 100.0000% Santa Marla 2 Unpatented Sec 6 T10N,Rl2W 39595 

Venice, CA 90291 

Karma Wegmann Corp. (GQM) 714 Valila Street 100.0000% Silver Girl Patent Sec6 T10N,R12W 429·190-07-00·2 

Venice, CA 90291 

Karma Wegmann Corp. (GQM) 714 Valila Street 100.0000% Silver Girl 2 Patent Sec 6 T10N,R12W 429·190-07-00· 2 
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GOLDEN QUEEN MINING COMPANY, INC. 
SOLEDAD MOUNTAIN PROJECT 

LAND HOLDINGS 

Owner Int% ClalmName PalenU Location APN CAMCI 
Un alenled/fee 

Venice, CA 90291 

Kauna Weomann COlp (GQM) 714 Valila Slfeet 100.0000% Silver Girl Millslle - l .581 ac Palent - Sec 32 Tl IN.R 12W 427-130-02·00·5 

Venice, CA 1102111 

Karma Wegmann Corp. (GQM) 714 Valila Street 100.0000% Silver Girl Millsile - 2 ac Unpatenled Sec 32 T1 IN.R12W 311599 

Venice, CA 110291 

Allen, Cheryl Calheline 686 1/2 N. Coast Hwy. 2.1450% Silver Queen Palent Sec 6 TION,R12W 

Laguna Beach, CA 112651 

Allan, Oouglai; Michael 174117 Counly Rd. #501 2.1450% Silver Queen Palen! Sec 6 T10N,R12W 

Bayfield, CO 81122 

Allen, Scoll Thomas 304 Clover Lane 21450% Silver Queen Patent Sec6 T10N,R12W 

fort Collins, Co 80524 

Golden Queen Mining Co. (Allen. Steve) POBox878 21450% Silver Queen Palenl Sec 6 TION,R12W 

Rosamond, Ca 113560 

Brodine HI, Robert C. 6228 Wesl 10052 N 6.0000% Silver Queen Palen! Sec 6 TION,R12W 

liighland, UT 84003 

tlanly, Teresa Gail 26382 Mimosa Lane 2.1450'Yo Silver Queen Palen! Sec 6 TION,R12W 
Mi5Slon Viejo, CA 92694-1924 

Henry, Alma A. Box 1267 2.9100% Silver Queen Patent Sec 6 T10N,R12W 

Lyman, WY 82937-1267 

llodgea, Beverly Nadine 1m~nown 2.9100% Silver Queen Patent Sec6 T10N,R12W 

"llodgea, Ella et el 24410 Crenshaw Blvd. 2.9100% Silver Queen Patent Sec 6 T10N,Rl2W 
Torrance, CA 90505 

ltotmes Evans, Nancy clo Mary Slaughter 2.7270'Y· Sliver Queen Palen! Sec6 TION,R12W 

2540 N Brimhall 

Mesa, AZ 65203 

tlolmea II, George I. 2676 E. Virginia 2.7270% Silver Queen Patent Sec 6 TION,R12W 429-1110-15-0HC 

Apache Junclion, AZ 652111 

llolmes, Michael Edward clo Mary Slaughter 2.7270% Silver Queen Patent Sec 6 TION.R12W 

2540 N. B1imhall 

Mesa, AZ 85203 

llolrnes, Raymond R. clo Mary Slaughter 2.7270% Silver Queen Patent Sec Cl T10N,R12W 

2540 N. Brimhall 

Mesa, AZ 85203 

Golden Queen Mining Co. (llolmes, Ruby) P 0 Box 876 6.0000% Silver Queen Patent Sec 6 TION,R 12W 

Rosamond. CA 93560 
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GOLDEN QUEEN MINING COMPARY, INC. 

SOLEDAD MOUNTAIN PROJECT 
LANO HOLDINGS 

Owner Int% Claim Name PalenU Location APN CAMCI# 
Un tented/fee 

Norton, Carlolyn E. P OBox 1731 1.4550% Silver Queen Patent Sec 6 T10N,R12W 

SI. John, AZ 85436 

Orr, Barbara C. 704 E. Lehi Road 2.7270% Silver Queen Patent Sec6 T10N,R12W 

Mesa, AZ 85203 

Pennington. Marcus A. 8322 foothill Blvd. 6.0000% Silver Queen Patent Sec 6 T10N,R12W 

Sunland, CA 91040 

Pennington, Marlowe P 0 Box 4667 3.0000% Silver Queen Patent Sec 6 T10N,R12W 

Palm Springs, CA 92263-4667 

Slayton. Gean A. P OBox 1772 1.4550% Silver Queen Patent Sec 6 T10N,R12W 

SI. John's, AZ 85436 

Thargard, George f., Jr. #60 Linda Isle 40.0000% Silver Queen Patent Sec 6 T10N,R12W 429-190-15-02-0 c 
Newport Beach, CA 92600 

Van Pell, Donald Richard P 0 Box 4667 3.0000% Silver Queen Palenl Sec 6 T10N,R12W 

Palm Springs, CA 92263·4667 

Allen, Cheryl Catherine 686 112 N. Coast Hwy. 5.1498% Silver Queen Extension Palenl Sec 8 T10N,R12W 

Laguna Beach, CA 92651 

Allen, Douglas Michael 17 497 County Rd. #501 5.1498% Silver Queen Extension Patent Sec6 T10N,R12W 

Bayfield, CO 81122 

Allen, Scali Thomas 304 Clover lane 5.1496% Silver Queen Extension Patent Sec6 T10N,R12W 

fort Collins, Co 80524 

Golden Queen Mining Co. (Allen, Sieve) P 0 Box 878 51498% Silver Queen Extension Patent Sec 8 T10N,R12W 

Rosamond, Ca 93560 

Hanly, Teresa Gail 26362 Mimosa lane 5.1498% Silver Queen Extension Patent Sec 8 T10N,R12W 

Mission Viejo, CA 92691-1924 

Hodges, Beverly Nadine unknown 9.7000% Silver Queen Extension Patent Sec 6 T10N,R12W 

'Hodges, Ella et el 24410 Crenshaw 9.7000% Silver Queen Extension Patent Sec 8 T10N,R12W 

Torrance, Ca 90505 

Holmes Evans. Nancy c/o Mary Slaughter 7.0900% Silver Queen Extension Patent Sec 6 T10N,R12W 

2540 N. Brimhall. 

Mesa, AZ 85203 

Holmes II. George I. -. 2876 E. Virginia 7.0900% Silver Queen Extension Patent Sec6 T10N,R12W 429-190-15-01-4C 

Apache Junction, AZ 66219 

Holmes, Michael Edward c/o Mary Slaughter 7.0900% Silver Queen Extension Patent Sec 6 T10N,R12W 

2540 N. Brimhall 
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GOl.DEN QUEEN MlNIN6 COMPANY', INC. 
SOLEDAD MOUNTAIN PROJECT 

LAND f-IOLDINGS 

Owner ln1% ClalmName Palenl/ LocaUon APN CAMCI 
Un alenled/fee 

Mesa.AZ 

llolmea, Raymond R. cJo Mal'( Slaughter 7.0900% Silver Queen Extension Palen! Sec6 T10N,R12W 

2540 N Brimhatt 

Mesa, AZ 

Norton, Carolyn E. PO Box 1731 4.8500% Silver Queen Extension Patent Sec 6 T10N.R12W 

St. John, AZ 85436 

Orr. Barbara C. 704 E. Lehi Road 7.0900% Silver Queen Extension Patent Sec 6 T10N.R12W 

Mesa, AZ 65203 

Slayton, Gean A. PO Box 1772 4.8500% Silver Queen Extension Patent Sec 6 T10N,R12W 

SI. John's, AZ 85936 

llamlllon, Marie & Stussy, John & Belly 3010 Skywood 100.0000% Silver Spray Amendment Unpa1ented sec 18 now. R12W 34770 

Orange, CA 92665 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% Sol 1 • 363 ac lolal all SOI 1-24 Unpalenled Sec8 T10N,Rl2W 130496 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 100.0000% Sol 10 Unpalenled Sec8 T10N,R12W 130505 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% Sol 11 Unpalented Sec 8 T10N,R12 W 130506 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% Sol 12 Unpalenled Sec8 T10N,R12W 130507 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. 8ox878 100.0000% Sol 13 Unpatenled Sec 8 T10N,R12 W 130508 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 1000000% SOI 14 Unpalented Sec 8 T10N,R12 W 130509 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 1000000% Sol 15 Unpalenled SecB T10N,R12W 130510 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 100.0000% Sol 16 Unpalenled Sec 8 T10N,R12 W 130511 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% Sol 17 Unpalenled Sec& T10N,Rl2W 130512 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% Sol18 Unpalenled Sec6 T10N,R12W 130513 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 1000000% Sol 19 Unpalenled Sec 8 TION,R 12 W 130514 
Rosamond, CA 93560-0878 
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Golden Queen Mining Company, Inc. P.O. Box 676 1000000% Sol2 Unpalenled Sec 6 T10N,R12 W 130497 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 676 100.0000% Sol20 Unpalenled Sec 8 T10N,R12 W 130515 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 876 1000000% Sol21 Unpalented Sec 6 T10N,R12 w 130516 

Rosamond, CA 93560-0876 

Golden Queen Mining Company, Inc. P.O. Box 678 100.0000% Sol 22 Unpatenled Sec 8 T10N,R12 W 130517 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 678 100.0000% Sol 23 Unpatenled Sec8 T10N,R12W 130518 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 100.0000% Sol24 Unpalenled Sec 8 T10N,R12 W 130519 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100.0000% Sol3 Unpalenled Sec 8 T10N,R12 W 130498 

Rosamond. CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box 878 100 0000% Sol4 Unpalented Sec8 T10N,R12W 130499 

Rosamond. CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box878 100.0000% Sots Unpalented Sec 8 T10N,R12 W 130500 

Rosamond, CA 93560-0678 

Golden Queen Mining Company, Inc. P.O. Box676 100.0000% Sol6 Unpalented Sec6 TION,R12W 130501 
Rosamond, CA 93560-0676 

Golden Queen Mining Company, Inc. P.O. Box 678 100.0000% Sol7 Unpalented Sec6 T10N,R12W 130502 

Rosamond, CA 93560-0878 

Golden Queen Mining Company, Inc. P.O. Box678 100.0000% Sol6 Unpalented Sec 8 T10N,R12 W 130503 

Rosamond, CA 93560-0876 

Golden Queen Mining Company, Inc. P.O. Box876 100 0000% Sol9 Unpalented Sec 6 T10N.R12 W 130504 

Rosamond. CA 93560-0678 

Hamilton, Marie & Slussy, John & Belly 3010 Skywood 100.0000% Sole#1 Unpalented Sec 18 T10W, R12W 192601 

Orange, CA 92665 

Hamilton, Marie & Stussy, John & Belly 3010 Skywood 100.0000% Sole#2 Unpatented Sec 18 TlOW, R12W 192602 

Orange, CA 92665 

Hamilton, Marie & Stussy, John & Belly 3010 Skywood 100.0000% Sole#3 Unpatented Sec 18 T10W, R12W 192603 

Orange, CA 92665 

Hamilton, Marie & Slussy, John & Belly 3010 Skywood 100.0000% Sole #4 Unpalenled Sec 18 TlOW, R12W 192604 

Orange, CA 92665 

llamilton, Marie & Slussy, John & Belly 3010 Skywood 100.0000% Sole#5 Unpalenled Sec 18 TIOW, R12W 192605 
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Orange, CA 92665 

llamlllon, Marie & Sluuy, John & Belly 3010 Skywood 1000000% Sole/16 Uopalenled Sec 18 TlOW, R12W 1112608 

Orange, CA 92665 

llamillon, Marie & SluHy, John & Belly 3010 Skywood 100.0000% Sole/17 Unpalenled Sec 18 TIOW, R12W 192607 

Orange, CA 92665 

tlamillon. Marie & SluHy, John & Belly 3010 Skywood 1000000% Sole /10 Unpatenled Sec 18 TIOW, Rl2W 192608 

Orange, CA 92665 

tlamlllon, Marie & Slussy, John & Belly 3010 Skywood 100.0000% Sole/19 Unpatented Sec 18 TIOW, Rl2W 192609 

Orange, CA 92665 

llamlllon, Marie & Slussy, John & Belly 3010 Skywood 1000000% Sole/110 Unpatented Sec 18 TlOW, R12W 192610 

Orange, CA 92665 

ttamllton. Marie & Stuasy, John & Belly 3010 Skywood 100 0000% Sole 1111 Unpatenled Sec 18 TIOW. R12W 192611 

Orange, CA 92665 

llamblon, Marie & Stusay, John & Belly 3010 Skywood 1000000% Sole 1112 Uopatenled Sec 18 TIOW, R12W 192612 

Orange, CA 92665 

llamUlon, Marie & StuHy, John & Belly 3010 Skywood 100.0000% Solell13 Unpalenled Sec 18 TIOW, R12W 192613 

Orange, CA 92665 

tlamlllon, Marie & Slussy, John & Belly 3010 Skywood 100.0000% SolellH Unpatenled Sec 18 TIOW, R12W 192614 
Orange, CA 92665 

llamlllon, Marie & Slu11y, Julm & Delly 3010 Skywood 100.0000% Sole#15 Uopalenled Sec 18 TIOW, R12W 192615 
Orange, CA 92665 

ttamillon, Marie & Stussy, Jolm & Belly 3010 Skywood 1000000% Sole#HI Unpatenled Sec 18 TIOW, R12W 192616 
Orange, CA 92665 

ttamlllon, Marie & SluHy, Jolu1 & Belly 3010 Skywood 1000000% Solell17 Unpalenl11d Sec 18 TIOW, R12W 2028051203 
Orange, CA 92665 

tlamlllon, Marie & Slussy, John & Belly 3010 Skywood 100.0000% Sol11#18 Unpalented Sec 18 TIOW, Rl2W 202806/203 

Orange, CA 92665 

ttamlllon. Marie & Stussy, John & Belly 3010 Skywood 100.0000% Solell19 Unpatenled Sec 18 TIOW, R12W 202807/203 

Orange, CA 92665 

81rtle, Mary J. & Southweslero Relining Corp. 5028 ladera Vista Dr. 100.0000% Soledad Ext. - 22.04 ac Patent Sec 6 T10N.R12W '429-190-18·00·4C 

Camarillo, CA 93012 

Blrtle, Mary J. & Southwestern Relining Corp. 5028 ladera Vista Dr. 1000000% Soledad Ext. No. 1 • .i ac Patent Sec6 TION,R12W <129· 1 ll0-18-00-4C 
Camarillo, CA ll3012 

8lrtle, Mary J. & Southwestern Relining Corp. 6026 ladera Vh1la Dr. 1000000~. Soledad Ext. the So 300' • Patent Sec II TlON,R 12W 429-190·21-00-2C 
Camarillo, CA 93012 
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Birtie, Maiy J & Southwestern Refining Corp. 5028 Ladera Vista Dr. 1000000% Soledad the So. 300' ext No. Patent Sec 6 T10N,R12W 429-190-19-00-lC 

Camarillo, CA 93012 

Karma Wegmann Corp. (GQM) 714 Vallla Street 100.0000% Southern Queen 29.98 ac for Patent Sec 8 T10N.R12 W 429-210-02-00-2 

Venice, CA 90291 

Billie, Maiy J. & Southwestern Refining Corp. 5028 Ladera Vista Dr. 100.0000% St. Patrick - 1o.159 ac Patent Sec 6 T10N,R12W 429-190-20-00-9C 

Camarillo, CA 93012 

Birlie, Maiy J. & Southwestern Refining Corp. 5028 Ladera Vista Dr. 1000000% Starlight - see Gray Eagle Patent Sec 6 T10N,R12W 429-190-17-00-lC 

Camarillo, CA 93012 

Godfrey, Eric W. (GQM) 531 Stephens 7.4000% Tepeyac Hill Unpatented Sec 6 T10N,R12W 34226 

Fillmore, CA 93015 

Meehl, Grace W. (GQM) 714 Valita Street 44.5000% Tepeyac Hill Un patented Sec 6 T10N.R12W 34226 

Venice, CA 90291 

Meehl, John G. (GQM) 239 Killeiy Place 7.4000% Tepeyac Hill Unpatented Sec6 T10N,R12W 34226 

San Ramone, CA 94583 

Meehl, Maiy aka May (GQM) 3730 Trieste Dr. 33.3000% Tepeyac Hill Unpatented Sec 6T10N.R12W 34226 

Carlsbad, CA 92008 

Slgl, James P. (GQM) 714 Valila Street 7.4000% Tepeyac Hill Unpatented Sec 6 T10N,R12W 34226 

Venice, CA 90291 

Allen, Maiy Ann B. 560 East Villa St., Apt 1011 3.7500% Thurston - Queen Esther group Patent Sec 6 T10N.R12W 

Pasadena, CA 91101 

Barrow, Laura T. 4605 Post Oak Place, Ste. 207 12.5000% Thurston - Queen Esther group Patent Sec 6 T10N.R12W 

ttouston, TX 77027-9728 

Barrow, Thomas D. 4605 Post Oak Place, Ste. 207 12.5000% Thurston - Queen Esther group Patent Sec6 T10N,R12W 

Houston, TX 77027-9728 

Boyle, Barbara Kingsley Manor 7.5000% Thurston - Queen Esther group Patent Sec 6 T10N,R12W 

1055 N Kingsley Dr. 11201 

Los Angeles, CA 90029 

Boyle, John T. 1418 PasqualiloAve. 3.7500% Thurston - Queen Esther group Patent Sec 6 T10N.R12W 429-190-11-01--1 

San Marino. CA 91108 

Letteau, Betty B. 9288 Doheny Rd. #3002 6.6700% Thurston - Queen Esther group Patent Sec 6 T10N,R12W 

Los Angeles, CA 90069-3248 

Letteau, Judge Robert M. 723 N Roxbuiy Dr. 1.6650% Thurston - Queen Esther group Patent Sec6 T10N,R12W 

Beverly liills, Ca 90210 

Mings!, Caiyll Sprague Mudd Estate 6.2500% Thurston - Queen Esther group Patent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 
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024 Westwood Blvd. Ste 1000 

Los Angeles. CA 90024 

Mudd, llarvey II Mudd Estate 5.0000% Thurston • Queen Esther group Patent Sec6 T10N,R12W 

J. ArU1ur Greenfield & Co. 

024 Westwood Blvd. Ste 1000 

Los Angeles. CA 00024 

Mudd, tlenry T., Jr. Mudd Estate 5.0000% Thurston - Queen EsU1er group Patent Sec6 TION,R12W 

J. Arthur Greenfield & Co. 

ll24 Westwood Blvd. Sle 1000 

Los Angeles, CA 90024 

Mudd, John W. Mudd Estate 6.0000% Thurston· Queen Esther group Patent Sec 6 T10N,R12W 420-190-11-02-1 

J. Arthur Greenfield & Co. 

924 Westwood Blvd. Ste 1000 

Los Anoeles, CA 90024 

Mudd, Victoria KlngslO/I Mudd Estate 50000% Thurston • Queen Esther group Patent Sec6 TION,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd. Ste 1000 

Los Angeles, CA 90024 

Mudd, Virginia Bell Mudd Estate 5.0000% Thurston • Queen EsU1er group Patent Sec 6 TION,R12W 

J. Arlhur Greenfield & Co. 

924 Westwood Blvd. Ste 1000 

Los Angeles, CA 90024 

Nicodemus. Roger E. 733 Briar ltill Circle 1.6650% Thurston· Queen Esther group Patent Sec 6TION.R12W 
Simi Valley, CA 93065 

Sprague, Cynthia Mudd Estate 6 2500% Thurston • Queen EsU1er group Patent Sec 6 TION,R12W 

J. A11hur Greenfield & Co. 

924 Westwood Blvd. Ste 1000 

Los Angellls, CA 90024 

Sprague, Elizabeth Mudd Mudd Estate 62500% Thurston· Queen Esther group Patent Sec 6 TION,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd. Ste 1000 

Los Angeles, CA 110024 

Sprague, Norman f., Ill Mudd Estate 62500% Thurston • Queen Esther group Patent Sec6 TION,R12W 

J. A11hur Greenfield & Co. 

924 Westwood Blvd. Ste 1000 

Los Angeles, CA 90024 

Allen. Mary Ann B. 660 East Villa SI., Apt 1011 3.7500% Tip Top· Queen Esther group Patent Sec6 TION,R12W 

Pasadena, CA 91101 
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Barrow, laura T. 4605 Post Oak Place, Ste. 207 12.5000% Tip Top. Queen Esther group Patent Sec 6 T10N,R12W 

llouston, TX 77027 -9728 

Barrow, Thomas 0. 4605 Post Oak Place, Ste. 207 12.5000% Tip Top - Queen Esther group Patent Sec 6 T10N,R12W 

llouston, TX 77027 -9728 

Boyle, Barbara Kingsley Manor 7.5000% Tip Top· Queen Esther group Patent Sec 6 T10N,R12W 

1055 N Kingsley Or. 11201 

Los Angeles, CA 90029 

Boyle, John T. 1416 Pasqualilo Ave. 3.7500% Tip Top· Queen Esther group Patent Sec 6 T10N,R12W 429-190-11-01--1 

San Marino, CA 91108 

Lelleau, Belly B. 9255 Doheny Rd. 113002 6.6700% Tip Top - Queen Esther group Patent Sec 6 T10N,R12W 

Los Angeles, CA 90069-3248 

Leneau, Judge Robert M. 723 N Roxbury Or. 1.6S50% Tip Top - Queen Esther group Patent Sec S T10N,R12W 

Beverly tlills, Ca 90210 

Mingsl, Caryll Sprague Mudd Eslale S.2500% Tip Top • Queen Esther group Palent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd. Sle 1000 

Los Angeles, CA 90024 

Mudd, tlarvey II Mudd Estate 5.0000% Tip Top - Queen Esther group Patent Secs T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd. Ste 1000 

Los Angeles, CA 90024 

Mudd, Henry T., Jr. Mudd Estate 5.0000% Tip Top - Queen Esther group Patent Secs TlON,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd. Ste 1000 

Los Angeles, CA 90024 

Mudd, John W. Mudd Estate 5.0000% Tip Top- Queen EsU1er group Patent Sec S T10N,R12W 429-190-11-02-1 

J. Arthur Greenfield & Co. 

924 Westwood Blvd. Ste 1000 

Los Angeles, CA 90024 

Mudd, Victoria Kingston Mudd Estate 5.0000% Tip Top • Queen Esther group Palent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd. Ste.1000 

Los Angeles, CA 90024 

Mudd, Virginia Bell Mudd Estate 5.0000% Tip Top - Queen EsU1er group Patent Sec 6 T10N,R12W 

J. Arthur Greenfield & Co. 

924 Westwood Blvd. Ste 1000 

Los Angeles, CA 90024 
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Owner 

Nlciidemus. Roger E. 

Sprague, Cynthia 

Sprague, Ellzabelh Mudd 

Sp1ague, Norman F., Ill 

llamllton, Malle & Stussy, John & Belly 

733 Blfa1 1 lill Circle 

Simi Valley, CA 93065 

Mudd Estate 

J. Allhur Guienfield & Co. 

92-1 WeSlwood Blvd. Ste 1000 

Los Angeles, CA 90024 

Mudd Estate 

J. A1thur G1eenfield & Co. 

924 Westwood Blvd Sle 1000 

Los Angeles, CA 9002<1 

Mudd Eslate 

J. Allhur Greenfield & Co. 

924 Westwood Blvd. Ste 1000 

Los Angeles, CA 90024 

3010 Skywood 

Orange, CA 92665 

•see Owners Mailing List tor Names and addreH on El At. 
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16650% Tip Top- Queen Esther group Palenl Sec 6 TtON.R12W 

6.2500% Tip Top - Queen Esther group Patenl Sec 6T10N.R12W 

62500% Tip Top - Queen Esther g1oup Palenl Sec 6 TtON,R12W 

6.2500% Tip Top - Queen Eslher group Patent Sec 6T10N.R12W 

1000000% Vlcloria Unpatenled Sec 18 now. R12W 
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i. .... w o.rr.cu 

S.......'f JSJ!:lC'l'.A3I)rfO, c:..u.I70J!::'t~ '1::?~! 

(~09) 684-2171 • (61~} 24.')· 288Q 

n.t.ZCOPIU (909) 888·:?120 

August 14, 1996 

SENT FACSIMILE C805) 326-0191 
David A. Weiss 
WZI Inc. 
4700 Stockdale Highway 
Suite 120 
Bakersfield,. California 93309 

~I( (IC"T•am:• CW..•-10.uJ 
~ ""olOJWA.•C1Go7·1-I 

.ialL"f it. talfsa~ uar:.xc .::17~ 

.a:Tz.as:cz onr:<:z 
~750 ~":u:strr ~~1'%. ~ ~o 

ZI'>"l!3S:ll:I!:. c:.unoa.YU. iK!:! QL 
Tl!:I.!:PIIO.-.;".! (aQ91 Z.74•71"77 

RE: Notice of Preparation of Comnumts from State Lands Commission 

Dear Mr. Weiss: 

Golden Queen :Mining Company forwarded a copy of your letter dated July 23, 1996 
concerning the above-referenced matter for my review and asked me to contact you. As indicated 
in the letter the State Lands Commission (SLC) retained an interest in Lots 2 and 20 in Section 
6, TuwI!jfilp 10 North, Range 12 West, SBM. Their interest is only to receive 6-1/2% of the 
gross far any mineral values removed from said land. Alex Gonzales of the SLC indicated to 
me his understanding lhaL no mineral is at this time anticipatc:d to be produced from SLC 
property. He indicated the letter was simply a notification of their interest and confirmation of 
their ongoing right to rectrive lhis royalty if production occurs. He acknowledged that the site 
was planned for a dump and other activities and expressed no concern i..vith respect to these uses. 
Our undemanding of the SLC's righLS with resp~'! to surface activity is consistent v•ith this· 
stance inasmuch as their sole retained interest is that of receiving royalty. Jn other word<;, they 
retain no rights of access, etc. 

Please don't hesitate to contact me if I can provide additional information. 

~~ 
M. William Tilden 
Of GRESHAi.V!, VARNER, SAVAGE, NOLA.i."i 

& TILDEN 

MWT:pw 

cc: Richard Graeme (sent facsimile 805f256-6526) 
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SUMMARY 

The Soledad Mountain Project site is a proposed gold mine near Mojave, California, which 
will be operated by the Golden Queen Mining Company. This report presents the results 
of our earlier soils and biological inventories in 1989/90, and a subsequent update in 1995 

as a baseline study. In this report, we evaluate the soils and biological resources of 
Soledad Mountain and present this information for permits, applications, and future 

reclamation planning and for use in determining impacts and mitigation measures. The 
principal findings of these studies were the following: 

• Soils are skeletal with little profile, and generally rocky or pebbly loams on the 
slopes, and sandy loams on alluvial fans and flats, 

• The general lack of soil development, suitable surface horizons, and coarse texture 

are major limitations for soil salvage and potential for use in reclamation, 

• Vegetation is a creosote bush shrub-scrub on the lower alluvial fans and on the 
mountain slopes is a mixed shrub/grass type; vegetation is fairly diverse and 
productive, however the repeated disturbances and burns have locally reduced 
plant cover, species diversity, and increased annual grasses and weeds, 

• 

• 

Wildlife population are low due to the desert climate, burns, and alterations of 
habitats, and high winds; wildlife species present are typical for desert habitats with 
small mammals, reptiles, birds, and their predators as dominant components, 

Three animals of possible concern were potentially present from the threatened and 

endangered species lists for the federal and California agencies, Plecotus 
townsendii (Townsend's big-eared bat), Gopherus agassizii (desert tortoise), and 

Citellus mohavensis (Mohave ground squirrel); specific surveys conducted for each 

species failed to observe any of these animals present on the site; species are not 

considered threatened by the Soledad Mountain Project. 

Soledad Mountain is an isolated circular volcanic peak about three miles in diameter, 

rising out of the alluvial flats in northwestern Antelope Valley near the Tehachapi 
Mountains. Elevations on the mountain range from 2,800 feet mean sea level (msl) at the 

base to 4, 190 feet msl at the highest peak. The slopes are steep with rock outcrops and 
residual weathered rock and soil below the outcrops. Alluvial fans and flats surround the 

mountain on all sides except for the northeast. The climate is typical of the Californian 

deserts with hot, dry summers and cool winters with some moisture and strong and 
persistent winds. Temperatures range from 70 to 105 degrees fahrenheit in the summer 
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and 27 to 60 degrees fahrenheit in the winter. Average precipitation is approximately five 

inches per year with the majority of the rainfall occurring in the winter months from frontal 

storms. Winds are strong and persistent. 

The soil and biological resources are influenced by the desert climate and dry substrate 

conditions. Soils are generally rocky or pebbly loams on the slopes, and sandy loams on 

alluvial fans and flats. The vegetation consists of a creosote/burrobush type on the flats 

and alluvial fans below the mountain. Wildlife is fairly diverse, however populations are 

small and activity is seasonal. The mountain is characterized by rock outcrops and rocky 

soils with predominantly desert shrub-grass species that have been altered by frequent 

burning, and by recreation and mine related disturbances. The human disturbance on the 
mountain stems from historic mining activities, previous and recent mineral exploration, 

and past and recent bums. The two activities most influencing biological and soil 

resources are the previous mining and recent exploration, as well as the repeated fires 

highly altering the vegetation. 

The soil types are related to rock types and substrates influenced by the topography on 

and around Soledad Mountain. Six soil series were identified and mapped. The soils have 

a wide range of textures depending on the parent material and degree of weathering . 
Soils derived from rock altered by hydrothermal activity have increased clay content. 
Textures range from clay loam to fine sand, with a large amount of coarse fragments. 

Although the volcanic rock is acidic, it weathers to basic with soils pH ranging from 7.2 to 

8.7, and has no acid generating potential. The organic matter content of the soils is very 

low and variable, and the nutrient status is also low. The soils' physical characteristics and 

nutrient content are poor as a growth medium for native vegetation. The general lack of 

soil development and suitable surface horizons are major limitations for soil salvage and 

potential for use in reclamation. 

Our recent revegetation testing for reclamation in the deserts of southern California has 

shown the salvaged desert soils are not a better growth medium than recontoured 

overburden piles or spent leach heaps. Surface soil on the project site in alluvial areas 

and residual accumulations on lower slopes and fans contain seed reserves that can be 

salvaged and stored as a seedbank. Soil will be collected only as a source of seed. 

Vegetation on and around Soledad Mountain is a desert shrub-scrub type adapted to a 

climate of low, unpredictable precipitation and hot, but variable, temperatures. The 
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dominant vegetation type on the lower alluvial fans and flats is a creosote bush shrub- • 
scrub with widely scattered Joshua trees. The vegetation on the mountain slopes is a 

mixed shrub/grass type dominated by species adapted to rocky substrates and cooler 
conditions. Vegetation cover averaged 23% in 1990, and increased to 80% in 1995. 

Overall, the vegetation is fairly diverse and productive, however the repeated disturbances 

and burns have locally reduced plant cover, species diversity, and increased annual 

grasses and weeds. No threatened or endangered species were observed or expected. 

General populations of wildlife appear to be low at the Soledad project site, possibly due 

to the alteration of habitats by historical urbanization, mining, recreational activities and 

fires. The wildlife species present are typical for desert habitats with small mammals, 
reptiles, birds and their predators being the dominant components. There are no 

herbivores such as deer or bighorn sheep on Soledad Mountain. Two animals of possible 

concern were identified from the threatened and endangered species lists for federal and 

California agencies: desert tortoise ( Gopherus agassizil) and the Mohave ground squirrel 

( Spermophilus mohavensis). One species was identified from the California Species of 

Special Concern: Townsend's big-eared bat ( Corynorhinus townsendi1). Specific surveys 

conducted for each species failed to detect any of these animals present on the site. No 
significant impacts to these species is anticipated due to the Soledad Mountain Project. 
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1.0 INTRODUCTION 
The Soledad Mountain Project site is a proposed gold mining operation near Mojave, Cali

fornia. We originally inventoried the soil and biological resources on the site during the 

winter and spring seasons of 1989/90 during four field trips, and again in spring 1995. 
Since that earlier comprehensive study, the proposed mining operations have been 

revised, necessitating that we update the earlier report. The principal revisions in the plan 

of operations include the elimination of the mill, as well as changes in the locations of the 

heap leach pads and the overburden piles. The open pit mines on the north and west side 
of Soledad Mountain have increased in size. The operation will now disturb approximately 

one thousand acres. The present study area encompasses approximately 3,000 acres as 

shown in Figure 1-1. 

This report presents the results of our inventories as a baseline study. In this report we 

evaluate the biological resources of Soledad Mountain as information for permits, 

applications, and to determine impacts and mitigations measures. In addition, this 

information will be used for future reclamation planning. In our 1989 to 1990 study, we 
inventoried the site during the growing seasons and provided a comprehensive evaluation 

of the resources currently on the site. During these earlier winter season 1989/90 studies, 

this portion of the Mojave Desert in California had low and unevenly distributed rainfall, 

however most areas on the site received sufficient rainfall to support some plant growth 

and animal activity. The intervening years have had excellent moisture and the 

winter/spring of 1995 was cool with abundant moisture. This resulted in excellent growth 

of shrubs and perennial and annual herbaceous plants . 
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• 2.0 SITE CHARACTERISTICS 
The Soledad Mountain Project is located on Soledad Mountain approximately five miles 
southwest of the town of Mojave in Kem County, California, and 70 miles northeast of Los 

Angeles on the western edge of the Mojave Desert. Soledad Mountain is an isolated 
circular volcanic peak about three miles in diameter, rising out of the alluvial flats in 
northwestern Antelope Valley near the Tehachapi Mountains. See Figures 2-1 and 2-2 for 
general views of the mountain. Elevations on the mountain range from 2,800 feet at the 
base to 4, 190 feet at the highest peak. The slopes are steep with rock outcrops and 
residual weathered rock and soil below the outcrops. Alluvial fans and flats surround the 
mountain on all sides except for the northeast. 

The climate is typical of the Californian deserts with hot, dry summers and cool winters 
with some moisture. This portion of the western Mojave Desert, just east of Tehachapi 

Pass, is noted for strong and persistent winds. Temperatures range from 70 to 105 
degrees fahrenheit in the summer and 27 to 60 degrees fahrenheit in the winter. Average 
precipitation is approximately five inches per year with the majority of the rainfall occurring 
in the winter months from frontal storms. With increasing elevations on Soledad Mountain, 

the temperatures are cooler, there is some increase in rainfall, and snow is more frequent. 

• The soil and biological resources are influenced by the desert climate and dry substrate 
conditions. Soils are generally rocky or pebbly loams on the slopes, and sandy loams on 

alluvial fans and flats. The vegetation consists of a creosote/burrobush type on the flats 

and alluvial fans below the mountain. Vegetation on the mountain includes more grass 

and varied shrubs, and is highly modified by recent and recurrent fires. Wildlife is fairly 
diverse, however populations are small and activity is seasonal. The mountain is 
characterized by rock outcrops and rocky soils with predominantly desert shrub-grass 

species that have been altered by frequent burning and recreation and mine related 

disturbances. 

• 

The human disturbance on the mountain stems from historic mining activities, previous and 

recent mineral exploration, and past and recent burns. In addition, the area is used for 

recreational vehicle activities and firearm target practice. The two activities most 
influencing biological and soil resources are the previous mining and recent exploration, 

as well as the repeated fires highly altering the vegetation . 
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Figure 2 -1 View from the northwest of Soledad Mountain , May 1990 

• 

Figure 2-2 View from the northeast of Soledad Mountain , May 1990 
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3.0 SOILS 

We originally inventoried the on-site soils in 1990 to determine the soil types and 
characteristics and also the suitability and amounts for use as substrate material during 
reclamation. The soils were again reviewed during the April 1995 field visit for additional 
information on several soil profiles for depth and suitability for reclamation. With this 

information, we provide a baseline of the general location of the soil types, and also 
assess the physical and chemical characteristics for reclamation and revegetation. 

The soils on and around Soledad Mountain have been mapped by the US Soil 
Conservation Service (SCS, 1981.) See Figure 3-1 for a general soil map of the study 

area. Our activities during the 1990 soil surveys included verification of soil types, 
checking profile descriptions, collecting soil samples, and determining present soil 
conditions and resources. We validated this information during the recent field trip in May 
1995. Soils and topographic surfaces in this area are relatively stable and do not change 

significantly over short time periods. 

3.1 General Description of Soil Resources 
Soledad Mountain formed as a result of volcanic activity and the parent material and soils 
are, therefore, of volcanic origin. The principal rock substrates consist of three types: 1) 
two kinds of ryolites (flow and intruded), 2) pyroclastic debris, tuffs and breccias, and 3) 

quartz alunites and latites. These are acidic volcanic rocks having zones altered by 
hydrothermal activity. The altered zones may contain clays, quartz, and secondary 
mineralization. The soils formed from these substrates vary from weathered rock outcrop 

to deeper draughty soil with a clay loam to sandy loam texture. Soils are skeletal, and soil 

development has been slow and profile development is incomplete or lacking. The soil 
surfaces are fairly stable and, in some places, are old and weathered. Soil formation is 

lacking due to the arid climate. The residual soils on the mountain proper differ from the 

alluvial soils on the lower fans and flats in that soil textures become increasingly finer out 
onto the adjacent alluvial flats. 

Although the slopes on the mountain are steep, very little evidence exists of slope or soil 

instability in the form of slides, soil creep, or solifluction lobes. The logic for this is not 

completely understood at present, but is most likely related to the weathering of the soils 
producing a clay content that binds soil and rock particles into a stable mass. In this dry 

climate, the soil does not become saturated enough to move on the bedrock which is rough 

and without bedding planes . 
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gravelly sandy loam; cobbly, coarse fragments 40-50%; bedrock at a depth of 12 inches . 

These soils cannot be stripped for reclamation from the potential mine pits. Salvage is 

severely limited due to lack of equipment access on steep slopes, and there are inherent 
limitations of these soils for reclamation. 

3.3 Sampling Procedures 

We sampled soils in 1990 to identify soil types, general availability, and characteristics of 

potential soil materials for salvage. We collected 22 soil samples of approximately one 

half liter each in cloth bags. The samples were collected at two separate depths in ten 

locations and included samples from old tailings piles. See Table 3-3 for locations. The 

soils were analyzed in our office and in an analytical laboratory for physical and chemical 

properties important for plant growth and reclamation. These properties included texture, 
pH, organic matter and available nutrients. 

3.4 Results of Lab Analysis 

The lab analysis results are summarized in Tables 3-4 through 3-5. The soils have a wide 

range of textures depending on the parent material and degree of weathering. Soils 

derived from rock altered by hydrothermal activity have increased clay content. Textures 

range from clay loam to loamy sand. Although the volcanic rock is acidic, it weathers to 

basic with soils pH ranging from 7 .2 to 8. 7. The one exception is the sample of vuggy clay 

which is very acidic at a pH of 4.4. The Cation Exchange Capacity (CEC) is medium to 
high with a high salt content. This is typical and within the range of desert soils. The 

organic matter content of the soils is very low and variable. This is also typical of desert 

soils. The nutrient status is mostly low in nitrogen (N), phosphorus (P) and potassium (K). 

Three samples (GQSS5, GQSS9, GQSS19) had higher NPK values. These samples were 

located at or near the surface and, therefore, showed a higher organic matter content. 

One sample from old tailings had an extremely high value for nitrogen, possibly from 

residual explosives. Lime content was 0% in all sampled soils. Salinity was very low 

except in one of the tailings samples. 

We do not recommend amendments for the alluvial soils based on our revegetation testing 

using native species. The native plant species are adapted to growing in soils with low 

organic matter and nutrient status. Fertilization has promoted weed growth which 

competes with the native species . 
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Table 3-3 Soil Sample Locations and Classification, Soledad Project 

Sample Date Depth SCS Soil • # Collected finches) Classification Soil Texture Location Related to Mountain 

GQSS1 11/10/89 0-3 Arizo sandvloam NW side: on alluvial fans 

GQSS2 11/10/89 9-12 Arizo sandvloam NW side; on alluvial fans 

GQSS3 11/10/89 0-6 Tailing mine tailings N side; tailinas below mill 

GQSS4 11/10/89 0-4 Tailing mine tailings N side: tailings by entrance rd 

GQSS5 11/10/89 0-3 Torriorthent gravelly loam N side: lower slooe 

GQSS6 11/10/89 12-18 T orriorthent gravelly-sandv loam N side, lower slope 

GQSS7 11/10/89 12-15 Torriorthent gravelly-clay loam N side, mid slope 

GQSS8 11/10/89 72-100 Torriorthent vuaavclay N side, mid slope 

GQSS9 11/10/89 1-3 Torriorthent loam N side, mid to uooer sloDA 

GQSS10 11/10/89 15-18 Torriorthent loam N side, mid to uooer slooe 

GQSS11 11/10/89 0-3 Rosamond gravelly-sandy loam W side; flats (-1000' W of mtn) 

GQSS12 11/10/89 9-12 Rosamond sandy loam W side; flats (-1000' W of mtn) 

GQSS13 5/6/90 0-3 Cajon gravelly-loamy sand W side; on alluvial fans 

GQSS14 5/6/90 12-15 Cajon gravelly-loamy sand W side; on alluvial fans 

GQSS15 5/6/90 0-3 Garlock loamy sand W side; flats (-2000' W of mtn\ 

GQSS16 5/6/90 12-15 Garlock loamy sand W side; flats (-2000' W of mtn \ 

GQSS17 5/9/90 0-3 Cajon loamy sand SW side; west ofTrocico rd. • GQSS18 5/9/90 12-15 Cajon loamy sand SW side; west ofTrocico rd. 

GQSS19 5/9/90 1-4 T orriorthent loam S side; uooer slope 

GQSS20 5/9/90 18-24 Torriorthent gravelly-clay loam S side; uooer slope 

GQSS21 5/10/90 0-3 Torriorthent loamy sand E side; toe slope 

GQSS22 5/10/90 6-8 T orriorthent gravelly-sandy loam E side; toe slope 
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• Table3-4 Soil Sample Results, Soledad Mountain Project, November 1989 and Ma" 1990 

Cation Exchange Capacity 
Samole# Soil Texture pH 111,.,,,11 nn,., Oroanic Material(%) 

GQSS1 Sandy Loam 7.6 10.4 1.2 

GQSS2 Sandy Loam 7.9 8.8 0.4 

GQSS3 Silty Loam 7.5 13.6 0.8 

GQSS4 Loam 8.7 11.4 0.2 

GQSS5 Loam 7.6 20.6 4.8 

GQSS6 SandvLoam 7.2 9.0 0.5 

GQSS7 Clay Loam 7.7 16.6 0.3 

GQSS8 Clay Loam 4.4 16.4 0.2 

GQSS9 Loam 7.6 15.6 2.3 

GQSS10 Loam 7.5 12.0 0.5 

GQSS11 Sandy Loam 8.1 9.0 0.5 

GQSS12 Sandy Loam 8.2 8.8 0.4 

GQSS13 Loamy Sand 7.7 7.0 1.0 

GQSS14 Loamy Sand 8.2 6.0 0.5 

GQSS15 Loamy Sand 8.0 5.8 0.4 

• GQSS16 LoamvSand 8.2 5.6 0.3 

GQSS17 LoamvSand 8.1 6.2 0.6 

GQSS18 Loamy Sand 8.3 5.8 0.4 

GQSS19 Loam 8.1 15.0 2.0 

GQSS20 Clay Loam 8.3 16.6 0.3 

GQSS21 Loamy Sand 8.0 7.6 1.3 

GQSS22 Loamy Sand 8.0 6.6 0.8 
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Table 3-5 Available Nutrients in Soil Samples, Soledad Mountain Project, November 1989 and May 
1990 • 

Sample Available Nutrients loom) 

Number NO~ p K Ca MQ Zn Fe 

GQSS1 14 19 330 1200 110 3.4 54.5 

GQSS2 8 8 172 900 75 0.6 55.0 

GQSS3 2332 4 662 3700 51 8.3 57.3 

GQSS4 26 8 130 1800 49 8.9 11.0 

GQSS5 52 144 360 3000 180 4.6 66.9 

GQSS6 26 25 443 800 254 0.4 52.2 

GQSS7 7 11 334 1100 256 1.6 63.3 

GQSS8 31 4 111 1200 325 1.5 45.6 

GQSS9 22 19 450 1700 275 2.6 11.9 

GQSS10 8 10 190 1300 462 0.5 63.1 

GQSS11 8 13 240 1500 133 0.6 16.2 

GQSS12 6 7 115 1500 145 0.4 5.8 

GQSS13 9 17 143 600 43 1.0 5.9 

GQSS14 8 10 120 600 50 1.1 3.2 

GQSS15 6 10 124 800 40 1.0 7.5 • GQSS16 4 10 140 1000 104 0.6 12.1 

GQSS17 8 14 175 1100 57 0.6 3.6 

GQSS18 7 25 99 1900 211 0.8 14.2. 

GQSS19 24 31 669 1500 296 2.8 8.9 

GQSS20 11 18 307 1800 298 0.6 9.8 

GQSS21 10 21 323 1500 112 3.1 49.3 

GQSS22 13 12 408 1500 268 0.7 31.8 
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3.5 Soil Suitability and Availability for Reclamation 
There are several competing uses for the salvageable soils in the area to be disturbed 

during mining. These uses are: 1) as a plant growth medium or seed source in 

reclamation, 2) as plating for erosion control, and 3) as foundation material for construction 
of planned facilities. For our report, we evaluated soils use as a resource in reclamation 
and revegetation. 

The soils' physical characteristics and nutrient content are poor as a growth medium given 

that they are salvaged from areas with little soil development. There is little soil material 

differentiation between horizons. The general lack of soil development and suitable 

surface horizons, poor soil texture, and large amount of coarse fragments are major 
limitations for soil salvage and potential for use in reclamation. The upper slopes have 

some development of soil because of higher moisture content and cooler temperatures, 

but are limited by equipment access and small extent. If frequent bums did not occur, then 

the mountain soils would, most likely, be more productive. These soils are residual and, 

in the past, had a higher vegetation cover and productivity prior to disturbance from mining 

and other disruptive activities (fire and vandalism.) As discussed in the map unit descrip

tions, soils developed on slopes and alluvial fans on the study area have physical 

limitations for salvage. These limitations include steep topography, rock outcrops and 

boulders on the mountain, and shallow soils with large amounts of coarse fragments in the 

surface and subsurface soils. Salvage of these soils is not possible given the conditions 

on the site. The major limitation to soil salvage at the mountain base is the large coarse 

rock fragment content which varies depending on topographic location and slope, the lack 

of organic matter except on the surface, and low nutrient status. 

The physical and chemical characteristics of the soil itself (such as texture, pH, soluble 

salts and nutrients) permit growth of native plant species. The soils located at or near the 

surface had a better nutrient status with higher NPK values and some residual organic 

matter. The surface soils contain abundant seed, and revegetation tests have shown good 

germination and growth from seeds in salvaged surface soils. 

Our recent revegetation testing for reclamation in the deserts of southern California has 

shown the salvaged soils are not a better growth medium than recontoured overburden 

piles or spent leach heaps. These testing results suggest that large scale stripping and 

stockpiling of soils is not necessary for successful revegetation during reclamation. Soils 

near the more moderately sloped areas around the base of the mountain potentially could 

15 



be salvaged at the surface to a depth of about 0.5 feet as a source of seed~ This 
stockpiles soil would act as a seedbank for distribution on surfaces to be reclaimed. For 
use in reclamation, we do not recommend fertilizer be used since our recent tests of 
reclamation to native species have been successful with no amendments. 

The locations and amounts of soil materials of this 0.5 feet that can be salvaged can be 
determined once final mining configuration and design details of facilities are determined. 
The amounts will be calculated during the reclamation planning, and presented in the 
reclamation plan. The balance of salvaged soil materials can be calculated, and the 
storage or distribution can be determined and become part of the reclamation planning. 
Experience has shown that an initial field determination of soil salvage and suitability at 
the time of construction may be necessary. 
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4.0 VEGETATION 
We surveyed vegetation in the study area for general vegetative types, species present 

(floristics), and the conditions of the vegetation in 1990 and again in 1995. We sampled 

the vegetation for the dominant species, general canopy cover by species, densities of 

perennial species, and diversity. Our sampling in 1995 followed a record period of high 

moisture resulting in vigorous plant growth and productivity. 

4.1 General Observations 
The vegetation on and around Soledad Mountain is a desert shrub-scrub type adapted to 

a climate of low, unpredictable precipitation and hot, but variable, temperatures. The 

adaptations of the native species to the climate include a quick response to rainfall and 

extended dormancy periods. The dominant vegetation type on the lower alluvial fans and 

flats is a creosote bush shrub-scrub with widely scattered Joshua trees. The vegetation 
on the mountain slopes is a mixed shrub/grass type dominated by species adapted to 

rocky substrates and cooler conditions. These species are common in desert mountain 

ranges and have affinities to the Great Basin deserts to the north. 

Plant communities on portions of Soledad Mountain are extensively disturbed by previous 

mining activities and mineral exploration. In addition, nearly all the lower slopes, sides, 

and top of the mountain have been altered by frequent burns which change and reduce 

the shrub cover and increase annual grasses and weeds. Lower plant productivity is the 

result. There are a few areas of undisturbed vegetation on the higher ridges among rock 

outcrop where burns have not occurred. Sheep have recently grazed in the lower moun

tain slopes and in the protected valleys and canyons. This grazing was heavy in places 

in 1990, and had caused a reduction in plant cover. 

4.2 Survey Methodology 
We surveyed the project site during 1990 for general vegetation types and dominant 

species using topographic maps and aerial photographs in combination with walking the 

area for ground truth. We recorded plant species and collected several for identification 

and verification in a herbarium. We mapped the vegetation types and determined which 

areas to sample . 
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We sampled vegetation for species composition and canopy coverage using one of two 

methods. The first method employed a visual estimate of an area by recording species 
and assigning a cover value. We used this qualitative method on steep mountain slopes 
and in small or isolated areas when a long transect was not possible. The second method 

utilized coupled linear quadrats (50'x10') in a transect. Each plant rooted in the quadrat 

was recorded as to species and size. We recorded 1 O quadrats in a line. This method 

was used on lower alluvial fans and flats and provided quantitative data on large plant 
stands. We employed identical methods during 1995 to measure plant cover, density, and 

diversity. 

We made observations on the extent and types of disturbance to the vegetation, as well 

as the plant species type that had colonized recent and older bare ground. Response of 

the vegetation to other climatic and edaphic factors were observed and recorded to aid in 

understanding the relationship of vegetation type and productivity to topography and 

weather for reclamation planning. 

4.3 Results of the Vegetation Surveys 
We present the results of the qualitative vegetation surveys here for the vegetation types 

and distribution (mapping) and dominant species present. The quantitative surveys 

provided information on plant species present, cover, and shrub density and diversity. 

4.3.1 Major Plant Species 
The Soledad Mountain project site contains plant species (floristics) typical for the western 

Mojave Desert in Antelope Valley. The plant species are hardy desert shrubs and sub

shrubs which grow year-round when moisture is available. Fall-germinating, annual 

species that grow throughout the mild winter and spring seasons are present. Some shrubs 

(such as joint-fir, spiny hop-sage, and shadscale) grow only at higher altitudes this far 

south. They are more widely distributed in the Great Basin area to the northeast. :_We 

believe this is a result of the cooler temperatures, higher altitude, and the steep slopes at 

Soledad Mountain compared to the lower regions of the Mojave Desert region. Cactus, 

trees, and tall shrubs are not present on-site with the exception of the Joshua tree and 

beaver-tail and golden cholla cactus. There is a lack of well-defined drainages or washes, 

and the type of vegetation characteristic of these washes. A juniper zone is not present 
due to the volcanic substrate and the unfavorable dry, warm climate. 
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The major plant species are listed in Appendix A, Table A-1. We generated this list from 
observations of plant species on the site, plants collected and identified using floristics 

manuals {Munz and Keck, 1968; and Jepsen, 1993), and additional plant species verified 
in a herbarium {Weber, 1990 and 1995, University of Colorado Herbarium.) Many of the 

plant species do not have common or vernacular names, so the plants were given common 

names based on a translation of the scientific name. The majority of the species were 

named according the most recent California flora {Jepsen, 1993). 

There were no threatened or endangered plant species expected or observed on the 
project site. There were also no unique or different vegetation or habitat types on the site. 

4.3.2 Vegetation Types and Distribution 

We mapped the vegetation types according to the two dominant types: shrub scrub and 
mixed shrub/grass. Zones of vegetation on and below the mountain are naturally divided 

by topography. Figure 4-1 is a map of the vegetation types. Figures 4-2 to 4-5 are 

contrasting photographs of the same areas from 1990 and 1995 of the shrub vegetation 
on the lower alluvial fans around the north side of the mountain. The lower slopes on 

alluvial fans and flats contain a desert shrub/scrub dominated by the Larrea tridentata 
{creosote bush) and a secondary cover of Ambrosia dumosa (burrobush), Xylorhiza 
tortifolia {mojave-aster), Acamptopappus sphaerocephalus (goldenhead), and Ephedra 
nevadensis Ooint-fir). Plant zonation at the base of the mountain is dominated by 
Ambrosia dumosa (burrobush) and taller growths of Larrea tridentata (creosote bush). 

There is less plant variety at the base of the mountain, most likely due to a less diverse 

topography and the greater disturbance discussed in Section 2. 0. 

The vegetation on the mid- and upper-slopes of the mountain consists of a mixed 
shrub/grass community including Grayia spinosa (spiny hopsage), Krascheninnikovia 
lanata (winterfat), Eriogonum sp. {buckwheat), and Atriplex polycarpa (cattle spinach) 

common in the Great Basin. Much of the land surface is covered by rock outcrops and 
rock slides. Some plant species are found more commonly among the rocks than in the 

soils. Overall, the vegetation is fairly diverse and productive, however the repeated 

disturbances and burns have reduced the plant cover and species diversity . 
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During 1995, we again surveyed soils in two areas on the lower mountain alluvial fans 

where the heap leach area is planned. These deeper alluvial soils consist of partially 

sorted sands and silts with varying amounts, up to 75%, of coarse rock fragments. These 
soils were evaluated for stripping and use in reclamation. The following section discusses 

the soil types and mapping in relation to topography and substrate type. 

3.2 Soil Types 
The soil types are related to rock types and substrates influenced by the topography on 

and around Soledad Mountain. The taxonomic classification of the soils on the project site 

are given in Table 3-1, and are based on the soil survey of southeastern Kem County 

(SCS 1981 ). A description of the soil series are given in Table 3-2, and are based on the 

general descriptions of the SCS, and also on field observations during the present 
surveys. 

Descriptions of profiles and soil development for typical soils in place are given below. 

The local soil types generally match the descriptions of the SCS soil classification series 
soil types. The information includes physical factors such as structure, consistency, 

depths, percentage rock, erosion potential, and permeability . 

Arizo 

The Arizo soil is generally located on the alluvial toe slopes and fans around the base of 

the mountain at 2 to 10% slopes. The soil is a sandy loam with 40% gravel and small 

stones to 50% stones and cobbles with depth (see Figure 3-2.) It has no structure and is 

loose and friable with good permeability and high wind erosion potential. Portions of the 

leach heap are planned on these soils. A soil pit dug to 36 inches showed the following: 

alluvial sloping (4-5°) to the north, no profile development (not even A horizon); sandy clay 

loam to sandy loam; cobbles increase with depth, 40% cobbles at 30 inches of depth, and 

65% coarse materials at greater than 30 inches. Soil salvage is limited by coarse 

fragments, and soil suitability is low due to poor nutrient status and texture . 
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Table 3-1 SCS Taxonomic Classification of Soil Series, Soledad Mountain Project • Series Name Classification 

Arizo Sandy-skeletal, mixed, thermic Typic T orriorthents 

Cajon Mixed, thermic Typic Torripsamments 

Garlock Fine-loamy, mixed, thermic Typic Haplargids 

Rosamond Fine-loamy, mixed, (calcareous), thermic Typic Torrifluvents 

T orriorthents Undifferentiated 

Rock Outcrop Unclassified 

Other 

Mined rock Variable texture, size and weathering 

Mill tailings Fine textured, uniform 

Table 3-2 SCS Soil Series Descriptions on Soledad Project 

I Series Name I Description I • 
Arizo Deep, sandy loam soils on alluvial toe slopes and fans around the base of the mountain, 2 to 

10% slopes. 

Cajon Deep, sandy to loamy sand, O to 5% slope, on alluvial fans and plains out from the base of 
the mountain. 

Garlock Very deep, loamy sand to sandy loam, well drained, gently sloping and gently rolling soil on 
alluvial fans and terraces, 2 to 9% slopes. 

Rosamond Very deep, sandy loam to clay loam, well drained, nearly level on alluvial plains, 0 to 2% 
slopes. 

T orriorthents Weathered rock outcrop and shallow to deep residual soils from host rocks on the mountain; 
mostly skeletal soils with light brown clay to sandy loam texture, 60 to 70% rock and cobbles, 
irregular boundary to C horizon (bedrock or residual weathered rock) 

Rock Outcrop Occurs on all aspects on the mountain as crags, cliffs and along ridges and peaks 

Mined rock Piles of various sizes and materials from mining 

Mill tailings Rhyolite tailings and mined rock; some has been sold as construction material 
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The Cajon soils are located to the west and south on alluvial fans and plains out from the 

base of the mountain. Slopes are from 2 to 15%. The soil consists of a loose friable, 
gravelly loam to loamy sand, with numerous surface fine roots. The soil color is light 

brown to brown. Gravel content is 15% and reduces with depth. Permeability is rapid and 

wind erosion potential is very high. Portions of the western heap leach site may be 

developed on these soils. A soil pit showed the following: alluvial fan with slopes to 15%; 
no profile development; gravelly loamy sand to loamy sand, friable; coarse fragments, 

cobbles to 15 inches at 60%, no structure, no development, erodible by wind; severe 
limitations for salvage due to coarse fragments on portions of the alluvial fan. 

Garlock 

The Garlock soils are very deep, loamy sand located on the alluvial flat lands surrounding 
Soledad Mountain to the north and northwest. A lag gravel surface can exist on these 

loose, friable, brown soils. The O to 1 % sloped soils have a 5% gravel content near 
surface, and a dense, slightly blocky structure and increased clay content with depth. 
Permeability is moderately slow. Water erosion hazard is slight or moderate. Wind 
erosion potential is high. Soils in this unit will not be disturbed by the present mining . 
Limitations for reclamation use are an increased clay and mineral content out onto the flats 
and the low nutrient status. 

Rosamond 

The Rosamond soils are located on the flats to the west of the mountain. The sandy loam 

to gravelly sandy loam soil has 10% gravel and stones, is slightly blocky, reddish to light 

brown, and contains very low to no organics. These alluvial soils are on 0 to 2% slopes, 

permeability is moderately slow, and erosion potential is high. Soil in this unit will not be 

disturbed during present mining, with limitations on use due to erodability and high gravel 
and lime content. 

Torriorthents 

Although not of any one soil classification series, the torriorthents consist of weathered 
rock outcrop and shallow to deep, residual soils from host rocks on the mountain. The 
soils range from a clay loam to a cobbly, loamy sand with up to 60 to 70% rock and 

cobbles on slopes of 50 to 75% (see Figure 3-3.) Permeability ranges from moderately 

slow to moderately rapid with a moderate erosion potential. A 1995 soil pit on slopes at 
8-10% showed the following: alluvial soil washed in from upslope; no profile development; 
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Figure 3-2 Surface of an Ariza Soil on the northwest slope of Soledad Mountain, May 1 990 

(note rock and gravel) 

Figure 3-3 Torriorthents soil on the slopes of 

Soledad Mountain, May 1995 (note large rock 

fragments) 
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Figure 4-2 Creosote vegetation on alluvial fan on the lower western slopes of Soledad Mountain, May 

1990 (contrast with photo in Figure 4-3) 

Figure 4-3 Creosote vegetation on the lower western slopes of Soledad Mountain, May 1995 (note 

excellent growth of vegetation) 
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Figure 4-4 Vegetation on the northern slopes of Soledad Mountain, April, 1990 

Figure 4-5 Vegetation on north slope of Soledad Mountain, May 1995 (note gray shed, and compare 

with photo in Figure 4-4) 
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4.3.3 Vegetation Cover, Density and Diversity 
The results of our stand survey for composition and cover completed in 1990 are given in 
Table 4-1 for the estimation plots in the mixed shrub/grass community, and Table 4-2 for 
the linear transects in the creosote bush shrub-scrub. Common names of plant species 
are given in Table A-2 in the Appendix A. Vegetative cover was sparse with small shrubs, 
a few clumps of grasses and scatterings of forbs during the winter season in 1990. Cover 
in 1995 was greater due to increased moisture and improved growing conditions (see 
Table 4-3 through 4-5 for comparisons.) In 1990, the total canopy cover of the shrub-scrub 
on the alluvial fans and flats ranged from 20 to 26% and averaged 23% for the 4 linear 
transects. Individual plots within the surveyed plots varied from 9 to 35%. The vegetation 
is fairly uniform with a dominant cover of Larrea tridentata (creosote bush), and a 
secondary cover of Ambrosia dumosa (burrobush) and Acamptopappus sphaerocephalus 
(goldenhead). Few other species have more than 1 to 3% percent cover except for 
Xy/orhiza tortifolia (mojave aster) in a few plots. 

We compare the results of the two transects surveyed in 1995 in Tables 4-4 and 4-5. The 
primary difference is the large increase in plant cover from averaging 23% in 1990 to 
approximately 80% in 1995. The annual grasses and forbs had the greatest increase in 
percent ground cover and the shrubs were also larger due to the recent rains. 

In 1990, the mixed shrub community on the mountain slopes consisted mainly of annual 
grasses with a cover value of 10% due to fire. In areas protected from fire, the shrubs 
Atriplex confertifolia (cattle spinach) and Tetradymia axillaris (horsebrush) dominated with 
a cover value of 49%. In 1995 in the same area, we estimated total cover values at 
approximately 80%. The vegetation is extremely variable. Additional dominant species 
include Grayia spinosa (spiny hopsage), Ephedra nevadensis Uoint fir), several species 
of perennial Eriogonum (buckwheats), and grasses such as Achnatherum sp. 
(needlegrass), Poa secunda (bluegrass), and E/ymus e/ymoides (squirreltail). The 
extreme differences in cover between 1990 and 1995 demonstrates the highly variable 
nature of the vegetation depending on exposure, weather, and soil moisture conditions 
(see Tables 4-1 and 4-3.) 

In 1995, we conducted plant surveys using linear transects on the potential heap leach 
areas. These areas are located on the northern and western alluvial lower slopes of the 
mountain. Results of these surveys are presented in Tables 4-4 and 4-5. Our results 
indicate that this was an excellent year for plant growth (averaging about 80% cover). 
Shrub densities in 1995 averaged 3700 and 4300 plants per hectare (1480 to 1720 per 
acre.) Perennial densities were not determined in 1990, however we assume that the 
densities were lower due to the prolonged drought. Perennial densities of vegetation 
change slowly. Plant species diversity (average number of species per plot) in 1995 were 
fairly uniform at 13.6 and 14.0 plant species recorded per 20 square meter plot with a 
range from 11 to 17. These values for density and diversity are average for desert 
vegetation and do not indicate unusual conditions . 
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Table 4-1 Upland Perennial Plant Species and Percent Ground Cover in Non-
dimensional Vegetation Surveys, Soledad Mountain Project, 1990 • 

Plot Number 
Plant Species 

1 2 3 4 5 6 7 8 9 10 11 

Shrubs 

Atriplex polycarpa 30 + 10 

Chrysothamnus + 2 
nauseosus 

Ephedra nevadensis 8 2 2 6 4 4 2 4 2 

Ericameria cooperi + + 10 

Ericameria laricifolia + 1 3 

Eriogonum fasciculatum 4 2 5 % 3 6 6 

Grayia spinosa + + 3 2 8 15 3 15 2 

Gutierrezia sarothrae + 1 2 1 1 

Krascheninnikovia 1 1 
lanata • 
Larrea tridentata 2 

Lycium andersonii + 3 1 

Lycium cooperi + 1 

Tetradymia axillaris + 

Tetradymia glabrata 1 8 

Grasses 

Achnatherum 10 3 4 
speciosum 

misc. perennial grasses 6 4 5 2 4 3 

annual grasses 4 2 10 + 3 1 + 2 

Herbs 

Amsinckia tessellata + 
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• Table 4-1 Upland Perennial Plant Species and Percent Ground Cover in Non-
dimensional Vegetation Surveys, Soledad Mountain Project, 1990 

Plot Number 
Plant Species 

1 2 3 4 5 6 7 8 9 10 11 

Eriogonum baileyi + + 

Eriophyllum wallacei + 

Erodium circutarium + 

Mirabilis multiflora % + + 

Phacelia glandulifera + 

Stephanomeria spinosa 1 1 2 + + 1 + 

annual herbs 3 1 3 4 + + + + + 

total vegetation 25 10 36 17 11 49 27 41 19 34 32 

rock 60 85 45 50 60 50 65 

bare 20 28 9 9 29 3 

• 

• 25 



Table 4-2 Percent Cover of Perennial Vegetation In Linear Plots, Soledad Mountain 
Project, November 1989 and May 1990 • 

Percent Cover of Perennial Vegetation by Plot 
Plant Species 

1 2 3 4 5 6 7 8 9 10 

SURVEY 1 

Larrea tridentata 14 11 22 1 18 12 10 15 28 2 

Ambrosia dumosa 4 3 1 4 2 3 3 1 0.2 0.3 

Xy/orhiza tortifolia 1 0.4 1 1 1 1 1 0.3 0.3 0.4 

Achnatherum speciosum 0.2 0.4 0.04 1 0.04 0 0.2 0 0 0 

Gravia soinosa 0 1 2 0 0 0 1 1 0.2 2 

Eohedra nevadensis 0 0 1 5 0 0 0 0 0 0 

Chrysothamnus nauseosus 0 0 0 1 1 0 0 0 0 0 

Krascheninnikovia lanata 0 0 0 0 0 1 0 0 0 0 

Yucca brevifolia 0 0 0 0 0 0 0 0 0 0 

Average 20 15 26 14 22 17 17 18 39 4 

SURVEY2 

Larrea tridentata 0 22 0 9 19 8 11 1 17 21 

Ambrosia dumosa 0 0 0.2 0 0.2 0.04 1 0.2 0.3 0.2 • 
Achnatherum soeciosum 0 0 0 0 0.04 0.2 0 0.2 0.04 0 

Grayia spinosa 0 0 0 0 0.3 0.2 0.3 1 0 0 

Ephedra nevadensis 0 0 0 2 0 3 0 0 0 0 

Krascheninnikovia lanata 0 0 0 0.4 0 0 0 0 0 0 

Acamptopappus 
sphaerocephalus 5 3 3 5 2 4 4 3 2 2 

Eriogonum fasciculatum 0.2 0 0 0 1 2 0.3 1 0 0.04 

Tetradymia axillaris 1 0 0 0 0 0 0 0 0 0 

Lycium cooperi 0 1 0 0 0 0 0 0 0 0 

Lycium andersonii 0 0 0 0 0 0.2 0.4 0 0 0 

Average 7 26 3 16 3 17 18 7 20 23 

SURVEY3 

Larrea tridentata 14 18 0 4 17 0 9 4 36 16 

Ambrosia dumosa 4 2 8 0 2 2 1 4 2 6 

Xvlorhiza tortifolia 1 1 1 4 3 4 3 4 2 4 • 26 



• Table 4-2 Percent Cover of Perennial Vegetation In Linear Plots, Soledad Mountain 
Project, November 1989 and May 1990 

Plant Species 
Percent Cover of Perennial Vegetation by Plot 

1 2 3 4 5 6 7 8 9 10 

Achnatherum speciosum 0.3 0.08 0 1 0.3 1 0.04 0.04 0 0.04 

Gravia spinosa 0 0.4 0 0 0 0 0 0 0 0 

Eohedra nevadensis 0 0 0 0 0 0 0 0 3 0 

Krascheninnikovia lanata 0.2 0 0 0 0 0.04 0 0.04 0 0 

Yucca brevifolia 0 0 0 0 0 4 0 0 0 0 

Achnatherum hvmenoides 0 0 0.2 0 0 0 0 0 0 0 

Opuntia echinocarpa 0 0 0 0 0 0 0.2 0 0 0 

Average 20 22 9 10 23 11 14 13 42 26 

SURVEY 4 

Larrea tridentata 11 17 7 5 20 12 10 3 4 15 

Ambrosia dumosa 0 0.2 1 6 0.04 2 0 2 0 0 

Xylorhiza tortifolia 0 0.2 1 0.2 1 1 0.2 3 10 1 

• Achnatherum speciosum 0 0 0.3 0.04 0.2 0.4 0.1 1 2 1 

Eohedra nevadensis 13 1 3 1 1 3 5 2 5 5 

Krascheninnikovia lanata 0 0 0 0.2 0 0 0 0 2 0 

Yucca brevifolia 0 0 0 0 0 0 0 0 0 6 

Eriogonum fasciculatum 0 0 0 1 0 0 0.4 2 0 0 

Eriogonum heermannii 0 0 0 0 0 0 0.04 0 1 0 

Achnatherum hymenoides 0.2 0 0 0 0 0 0 0.2 0 1 

Gutierrezia microcephala 3 0 0.4 0.3 2 2 6 0 2 2 

A·v ~·-·-·- ?R 1R 1~ 14 ?~ ?O ?? 12 ?~ ~? 
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Table 4-3 Qualitative Plots Results, Soledad Mountain Project, June 1995 • Veg. Litter Rock Bare 

(1} LOWER SLOPES - Low Fans and Drainages 

burned & previously mined, partially naturally reclaimed, W of old facilities 

spotty shrubs: Laffea tridentata, Atriplex polycarpa, Tetradymia 80% 10% 5% 5% 
axil, Ericameria linearifolia; upto 20% perennial grasses 

(2) LOWER SLOPES - Burned Areas 

Bromus rupens, Ericameria linearifolia, Atriplex polycarpa, Stipa 82% 3% 10% 5% 
sp., perennial grasses, annual forbs 

(3) LOWER SLOPES - Steep Areas 

Bromus rupens, Tetradymia axil, Ericameria linearifolia, perennial 87% 5% 5% 3% 
grasses, annual forbs 

(4) MID SLOPES 

not burned recently on a W facing slope near glory holes 

Eriogonum fasciculatum, Bromus rupens, Grayia spinosa, Poa sp., 80% 3% 15% 2% • Atriplex polycarpa, Ephedra nevadensis, Sitanion sp., annual forbs 

(5) MID-UPPER SLOPES 

burned & grazed on the E side of mountain 

Bromus rupens, Eriogonum fasciculatum, Atriplex polycarpa, 75% 5% 15% 5% 
Ephedra nevadensis, Gutieffezia sarothrae, Poa sp., annual forb 

(6) UPPER SLOPES 

some burned stumps on N facing slope below peak near rock talus 

dominated by Ephedra nevadensis; Eriogonum fasciculatum, 80% 5% 10% 5% 
Eriogonum plumatella, Sitanion sp., Bromus rupens, Poa sp., 
Stephanomeria spinosa (on scree), annual forbs 

(7) ROCK OUTCROPS 

W facing mid slope 

Poa sp., Stipa sp., Ericameria laricifolia. 30% 5% 65% 0% 
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• Table 4-4 Plant Cover Percentages for Proposed Heap Leach Sites, Soledad Mountain, May 1995 

I Plot No. I Vegetation I Litter I Rock I Ba reground I 
Proposed West Side Heap Leach Area 

1-1 75 5 10 10 

1-2 86 5 4 5 

1-3 75 10 10 5 

1-4 80 5 10 5 

1-5 75 10 5 10 

1-6 83 10 3 4 

1-7 75 15 5 5 

1-8 78 10 8 4 

1-9 77 5 10 8 

1-10 75 10 5 10 

Average 78 8 7 7 

Proposed North Side Heap Leach Area 

• 2-1 75 5 10 10 

2-2 75 10 10 5 

2-3 75 10 10 5 

2-4 82 10 5 3 

2-5 75 15 5 5 

2-6 88 7 3 2 

2-7 86 10 2 2 

2-8 82 10 5 3 

2-9 84 5 8 3 

2-10 80 5 10 5 

I Average I 80 I 9 I 7 I 4 I 
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Table 4-5 Vegetative Parameters for Transects on the Proposed Heap Leach Sites, Soledad 
Mountain, May 1995 • Plot No. Cover(%) Species Shrub density 

shrub perennial grass annual 
diversity 

#/hectare #/acre 

Proposed West Side Heap Leach Area 

1-1 35 6 45 14 2500 1000 

1-2 37 6 40 17 4500 1800 

1-3 41 6 40 13 7000 2800 

1-4 27 1 60 12 1000 400 

1-5 19 + 70 11 2500 1000 

1-6 34 3 50 13 3000 1200 

1-7 24 6 55 15 6000 2400 

1-8 28 5 55 12 4500 1800 

1-9 47 4 35 14 6000 2400 

1-10 29 1 55 15 6000 2400 

AveraQe 32.1 3.8 50.5 13.6 4300 1720 

Proposed North Side Heap Leach Area • 2-1 30 + 55 15 3000 1200 

2-2 15 1 70 14 1500 600 

2-3 22 0 65 13 4500 1800 

2-4 28 + 60 12 4000 1600 

2-5 20 0 65 15 2000 800 

2-6 33 2 50 15 5000 2000 

2-7 30 1 55 14 3500 1400 

2-8 25 6 55 14 4500 1800 

2-9 26 4 55 15 5000 2000 

2-10 28 4 55 13 4000 1600 

I Average I 25.7 I 2.25 I 58.5 I 14 I 3700 I 1480 I 
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5.0 WILDLIFE RESOURCES 
Wildlife species present on the Soledad project site are typical of desert habitats, with 
small mammals, reptiles, and birds being the dominant components. General populations 
of wildlife appear to be low due to fires, and historic and recent disturbances to native 
habitats by mining, recreational activities, and urbanization. This area of the western 
Mojave Desert in Antelope Valley is being developed by mining, farming, and housing. 
The effect on animal populations has been fragmented and reduced habitat availability, 
including the total displacement of large herbivores. There were no deer or bighorn sheep 
observed on Soledad Mountain. 

5.1 Survey Methodology 
Wildlife surveys consisted of a general reconnaissance followed by specific walking and 
driving transects for target species or groups of animals. In general, all observations and 
sighting of animals or sign were recorded while on site. The small mammal species were 
sampled in conjunction with the Mohave ground squirrel trapping. Surveys were 
conducted in August and November 1989, March and May 1990, and to a limited extent in 
May 1995. Surveys were conducted at dawn and dusk for small mammals and birds, 
including raptors. Specific surveys were conducted for raptors and their nesting sites. The 
underground workings at the site were extensively examined for seasonal bat use and for 
other general wildlife. Or. Patricia Brown, a specialist in bat studies, led this aspect of the 
study. Her results are presented in Appendix B. Dr. Brown was assisted by Or. Scott 
Altenbach in a winter survey of mine workings in 1997 . 

One federal-listed threatened species, the desert tortoise ( Gopherus agassizii ), and a 
California-listed threatened species, the Mohave ground squirrel ( Spermophilus 
mohavensis), were surveyed using special techniques. Desert tortoise presence was 
determined by walking a standard 1.5 mile triangular transects in 1990. Shorter linear 
transects were also walked in smaller areas in early morning or late afternoon. Surveys 
for desert tortoise were repeated in 1995 in the same locations. 

Dr. Patricia Brown directed the surveys for Mohave ground squirrel using grids of live traps 
in two locations. The sampling protocol followed the revised (February 1990) survey 
guidelines of the California Department of Fish and Game (CDFG); see Appendix C. 

Two bat species listed as California Species of Special Concern, Townsend's big-eared 
bat ( Corynorhinus townsendit) and the pallid bat (Antrozous pallidus), were specifically 
surveyed by Dr. Brown during two separate periods from Spring 1990 to January 1997. 
The first two bat surveys, focusing on Townsend's big-eared bat, were conducted in mine 
openings, stopes, and glory holes, on Soledad Mountain during late March and June 
1990. 1 During the surveys, 55 openings were entered and visually inspected for bats, 

Brown, Patricia, Ph.D., A Survey for Bats of the Soledad Mountain Project, Mojave, Kern County, California, July 
2, 1990 . 
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guano, or other animal signs. A second series of bat surveys were conducted in summer, 
1996 and winter, 1997. The August and October, 19962 bat surveys included over 70 • 
workings searched for bats and guano deposits. During the January, 19973 survey, over 
30 mine workings were searched by Dr. Brown and Dr. Scott Altenbach used a hoist to 
survey mine shafts. 

5.2 Wildlife Species Present 
During the August and November 1989 wildlife surveys, little evidence of animal presence 
or activity was observed. This most likely resulted from the time of year surveys were 
conducted and the overlapping 18-month drought. Animal populations are also affected, 
in general, by the high Santa Anna winds characteristic of this region. Most wildlife were 
hibernating or aestivating in late summer and fall, and few animals were observed. 
Populations may also have been reduced by mortality and/or depressed reproduction. 

The March and May, 1990 and May, 1995 surveys were conducted during a period of 
greater wildlife activity resulting from recent rains and the late and unseasonably cool 
spring of 1995. No hoofed animals or large herbivores were present, however the area 
did reflect relatively recent grazing by domestic sheep in 1990, but not in 1995. Much of 
this grazing has been illegal on open desert, and was severe in local areas on Soledad 
Mountain. 

Desert reptiles, rodents, and lagomorphs occur on the study area as well as coyote (Canis 
latrans) and other small predators and raptors that prey on these species. Several game • 
birds, including chukar (Alectoris graeca), quail (Lophortyx ca/ifomicus), and mourning 
dove (Zenaida macroura) are also present. The major animal species observed or 
expected on the study area are listed in Table A-2, Appendix A. This list is relatively 
complete, based on the wildlife surveys conducted, and known distributions of animal 
species. 

Mammals 

Mammal presence on the site was determined either by observation of the animal itself or 
by other signs such as burrow, scat, tracks, or skeletal remains. Some of the animal 
species listed are known to be present based on literature or other records, although sign 
of these species may not have been observed on the site. 

Predators: Predators inhabiting the site are wide ranging, common mammals that prey on 
reptiles, birds, and other small mammals. These include coyote, bobcat (Lynx rufus), 

2 
Brown, Patricia, Ph.D., Brown-Berry Biological Consulting, Warm Season Bat Surveys at Soledad Mountain, Kem 

County, California, October 28, 1996. 

3 
Brown, Patricia, Ph.D., Winter Bat Survey at Soledad Mountain, Kem County, Cs/ifomia, February 3, 1997 . 
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ringtail (Bassariscus astutus), gray fox ( Urocyon cinereoargenteus), desert kit fox ( Vulpes 
macrotis), [not the San Joaquin kit fox (Vulpes macrotis mutica), a federal endangered 
subspecies], and possibly badger (Taxidea taxus). Predators use the site as part of their 
large home range and hunting territory. Some of these predators may den on the 
mountain during the breeding season. 

Small mammals: Small mammals on the site are typical of those with affinities to desert 
scrub and rock-slopes, the two dominant habitats on the mountain. Common mammals 
include antelope ground squirrel (Ammospermophilus leucurus), black-tailed jackrabbit 
(Lepus califomicus), cottontail ( Sy/vilagus auduboni1), kangaroo rat (Dipodomys memam1), 
desert woodrat (Neotoma lepida), and several species of small rodents (see Table A-2). 
Antelope ground squirrels were abundant and were captured on both grids during the two 
trapping periods. 

There were no large grazing mammals, such as deer, mountain sheep, or feral burros, 
observed, nor any sign of recent activity. All three of these species have inhabited the site 
and while habitats have been degraded, some occasional use may still occur. 

Birds observed and common to the site include the raven (Corvus corax ), rock dove 
(Columba livia), violet green swallow (Tachycineta thalassina), and Brewer's sparrow 
( Spizella brewen). Raptors observed included the golden eagle (Aquila chrysaetos), turkey 
vulture (Cathartes aura), and red-tailed hawk (Buteo jamaicensis). Peregrine falcons 
(Falco peregrinus) were reported by Dr. Pat Brown and are discussed further in Section 
5.4, below. An active golden eagle nest containing two nestlings was observed on the 
southeast side of Soledad Mountain, outside the study area, in 1990. There was no 
activity, and no sign of recent use, at this nest during May 1995. Golden eagles may 
alternate between three to four nesting sites between years. Raptor perches were 
observed on high points on the project site. No waterfowl were observed on the study area 
in this dry portion of the desert that lacks any surface or flowing water. Waterfowl, 
however, are attracted to any open body of water in the desert. 

Reptiles 

Several species of reptiles are common in the study area. The most common were the 
side-blotched lizard (Uta stansburiana) and desert iguana (Dipsosaurus dorsalis). The 
potential for the presence of the desert tortoise ( Gopherus agassizi1) is discussed in detail 
in Section 5.4 . 
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Little evidence of bats was found in the openings or mine workings. One western 
pipistrelle (Pipistrel/us hesperus) was trapped in a mist net over a nearby water tank, and 
other pipistrelles and pallid bats were observed flying in the evening. High winds and low 
numbers of flying insects may have accounted for the low numbers of bats, and possible 
low populations. No bats were observed in the mines, and only small amounts of guano 
were observed in two prospects holes and a stoped adit. A few bats were observed 
entering or leaving mine workings. Based on these surveys, at least two unidentified 
species of bats were observed in the project area. Small bats flying around and exiting the 
mines were probably California myotis (Myotis califomicus) and/or western pipistrelle. Two 
species of bats were observed entering or leaving a large open cut, one was a light
colored, broad-winged bat, and the others were 14 large, light-colored bats. Visual 
characteristics and lack of echolocation were consistent with either Townsend's big-eared 
bat or pallid bat. 

During the winter survey (conducted in January 1997 and included in Appendix B), no bats 
were observed hibernating in the mine workings, and only a few pieces of fresh guano 
were detected in one mine adit. Dr. Brown observed that the large number of 
interconnected, inaccessible workings could not be adequately surveyed, and therefore 
more bats may be resident than observed. Dr. Altenbach, in a report to Dr. Brown as part 
of the winter survey (included in Appendix B), saw no sign of bats or guano in the 
extensive drifts, stopes, and shafts he surveyed. He concluded that although there was 
an absence of evidence, this does not preclude the presence of bats. He does state, 
however, that if there were significant numbers of bats, he would have observed signs, and 
that the absence of bats was unprecedented in such large underground workings. The few 
bats present would present a difficult or impossible task to exclude prior to mine 
development. The number of bats possibly killed by mining activities would be low based 
on the indications of the surveys. 

Bat use of the mine workings may be characterized as seasonal use by a low number of 
individuals representing moderate species diversity. Two species possibly present, 
Townsend's big-eared bat and pallid bat, are California Species of Special Concern. 
However, the mine workings do not appear to support any maternity roosts nor large 
hibernacula. 

5.3 Habitats Present 
The Soledad site supports three natural wildlife habitats and one resulting from human 
disturbance. All of these habitat type are shrub/grass communities with a ground layer of 
annual forbs and grasses in the spring. Habitat diversity is low on the project area and 
resource productivity is unpredictable because of harsh desert conditions. Shrubs and 
other plants in these habitat types are widely spaced with low and variable productivity. 
Animals using these habitats for shelter, food, and reproduction are generally highly 
adapted to the xeric desert environment. 

These habitats, and their common wildlife associates, are as follows. 
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Mountain rock outcrops. rock slides 

These habitats occur on peaks and ridges on the mountain proper throughout the study 
area. These rocky areas have scattered shrubs and grass species which grow in crevices 
and intermingled soil pockets. Plants at times have luxuriant growth due to water 
collection, and the absence of fires. These areas are used for denning and foraging of 
small mammals and as perches for birds including raptors. Common wildlife species are: 

predators: coyotes, bobcats, ringtails 
reptiles: lizards, snakes 
small mammals: jackrabbit, woodrat and other rodents 
birds: game birds, passerine, ravens, raptors, raptor's nests and perches 

Scrub/grass on steep mountain slopes 

These steep slopes have shallow soils over rocky substrates. The vegetation is a 
shrub/grass with dominant species of creosote bush, saltbush, joint-fir, and spiny hopsage. 
Grasses grow as single clumps or under and through the shrubs. These habitats have 
been highly modified by repeated fires and past grazing, and on large areas are mainly 
annual grasses dominated by bromes and forbs. Vegetative cover varies from 20 to 80 
depending on seasonal rains and time since last fire. Wildlife species are the same as 
above, except raptors' nests and perches are not present. These slopes are used for 
foraging and denning of small mammals, which are hunted by raptors. 

Creosote bush scrub on fans and alluvial flats 

This is the common habitat on the lower slopes and fans (bajadas) around the base of the 
mountain. This is a creosote bush shrub vegetation with widely spaced joshua trees on 
the upper bajadas. Perennial grasses grow between and underneath the shrubs, and 
annual grasses form a ground cover. Wildlife species are: 

predators: raptors, coyotes, foxes 
reptiles: lizards, snakes 
small mammals: jackrabbit, ground squirrels, rodents 
birds: wrens and other passerine, ravens, overflights of raptors 
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Human altered areas and habitats 

The mining and other human activities have increased habitat diversity by creating 
underground openings and abandoned buildings. Surface mining facilities, roads, and 
grading have reduced vegetation productivity, but increased use by different wildlife 
species. Evidence of animal use in underground workings included desert woodrat, deer 
mouse, ringtail, and bobcat. Domestic pigeons and barn owls were observed roosting in 
mine workings with vertical cuts to the surface. A dead golden eagle and mummified 
desert tortoise were observed at the bottom of a shaft in the Eagle Adit. These remains 
had obviously been there for many years. Underground working proved important 
structural habitat for bats such as roosts and hibernicula. Without these workings, some 
of the bats species might not occur on or use the site. 

The following are human created habitats with associated wildlife: 

mine workings entrances of shafts/adits/glory holes (cliff type): pigeons, owls 
and raptors, greater abundance of woodrat 
buildings (very few standing): lizards, bats, barn owls 
mine adits and tunnels: pigeons, woodrat, ringtail cat (a few bats observed) 

5.4 Threatened, Endangered and Species of Special Concern 

• 

Three threatened or endangered species are potentially present in the study area. These 
are the federal and state listed endangered peregrine falcon, the federal and state listed • 
threatened desert tortoise, and the Mohave ground squirrel, a California listed threatened 
species. A peregrine falcon was observed crossing a road to the north of the project area, 
and may hunt the abundant pigeons on the proposed mine site. Specific surveys 
conducted for the latter two species failed to observe animals or sign present on the site. 

Several species of special concern (formerly federal or state C2 candidate species) occur, 
or potentially occur, on the study area. Of specific concern are the Townsend's big-eared 
bat and the pallid bat. Other wildlife species of special concern are listed in Table A-1. 
These species include the golden eagle, burrowing owl, loggerhead shrike, chuckwalla, 
ringtail, and American badger. 

Threatened and Endangered Species: 

Peregrine falcon (Falco pereqrinus) 

The peregrine falcon is currently listed by both the state and federal governments as 
endangered. A peregrine falcon was observed in the spring of 1990 by Dr. Brown flying 
across a road that borders the northern boundary of the study area. This species, along 
with other raptors, probably uses the site as a portion of large hunting territories. 
Peregrine falcons were not observed on the project site during extensive wildlife surveys. 
There are no peregrine eyrie on-site or in surrounding areas such that the project area 
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would be included within critical habitat for this species. Preferred habitat for nesting and 
foraging is cliff faces, usually near streams or bodies of water. The proposed projed site 
is not considered good foraging habitat due to distances to suitable habitat types for 
nesting and wetland habitats. However, peregrines will frequently travel at least 10 miles 
from their eyrie to procure prey. Pigeons on the study area may represent a prey that 
could be part of a hunting base for a local pair. 

Desert Tortoise ( Gopherus agassizil) 

No live tortoises or recent adive sign of any type were observed. Desert tortoise surveys 
were conducted in areas with suitable habitat during both survey periods. In a total of 
seven triangular surveys conducted in 1990, there were five possible tortoise signs as 
inactive burrows underneath creosote bush. The burrows were old, collapsed, and could 
have been made by other burrowing animals. No other types of tortoise sign were 
observed. Three similar surveys for tortoises in May 1995 did not reveal any tortoise sign 
either as burrows, scat, or other signs of activity. If tortoises had been present during this 
year of high plant growth, then their presence would have been detected. One mummified 
tortoise was found at the bottom of a mine shaft by Dr. Pat Brown in 1990 during her bat 
surveys, indicating an earlier presence of tortoises in this area. 

This area in Antelope Valley may have supported tortoise in the past, however recent 
surveys have not detected tortoises west of Highway 14, according to the US Fish and 
Wildlife Service. The area around Soledad Mountain is not designated desert tortoise 
habitat, and the nearest designated preserve, the Desert Tortoise Natural Area, is north 
of California City approximately 20 miles to the northeast of the project site. 

Mohave ground Squirrel ( Citellus mohavensis) 

No Mohave ground squirrels were captured or observed during the surveys. The Soledad 
Mountain site is on the edge of the Mohave ground squirrel's known historical range. The 
trapping grids were conducted using the 1990 revised Mohave Ground Squirrel Guidelines 
of the CDFG. Two 100-trap grids were laid out for two trapping periods (March and May 
1990) in the vegetation and habitat type most likely to support this species. See 
Appendix C for details on the location and trapping procedures. 

The surveys were conducted during drought conditions which may have influenced the 
results. However, additional visual surveys have not detected this species near the study 
area . 
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Other Special Status Wildlife Species 

Several species of wildlife recorded as present or potentially present are designated by 
the SLM as Sensitive Species, USFWS Special Status Species, or as California Species 
of Special Concern. These species are discussed below with respect to their presence on 
the mine site. 

Bats: 

Townsend's big-eared bat(Corvnorhinus townsendil) 

Townsend's big-eared bat was given special attention as a California Species of Special 
Concern that has the potential to move into man-made structures such as mines and 
caves. Surveys for sensitive bat species were conducted on two separate occasions by 
Dr. Brown in the underground stopes and glory holes in Soledad Mountain. Based on 
distribution and habitat preference this area could potentially support this species. A 
tentative identification of Townsend's big-eared bats was made by Dr. Patricia Brown 
during out-flight surveys of underground mine workings in the summer/fall of 1996. 
However, positive identification of Townsend's big-eared bat on-site was not possible. If 
this species is present, seasonal use is limited to low numbers of individuals. There are 
no large maternity roosts or hibernacula associated with the Soledad underground 
workings. 

Pallid bat (Antrozous pal/idus) 

The pallid bat was also tentatively identified during the same out-flight monitoring of 
underground workings by Dr. Brown. The species observed were either pallid and/or 
Townsend's big-eared bats. The bats were not echolocating which is consistent with 
identification of the species. Positive identification was not possible, since it was 
impossible to capture specimens exiting from large underground workings with multiple 
openings. As with the Townsend's big-eared bat, if the pallid bat is present on the mine 
site, seasonal use is limited to low numbers of individuals. There are no pallid bat 
maternity roosts or hibernacula associated with the Soledad underground workings; 
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Raptors: 

Golden eagle (Aquila chrvsaetos) 

A pair of golden eagles nested and fledged two birds in spring of 1990 in a nest 
approximately one mile south of the proposed mine pit. This nesting site was not used in 
spring 1995. Golden eagles were observed soaring and hunting on Soledad Mountain and 
the adjacent Tehachapi Range to the northwest during surveys in 1989/90. Golden eagle, 
and their nests, are protected by the Bald Eagle Protection Act, but are not a threatened 
or endangered species. Mine construction and operation are expected to reduce the prey 
base of all large raptors in the area. 

Burrowing owl ( Speotyto cunicularia) 

Burrowing owls are a California Species of Special Concern. The owls were neither seen, 
nor expected, in the study area. These birds are common in the agricultural areas of 
Antelope Valley, and utilize abandoned animal or self-constructed burrows. The project 
is not expected to impact this species. 

Other birds: 

Loggerhead shrike (Lanius ludovicianus) 

The loggerhead shrike occurs in shrub habitat throughout California, and was observed 
on the project site. This species is listed as a California Species of Special Concern. rhe 
proposed mine project will impact the habitat of this species, but overall effects on 
populations are not expected on this widespread bird. 

Ladder-backed woodpecker (Picoides scalaris) 

This resident bird inhabits scrub deserts, woodlands, and residential areas in southern 
California, east to the plains, and south into Mexico. The species was observed in shrubs 
on the project site on one occasion. The project will impact the habitat of this bird, but will 
not affect the overall population . 
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Mammals: 

Ringtail (Bassariscus astutus) 

This small predator is present on the study area, and scat was occasionally observed in 
underground mine workings. Ringtails are common in rock habitats throughout the 
southwestern U.S., from Texas to the west coast. The proposed project will impact habitat 
and displace the animals in the underground workings. 

Badger (Taxidea taxus) 

This short, stout predator is widely distributed in the western U.S., north into Canada, and 
south into Mexico. Although not observed on Soledad Mountain or in the study area, there 
is badger habitat on the site and the presence of badgers is possible. The project is not 
expected to impact this species, if present. 

Reptiles: 

Chuckwalla (Sauromalus obesus) 

This large herbivorous lizard inhabits rock outcrops and rock slopes throughout the 
California deserts. Chuckwallas were not observed on the project study area for the 

• 

project, but based on habitat affinities, they may potentially occur on the site. Impacts on • 
this species are expected to be minimal, due to a small or non-existent population in the 
project site. 
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Introduction: The purpose of the current surveys was to document the warm 
season use by bats of the h.istoric mine workings on Soledad Mountain near • 
Mojave, Kern County, California. A previous survey conducted by us between 
March and June 1990 did not document any bats roosting in the mines. At this 
time, only mine workings that could be safely entered were surveyed, and no 
nocturnal monitoring of openings was conducted, nor were winter surveys for 
hibernating bats. Since 1990, the amount of property likely to be impacted by 
renewed mining has expanded due to acquisitions of adjacent claims. The property 
now under the control of Golden Queen Mining Company contains an estimated 
700 openings to underground workings, many of which are inaccessible open 
stopes. The majority of the workings are interconnected so the complex is 
comparable to Swiss cheese. Conducting a definitive bat survey under these 
conditions is a challenge. 

Methods: Warm season surveys were conducted August 13-14 and October 6-9, 
1996. Survey methods consisted of entering accessible adits and shafts in search 
of bats and guano. At dusk. inaccessible workings were watched with night vision 
equipment . Anabat ultrasonic detectors connected to tape recorders via delay 
switches were positioned outside of other workings that could not be safely entered 
in order to remotely record bat activity. If high levels of sonar signals were recorded 
within the hour after dark, that opening was targeted for subsequent surveillance 
with night vision equipment. 

Results: During the two survey periods, over 70 workings were entered to search 
for bats or guano. No bats were observed in the mines during the diumal surveys, 
and small amounts of guano (Myotis sp.} were observed in only 2 prospects and a 
stoped adrt. Of the 18 separate workings watched at dusk. bats emerged from 4 of 
them. Two of these had only single little brown bats {Myotis sp.) exiting, but in the 
open stope at the top of the highest west saddle, {in addition to Myotis) a fight· 
colored, broad-winged bat (either Corynorhinus or Antrozous) was seen flying in 
the stope. On August 14, the large open cut on the southwest side had a large bat 
exit and then 14 large, light-colored bats entered (including 4 pairs that may have 
been mother/young couples). No echolocation pulses were detected at this time, 
which is consistent with the identification of either Townsend's big-eared bat · 
( Corynominus townsendi1) or pallid bat (Antrozous pal/idus) since both of these 
species emit faint signals and at times do not ecolocate, but rely on vision. On 
October 6, 2 bats exited from this stope. 

The Anabat recording system was placed in front of 1 O separate openings, and 
some bat activity was detected at all of them, varying from only 2 pulses/night to 
over 60. Most activity was concentrated in the 2 hours after dusk as determined 
from the time stamp recorded when the unit was activated. The number of passes 

· does not usually indicate the number of bats. Therefore the openings with high 
activity on the Anabat were watched at dusk. In one case, a single Myotis circled 
multiple times, triggering the Anabat with each pass. In the open stope above the 
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Elephant Eagle, almost 50 passes were recorded, most of them within the tirst hour 
after dusk. When this opening was watched on the next evening, no bats were 
seen exiting. Probably the bats detected the observer's presence and left via 
another opening to the same mine complex. 

As a result of this survey, it was determined that at least 2 species roost in the 
mines at Soledad, but since it was impossible to capture bats exiting from large 
stopes, absolute identification as to species was not possible. Table 1 lists the 
species that could occur in the area near Soledad Mountain based on existing 
range maps, museum specimens and a recent survey completed by us at Edwards 
Air Force Base. The small bats seen flying around the mines in the evenings are 
probably California myotis (Myotis ca/ifomicus) andlor western pipistrelle 
(P;pistrel/us hesperus). The larger bats are either Townsend's big-eared bats or 
pallid bats, both of which are California Department of Fish and Game Species of 
Special Concern. Corynorhinus was also a C2 Candidate prior to the deletion of 
this category by U.S. Fish and Wildlife Service, although they continue to monitor 
the status of this species. Mexican free-tailed bats (Tadatida brasiliensis) were 
detected flying over the area, but they would probably not be roosting within the 
mines. They could possibly roost within crevices in large boulders on Soledad 
Mountain . 

Discussion and Recommendations: Only small numbers of bats were 
discovered in the mine workings that we monitored. However, given the large 
number of interconnected, inaccessible workings. more bats could be resident 
within the mines than can be documented. Bats will usually roost in areas that are 
inaccessible to humans if given an option. When monitoring outflights from mines 
with multiple entrances. bats can exit out of an opening without an observer. Alf that 
can be stated at this point is that some bats of at least 2 species (and possibly 4 
different species), are resident within the mines. Excluding the bats from the 
interconnected mines prior to renewed mining will be a difficult task. The best hope 
is that as activity begins, the bats will voluntarily desert the mines. If mining 
commences during the maternity season (May through July), flightless juveniles 
would be killed. 

Many of the mine workings are very cool and could possibly support hibemating 
bats, and they would probably be killed if mining commenced in the winter months. 
To eliminate the possibility that the mines are a hibernaculum, a winter bat survey 
should be conducted in the coolest workings. This will probably entail the use of 
special vertical techniques to reach otherwise inaccessible areas of the mines . 



• TABLE 1 

BAT SPECIES POTENTIALLY OCCURRING AT SOLEDAD MOUNTAIN 

Scientific Name Common Name Probability USFWS COFG 
of occurrence 

Vespertilionidae Plain-nosed bats 

Myotis yumanensis Yuma myotis L C2 

Myotis califomicus" Califomia myotis H 

Myotis ciliolabrum=Jeibii Small-footed myotis M C2 

Pipistrellus hesperus· Western pipistrelle H 

Eptesicus fuscus Big brown bat M 

Lasiurus cinereus Hoary bat L 

E:uderma maculatum Spotted bat L C2 csc 
Corynorhinus townsendii• Townsend's big-eared H C2 csc • Antrozous pallidus~ Pallid bat H csc 

Molossidae Free-tailed bats 

Tadarida brasiliensis• Mexican free-tailed bat H 

£.umops perotis Western mastiff bat l C2 csc 

USFWS COFG 
U.S. Fish and Wildlife Service California Department of Fish and Game 
Endangered Species Act CSC = California Species of Concern 
C2 = recent category 2 candidate 

Probability of occurrence H=high M=medium L=low 
•eats possiby detected in current survey 
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Introduction: The purpose of this survey was to document the cold season use 
by bats of the historic mine workings on Soledad Mountain near Mojave, Kern 
County, California. The property under the control of Golden Queen Mining 
Company contains an estimated 700 openings to underground workings, many 
of which are inaccessible open stopes. The majority of the workings are 
interconnected so the complex is comparable to Swiss cheese. Conducting a 
definitive bat survey under these conditions is a challenge. Warm season 
surveys conducted in August and October 1996 determined that at least 2 
species (as determined by size and flight pattern) roost in the mines at Soledad 
Mountain, but since it was impossible to capture bats exiting from large stopes, 
absolute identification as to species was not possible. Table 1 lists the.species 
that could occur in the area near Soledad Mountain based on existing range 
maps, museum specimens and a recent survey completed by us at Edwards Air 
Force Base. The small bats seen flying around the mines in the evenings were 
probably California myotis (Myotis californicus) and/or western pipistrelle 
(Pipistrellus hesperus). The larger bats are either Townsend's big-eared bats 
( Corynorhinus townsendil) or pallid bats (Antrozous pallidus), both of which are 
California Department of Fish and Game Species of Special Concern. 
Corynorhinus was also a C2 Candidate prior to the deletion of this category by 
U.S. Fish and Wildlife Service, although they continue to monitor the status of 
this species, as does the Bureau of Land Management. Mexican free-tailed bats 
(Tadarida brasiliensis) were detected flying over the area, but they would 
probably not be roosting within the mines. They could possibly roost within 
crevices in large boulders on Soledad Mountain. 

Many of the mine workings are very cool (about 50 F) and could possibly support 
hibernating bats, therefore necessitating a winter survey. Hibernating bats 
would select areas in the mines where they would normally not be disturbed by 
human entry, since any arousal will cause the expenditure of stored fat that is 
necessary for survival until spring. 

Methods: Cold season surveys were conducted between January 4-6, 1997, 
during a period of cool and -vvindy weather with !ow temperatures around 22 F 
and highs in the low 50's. Survey methods consisted of entering accessible 
adits and shafts in search of bats and guano. Dr. Scott Altenbach of the 
University of New Mexico utilized a hoist to reach otherwise inaccessible levels 
in vertical shafts. 

Results: During this survey, over 30 mine openings were entered to search for 
bats or guano, although an accurate count of the number of workings is difficult 
since many of them connect underground at various levels. The lower levels 
usually are cooler and would provide more desirable temperatures for 
hibernating bats. Temperatures in many of the lower levels of the breathing 
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mi~es were between 45 and 55 F which is cool enough for hibernation for desert • 
bat species. The hoist system was used by Dr. Altenbach to access 5 shafts 
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(report attached). No bats were observed in the mines during the surveys, and 
only a few pieces of fresh guano ( Corynorhinus) were found in one of the Bobtail 
Mine adits by Brown and Berry. 

Discussion and Recommendations: Only small numbers of bats were 
discovered exiting the mine workings that we monitored during the warm season 
surveys, and no bats were encountered in the workings entered during the 
winter. However, given the large number of interconnected, inaccessible (and 
unsurveyed) workings, more bats could be resident within the mines than were 
observed. Bats will usually roost in areas that are inaccessible to humans if 
given an option. Some of the workings surveyed with ropes or a hoist could not 
have been previously disturbed by people, and yet no bats were encountered. 
Temperatures measured in some areas in the winter were suitable for 
hibernating bats. The paucity of bats in the vicinity of Soledad Mountain may be 
due to the high winds that are present most nights throughout the year. 
Previous bat surveys conducted near Mojave showed that few bat sonar pulses 
were detected at times when wind speeds exceeded 20 mph. Insect availability 
decreases as winds increase, and bats have difficulty flying in winds above 20 
mph. Winds in excess of 20 mph are a common occurrence near Soledad 
Mountain. 

In this mining project, it is fortunate that few bats were found, since excluding the 
bats from the interconnected mine workings prior to renewed mining would be a 
difficult task (and probably impossible). The best hope is that as mining activity 
begins, any bats present will voluntarily desert the mines. If mining commences 
during the maternity season (May through July), any flightless juveniles could be 
killed. Hibernating bats in the winter might also perish. Bats roosting in rock 
crevices around the Soledad Mountain would be affected as well as those living 
in mines. The number of bats possibly killed by the mining activity should be low 
if the results of these surveys are any indication. As mitigation for any loss of 
roosting habitat, several mine workings that will not be disturbed by the project 
(on lands controlled by Golden Queen Mining Company) will have gates 
installed that exclude humans, but allow bat access. These workings should be 
monitored during warm and cold seasons for several years after gating to assess 
the success of this mitigation method . 



TABLE 1 • BAT SPECIES POTENTIALLY OCCURRING AT SOLEDAD MOUNTAIN 

Scientific Name Common Name Probability USFWS CDFG 
of occurrence 

Vespertilionidae Plain-nosed bats 

Myotis yumanensis Yuma myotis L C2 

Myotis califomicus* California myotis H 

Myotis ciliolabrum=leibii Small-footed myotis M C2 

Pipistrelius hesperus* Western pipistrelle H 

Eptesicus fuscus Big brown bat M 

Lasiurus cinereus Hoary bat L 

Euderrna maculatum Spotted bat L C2 csc 

Corynorhinus townsendii* Townsend's big-eared H C2 csc 

Antrozous pallidus* Pallid bat H csc • Molossidae Free-tailed bats 

Tadarida brasiliensis* Mexican free-tailed bat H 

Eumops perotis Western mastiff bat L C2 csc 

USFWS CDFG 
U.S. Fish and Wildlife Service California Department of Fish and Game 
Endangered Species Act CSC = California Species of Concern 
C2 = recent Category 2 candidate 

Probability of occurrence H=high M=medium L=low 
*Bats possibly detected in current summer survey 
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To: Dr. Patricia Brown-Berry 
Brown-Berry Biological Consulting 

From: Dr. J. Scott Altenbach 
Department of Biology 
University of New Mexico 
Albuquerque, NM 87131 

A SUMMARY REPORT ON INTERNAL BAT SURVEYS OF ABANDONED MINE 
FEATURES .AT SOLID.AD MOUNTAIN, MOJAVE, CA 

Exploration 4 - 6 January, 1997 

Shaft Feature # 1 (Elephant Eagle Mine) 

Description: This is a 40 ft shaft with a 30 ft stoped drift 
to the Southeast at about 20 ft and stoped drifts to the 
Southeast and Northwest at the level of the sump. There is 
no connection to other workings. 

Percent of Mine workings Seen: All 

Description of Bat Use: No sign of bat use was observed. 

Recommendation: This feature could be consumed by the open 
pit or waste rock without consequence. 

Shaft/Open Stope Feature # 2 {Elephant Eagle Mine) 

Description: This is an open stope which is one of multiple 
openings in a stoped vein system with a Northwest/Southeast 
strike and a steep dip to the Northeast. The squareset 
timbering which is situated at what looks like a shaft 
collar may indicate the opening was used for removal of ore 
at one time. I descended about 50 down this stope and could 
see down another 25 to 30 ft. Deeper descent was blocked by 
an elongate stock tank wedged precariously between the 
hanging wall and foot wall. From this point I could see that 
the stope continued along a Southeast strike. The stope 
continued to the Northwest and opened at multiple points to 
the surface. 

Percent of Mine Workings Seen: Unknown, probably only a 
small portion. 

Description of Bat Use: No sign of bat use was observed. 

Recommendation: This feature could be consumed by the open 
pit or waste rock dump without consequence. Any volant 
wildlife, bats included, could easily exit this feature as 
disturbance from backfilling or blasting approached . 



Adit Assoc. with Shaft/Open Stope Feature # 2 {Elephant Eagle) 

Description: This is an adit entry to over 1000 ft of drifts 
and stopes on the adit entrance level. Stopes and ore passes 
continue below as well as above at least 100 ft. Based on 
strong, cold airflow from above, many clearly connect to 
surface openings above. I evaluated only the adit level 
workings. 

Percent of Mine Workings Seen: Unknown, probably only a 
small portion. 

Description of Bat Use: No sign of bat use was obser:ved. 

Recommendation: This feature could be consumed by the open 
pit or waste rock dump without consequence. Any volant 
wildlife, bats included, could easily exit this feature as 
disturbance from backfilling or blasting approached. 

Ad.it Feature above Karma Shaft (Mine Name Unknown, Karma?) 

Description: This is an adit entry to over 1000 ft of drifts 
on the adit entrance level. Ore passes continue below at 
least 100 ft. I evaluated only the adit level workings. 

Percent of Mine Workings Seen: Unknown, probably only a 
small portion. 

Description of Bat Use: No sign of bat use was observed. 

Recommendation: This feature could be consumed by the open 
pit or waste rock dump without consequence. Any volant 
wildlife, bats included, could easily exit this feature as 
d~sturbance from backfilling or blasting approached. 

Ad.it Feature (Starlight/Golden Queen Complex} 

Description: This is an adit entry to thousands of feet of 
drifts on the 200 level. It intersects/connects with huge 
stopes and clearly connects all the way to the 600 level as 
indicated by the.fumes we smelled from a blast on the 600 
level. We explored this mine above the 200 .to the zero level 
and 100 ft below the 200 level. 

Percent of Mine Workings Seen: Unknown, probably only a 
small portion. 

~VV·t 
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Description of Bat Use: No sign of bat use was observed 
although we covered thousands of feet of drifts and large 
stopes over a vertical relief of over 300 ft. 

Recomnendation: This feature could be consumed by the open 
pit or waste rock dump without consequence. Any volant 
wildlife, bats included, could easily exit this feature as 
disturbance from backfilling or blasting approached. 

Shaft Feature on West Edge of Propos~d Cell 3 {Shaft West of 
Existing Mill Tailings 

Description: This is about a 200 ft shaft. The fi=st 100 ft 
is through alluvial material with cobbles of various sizes 
imbedded in sand. The timbering of the narrow hoist 
compartment and manway is intact an almost fully lagged. At 
S·omewhat over 80 ft, there is a transition to soft, moist, 
uncemented sand which can be dug with a finger. At this 
transition the timber becomes loose and by 100 ft all timber 
is gone. Large chunks of sand have fallen away from the rib 
and the sandy rib can be seen all the way to a sand plug at 
about 200 ft. I did not descend below 100 ft because of the 
high probability of falling timber and large chunks of the 
sandy rib. I could see the bottom but could not see any 
lateral workings. They are almost certainly buried by the 
large amount of sand which has fallen off of the rib after 
the fall of the t~mber and lagging . 

Percent of Mine Workings Seen: Unknown but any lateral 
workings are very likely buried. 

Description of Bat Use: No sign of bat use was observed. The 
plate timbers and off sets in the manway were carefully 
checked for bat sign but none was noted. 

Recommendation: This feature could be backfilled without 
consequence to any wildlife. I would recommend that the 
timber be burned before backfilling so that backfill will 
completely fill the shaft and not leave voids along the 
shaft rib. 

Shaft Feature on West Edge of Proposed Cell 4 (Shaft Below and to 
the West of the Karma) 

Description: Thia shaft is in competent rock and roughly 80 
ft deep. The collar set and first few plate sets remain and 
some 1 X 12 inside lagging is still attached. There appear 
to be drifts to the Eas~ and West at the sump level but 
access is blocked by plate timber, long pieces of lagging, 
rocks and dirt which have fallen from the collar and rib . 



Percent of Mine Workings Seen: Unknown, but I do not believe • 
the lateral workings are extensive. 

Description of Bat Use: I looked carefully at the 
"jackstrawedn timber and material at the bottom of this 
shaft and saw no sign of bat use. 

Recommendation: This feature could be backfilled without 
consequence to any wildlife if it is done in warm season 
{May through September}. I would recommend that the timber 
at the bottom and that which still remains below the collar 
be burned before backfilling so that backfill will 
completely fill the shaft and not subside later when the 
wood at the bottom decomposes to give fill material access 
to whatever l.3teral workings there may be. 

Shaft·Feature Above and Southeast of the Karma (Independant) 

Description: This shaft is in competent rock and is roughly 
120 ft deep. It dips about 20 degrees from vertical to the 
West and there is a drift to the Southeast at about 70 ft. 
There appears to be a drift at the sump level but access is 
blocked by f ootwall plates which have fallen and are wedged 
in place with large to medium sized rocks. The drift at the 
70 ft level is blocked at about 50 ft by loose material 
which has almost certainly fallen out of an overhand stope • 
or old ore pass. The wood posts and a door near the 
beginning of the drift are badly decomposed and wood 
blocking the ore pass could have collapsed and allowed the 
run of loose material. This drift almost certainly connected 
to the shaft immediately to the Southeast along the strike 
of the vein. 

Percent of Mine Workings Seen: Unknown. The sump level 
working could be extensive. 

Description of Bat Use: I looked carefully in the drift and 
at the material at the shaft bottom and saw no sign of bat 
use. 

Recommendation: This feature could be consumed by the open 
pit without consequence to any bats. I would recommend that 
if it is backfilled with waste rock, the backfilling be 
started slowly during warm season (May through September) to 
give any bats which might be there the chance to be driven 
out by the dust and crashing of the first rocks. 

• 
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Ad.it Feature Above the Karma Shaft {Karma) 

Description: This is an entry to several hundred feet of 
drift on the adit entry level. It intersects/connects with 
stopes above and huge stopes fully 200 ft below where a 
haulage level connects to an opening to the hillside. 

Percent of Mine Workings Seen: Unknown, probably only a 
small portion. 

Description of Bat Use: No sign of bat use was observed 
although we covered hundreds of feet of drifts and large 
stopes over a vertical relief of over 200 ft. 

Recommendation: This feature could be ~onsumed by the open 
pit or waste rock dump without consequence. Any volan~ 
wildlife, bats included, could easily exit this feature as 
disturbance from backfilling or blasting approached. 

SUMMARY 

I have spent well over 7000 hours underground in abandoned 
mines in New Mexico, Colorado, Texas, Nevada, Arizona, Minnesota, 
Michigan and Wisconsin looking for bat activity. In that 
expsrience, I have never seen mine features with so much 
appropriate habitat for bats that are as devoid of bats, or even 
sign of bats, as the mine working in Solidad Mountain. The vast 
majority of these workings are dry enough that bat guano should 
remain intact and obvious for many years. Parts of the workings 
had temperatures that would be ideal for hibernation of some 
species and even though I looked carefully, in many cases where 
no humans had been for decades, I saw none. Although the "absence 
of evidence" is not necessarily "evidence of absence", I believe 
that if there were significant numbers of bats using these 
workings, I would have seen some sign. As I have stated in the 
accounts above, I saw no sign whatever. 

In mines which have so many large, interconnected, and often 
nearly inaccessible openings, exclusion of bats would be a 
virtual impossibility. In as much as a high proportion of the 
abandoned workings are interconnected and have multiple openings 
to the surface at a variety of levels, I believe that even if 
there were a few bats present in the workings, they could escape 
the advar4ce of the open pit mining. The shafts that are to be 
covered with the leach pads do not present significant, unvisited 
habitat as one is filled above lateral workings and the other, 
which has tco small a dump to have extensive workings, is nearly 
so . 

5 
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I think it would be prudent that some of the old workings on • 
the mountain should be left open so that if any bats are 
displaced by mining activities, there will be available habitat. 
As I look at the map of the proposed open pit(s} and waste rock 
dumps, it appears that this is the case. Given the unprescidented 
absence of bats and bat sign during the exploration of a very_ 
large amouut of mine workings and given that at least some old 
workings remain, I do not believe that the proposed mining 
activity will have a significant impact on what bats may be 
present in the area. 

• 
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A survey.for Mojave Ground squirrels 
Soledad Mountain Project 

Mojave, Kern County, CAlifornia 

Prepared for 

P.M. De Dyker & Associates 
12596 West B~yaud Avenue 
Lakewood, Colorado 80228 · 

By 

Dr. Patricia Brown 
Biological Consultant 

658 Sonja Court 
Ridgecrest, California 93555 

619 375-5518 

August 2, 1990 



INTRODUCTION 

A live-trapping study was conducted in order to ascertain 
whether Mojave ground squirrels (Spennophilus mohavensis) 
occur on the Soledad Mountain Project located in portions of 
sections 1, 12 and 13 of Township 10 N, Range 13 W. and 
sections s, 6, 7, a, and 18 of Township 10 N., Range 12 W. in 
the unincorporated area of the County of Kern, State of 
california. The Mojave ground squirrel (MGS) is listed as 
Threatened by the california Department of Fish and Game and 
was trapped in the city of Mojave approximately 10 years ago 
by Dr. Tony Recht (pers. comm. 1990). 

METHODS 

In conducting the live-trapping survey, the 1990 revised 
Mojave Ground Squirrel Survey Guidelines of the CDFG were 
followed. Two 100-trap grids of either S by 20 or 4 by 25 
Py.matuning traps spaced 25 meters apart were laid out in the 
vegetation and habitat types most likely to· support Mojave 
ground squirrels. The majority of Soledad Mountain· is steep, 
rocky terrain with scattered mine tailings which was deeIDed 
unsuitable as MGS habitat. However, to the west of the 
mountai_n are level areas which are planned to be heap leach 
pads and mine dwnp sites, and upon which two habitat types 
occur which could support MGS. Grid 1 was located on a 
sloping alluvial fan in the west central portion of Section 
7, Rl2W, TlON in an area of creosote bush/Joshua tree scrub 
on loose sandy loam crossed by several shallow washes. Grid 
2 was on flat creosote bush scrub with scattered Joshua trees 
on more compacted clay soil west of Tropico Road in the south 
central portion of Section 1, RlJW, T10N. Both areas 
supported a good cover of annual plants this spring, 
especially fiddleneck. (A1Usinckia tessellata), which is a 
favorite food of MGS. Another preferred food plant, 
wolfberry (Lycium andersonii), was flowering and fruiting. 
Both areas had received minimal surface disturbance and 
appeared to represent good MGS habitat. 

The traps \r'ere baited with commercial horse feed ("sweet 
feed 11

) and a mixture of rolled oats and peanut butter. Traps 
were opened from approximately 9 AM to 6 PM each day for 5 
days for a total of 4500 trap/hours per session. The first 
trapping session was conducted from March 29 through April 3, 
and the second from May 7 through 11, 1990. on the night of 
April 2, traps were left open throughout the night to sample 
nocturnal rodents •. All captured animals were weighed and 
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their sex and reproductive status recorded. They were then 
labeled on their stomach with a waterproof marking pen for 
future identification. 

During the first trapping.session, daytime temperatures 
ranged between 70 and 85 F, and during the second period the 
diurnal range was 75 ta 90 F. Typically mornings were clear 

. and still with strong winds usually arising in the mid~ 
afternoon, although during both sessions at least one day was 
overcast and windy. 

RESOLTS 

Although the habitat was equivalent to that in which Mojave 
ground squirrels occur throughout their known range, none 
-w-ere captured or observed during the course of the survey. 
However, during the April-May session, 4 captures of 2 
pregnant Antelope ground squirrels (Anunosoerrnoohilus 
leucurus) occurred on Grid 1 and 14 captures of 6 individual 
AGS on Grid 2 comp~ised of 2 lactating and.1 non-reproductive 
female and 2 scrotal and 1 non-scrotal male. During the May 
trapping period, Grid 1 had 35 captures o~ 16 individual AGS 
which included 6 lactating, 1 post-lactating, 1 non
reproductive and 2 juvenile females and 3 scrotal and.3 non
scrotal males. On Grid 2, 10 AGS were captured 25 ti.mes (4 
lactating and 1 juvenile female and 3 scrotal and 2 non
scrotal males). 

During the nocturnal trapping, 20 Merriam's kangaroo rats 
(Dipodomys merriami) (7 males, 8 females and 5 not sexed) 
were captured on Grid 2 and 4 kangaroo rats (2 males and 2 
females) on Grid 1. The Pymatuning traps are not sensitive 
enough to capture any rodent smaller· than a kangaroo rat. 

CONCLtf.SIONS 

During the course of the trapping survey conducted on two 
grids to the west of Soledad Mountain near Mojave, no Mojave 
ground squirrels were captured or observed. However, this 
area lies within 5 miles of a known past record for this 
species. Because of the drought conditions, the Mojave 
ground ~quirrel populations have been severally impacted 
throughout their range. Researchers have not found them in 
areas in 1989 and 1990 were they had been captured in the 
past during the same season. In areas where they have been 
trapped during 1989 and 1990, few animals had reproduced • 



This bias should be considered in evaluating the results of 
current trapping studies. 

The Antelope ground squirrels appeared to be common and 
reproducing on both grids!' On Grid l, S times as many 
animals were captured in May as in the March 29 to Apri1 3 
session, while on Grid 2, the nwnber in May only doubled over 
the results of the first trapping period. 
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Desert Tortoise Pre-construction Clearance Surveys 
April, 1997 

Prepared for: 

Soledad Mountain Project 
Golden Queen Mining Company, Inc. 
11847 Gempen Street 
Mojave, CA 93501 

Prepared by: 

Bamberg Associates Environmental Services 
26050 E. Jamison Circle 
Aurora, CO 80016 

April 15, 1997 



1.0 Introduction 
Intensive surveys for the desert tortoise (Gopher agassizil) were conducted on portions of 
the Soledad Mountain Project with suitable habitat. The purpose of these surveys was to 
confirm the presence or absence of tortoises during an optimum time of year. The surveys 
are to serve as pre-construction surveys to permit activities to begin during later 1997. 

The desert tortoise is a federal listed endangered species. Though the area around 
Soledad Mountain is not officially designated as desert tortoise habitat, it does contain 
tortoise habitat requirements. The nearest designated preserve, the Desert Tortoise 
Natural Area, is north of California City, approximately 20 miles to the northeast and east 
of the project site (Figure 1-1 ). 

Desert tortoise surveys have been previously performed on the Soledad Mountain 
property. Surveys were conducted in areas with suitable habitat in 1990 and 1995. No 
live tortoises or recent active sign of any type were observed during these surveys. One 
mummified tortoise was found at the bottom of a mine shaft by Dr. Pat Brown in 1990 
during bat surveys, indicating an earlier presence of tortoises in this area. 

2.0 Methods 

• 

The survey was conducted April 4 and 5, 1997 as a two-level effort. The first level 
consisted of reconnaissance transects walked through all suitable tortoise habitat in the 
study area. The purpose of this reconnaissance was to locate any tortoise sign over a 
large area, and then concentrate surveys if tortoise sign was observed. A second level • 
survey was performed by the same observer in a 200 feet grid in areas specifically slated 
for construction disturbance. Any area that could entrap a tortoise, such as shallow shafts 
and adits, was also examined for tortoise remains in this second area. 

All types of tortoise sign (live animals, tracks, shell remains, active and inactive burrows, 
pallets, scat, courtship rings and drinking depressions) were looked for during the survey. 
Any observed sign would be noted. If definite sign were observed, then it would be closely 
examined for recent use, relationship to surrounding conditions and photographed. 
Predator roost sites, and any observed predator scat or regurgitation pellets, were also 
examined for tortoise remains. 

3.0 Results 
No direct or indirect sign of desert tortoises was observed during these surveys on the 
study area. No live tortoises were observed, nor were any desert tortoise shells, burrows, 
pallets, scat or drinking depressions located. All tracks and wildlife trails observed were 
consistent with small mammals. No tortoise remains were found among predator nest litter 
or in predator scat or regurgitation pellets, and no sign of tortoise use or occupation were 
noted in shafts or adits. Specific areas surveyed are discussed below (see Figure 3-1 for 
a map of the reconnaissance surveys and survey grid locations). 

3.1 Reconnaissance surveys • 
Survey Site One This site consisted of transects walked moving east from the office 
complex to the eastern boundary ridge and included the drainage north of the road, the 
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western edge of the proposed heap and the perimeter of the entire existing heap site . 
Small mammals trails/tracks and scat were observed under shrubs in this area. These 
included black-tailed jackrabbit (Lepus californicus), ground squirrels, packrat (Neotoma 
lepida) and kangaroo rat (Dipodomys merriam1). Coyote (Canis latran) or fox (Vulpes 
macrotis or Urocyon cinereoargenteus) scat, packrat and rabbit scat was also observed 
in this area. A large barn owl (Tyto alba) roost in an abandoned building and a roost in a 
shallow shaft was littered with regurgitation pellets that contained rodent skulls, tibias, 
inner ear vestibules and scapulas, but no tortoise bones or shells. No tortoise sign was 
observed. 

Survey Site Two These transects included the West Dump Site. Transects were 
walked in the same locations as the 1990 and 1995 surveys. No tortoise sign was 
observed. 

Survey Site Three These transects were conducted at the Southwest Dump Site (east of 
a residence) and included an alluvial fan and topographical toe slopes. A road runner 
( Geococcyx californianus) and Audubon cottontail ( Syfvilagus audubom) were observed 
during these transects. An old eroded sheep skull was also located. No tortoise sign was 
observed. 

Survey Site Four These transects were performed in the east dump area. This area has 
been subjected to recent burns, and was heavily grazed by sheep in 1990. No tortoise 
sign was observed and the habitat was marginal. 

3.2 Close spaced grid surveys 
Survey Site Five This site included the west end of the leach heap pad and was 
surveyed on a 200 foot grid as well as specific surveys in likely habitats not on the grid 
pattern. Two mine shafts were also examined at this site. Litter under a barn owl roost in 
the bottom of one of the shallow shafts included three packrat carcasses. The owl was 
observed roosting on a beam in the shaft. An animal burrow located under a Joshua tree 
(Yucca brevifolia) was determined not to be of tortoise origin. Packrat and fox scat were 
found in the vicinity of the burrow. A pair of breeding pigeons (Columba livia) was found 
in the second shaft, but no tortoise sign. A black-tailed jackrabbit, antelope ground 
squirrel (Ammospermophilus leucurus), and California ground squirrel ( Spermophilus 
beechy1) were observed at this site. No tortoise sign was observed. 

Survey Site Six This site was also surveyed on a 200 foot grid. This area has 
extensive previous disturbance from historic mining including homesites. No tortoise sign 
was observed. 

Survey Site Seven This site was also surveyed on a 200 foot grid. An American kestrel 
(Falco sparverius) was observed overhead at this site. No tortoise sign was observed. 

A close spaced grid survey was not conducted in the area of survey site four because the 
habitat was marginal and no desert tortoise were observed in other grid surveys containing 
more suitable habitat. 
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4.0 Survey Conclusions • 
Despite the fact that the Soledad Mountain site contains appropriate habitat for desert 
tortoise, this survey, like those conducted in 1990 and 1995, located no direct or indirect 
sign of desert tortoise habitation. The United States Fish and Wildlife Service also reports 
that recent surveys west of State Route 14 in the Antelope Valley have also not detected 
tortoises. While this region of the Antelope Valley may have supported the tortoise in the 
past, human activities such as mining, and road and building construction have 
undoubtedly reduced the populations and quality of habitat for tortoises and they no longer 
inhabit the area. The potential for tortoise to reestablish east of the interstate is low to 
nonexistent. 

Historic mine sites at other desert locations in California have been observed by the 
surveyor to be devoid of or have few tortoises. Around Soledad Mountain, subsequent 
roads, agriculture and residential/commercial development have slowed or prevented the 
desert tortoise from reinhabiting former territory within its range. 
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Figure 1-1. Relative locations of the Soledad Mountain Project and the Desert Tortoise Natural 
Area. 
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• APPENDIX A - PLANT SPECIES LIST AND ANIMAL SPECIES LIST 

Table A-1 List of Plant Species, Soledad Mountain Project 

Scientific Name Common Name 

Trees and Tall Shrubs 

Yucca brevifolia joshua tree 

Shrubs 

Acamptopappus sphaerocephalus goldenhead 

Ambrosia dumosa burrobush 

Atriplex confertifolia shad scale 

Atriplex polycarpa cattle spinach 

• Chrysothamnus nauseosus rubber rabbitbrush 

Chrysothamnus teretifolius terete rabbitbrush 

Encelia virginensis acton encelia 

Ephedra nevadensis joint-fir 

Ericameria cooperi goldenbush 

Ericameria cuneata goldenbush 

Ericamena laricifolia turpentine bush 

Ericameria linearifolia interior goldenbush 

Ericameria palmeri goldenbush 

Eriogonum fasciculatum California buckwheat 

Eriogonum heermannii hermann buckwheat 

• A-1 



• Table A-1 List of Plant Species, Soledad Mountain Project 

Scientific Name Common Name 

Eriogonum plumatella flat-top buckwheat 

Grayia spinosa spiny hop-sage 

Gutierrezia microcephala sticky snakeweed 

Gutierrezia sarothrae broom snakeweed 

Hymenoclea salsola cheesebush 

Krascheninnikovia lanata winter fat 

Larrea tridentata creosote bush 

Lycium andersonii box thorn 

Lycium cooperi box thorn • Stephanomeria pauciflora wire lettuce 

Tetradymia axiflaris striped horsebrush 

Tetradymia glabrata felt-thorn 

Xylorhiza tortifolia mojave-aster 

Grasses 

Achnatherum speciosum desert needlegrass 

Achnatherum hymenoides indian ricegrass 

Aristida adscensionis three-awn 

Bromus diandrus ripgut grass 

Bromus hordeaceus soft cheese 
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• Table A-1 List of Plant Species, Soledad Mountain Project 

Scientific Name Common Name 

Bromus madritensis red brome 

Bromus tectorum cheat grass 

Elymus elymoides squirreltail 

Hordeum jubatum foxtail barley 

Hordeum murinum Mediterranean barley 

Muhlenbergia richardsonis may muhly 

Poa secunda bluegrass 

Pleuraphis rigida big galleta grass 

• Schismus arabicus tufted grass 

Schismus barbatus Mediterranean grass 

Sporobolus flexuosus mesa dropseed 

Trisetum canescens trisetum 

Vulpia octoflora six-week fescue 

Herbaceous Perennials and Annuals 

Abronia villosa sand verbena 

Allium haematochiton onion 

Allium parryi onion 

Amsinckia tessellata fiddleneck 

Arabis inyoensis rock cress 
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• Table A-1 List of Plant Species, Soledad Mountain Project 

Scientific Name Common Name 

Astragalus lentigenosus locoweed 

Calochortus kennedyi mariposa lily 

Camissonia brevipes evening primrose 
.. 

Camissonia lacustris big tooth-leaved primrose 

Centrostegia thurberi thurber's spineflower 

Chaenactis fremontii fremont's pincushion 

Chamaesyce albomarginata white-fringed sandmat 

Claytonia perfoliata miner's lettuce 

Coreopsis bigelovii tickseed • Cryptantha circumscissa western forget-me-not 

Cryptantha pterocarya wing-nut forget-me-not 

Dalea mollis soft indigo 

Delphinium andersonii Anderson's larkspur 

Delphinium parishii larkspur 

Diche/ostemma capitatum blue dicks 

Eriastrum diffusum eriastrum 

Eriogonum baileyi bailey buckwheat 

Eriogonum fasciculatum California buckwheat 

Eriogonum gracillimum slender-stemmed buckwheat 
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Table A-1 List of Plant Species, Soledad Mountain Project 

Scientific Name Common Name 

Eriogonum nidularium whisk broom 

Eriogonum reniforme kidney-leaved buckwheat 

Eriogonum trichopes little trumpet 

Eriophyllum lanosum wooly sunflower 

Eriophyllum multicaule wooly sunflower 

Eriophyllum pringlei pringle's wooly sunflower 

Eriophyllum wallacei wallace's wooly sunflower 

Erodium circutarium storksbill 

• Eucrypta micrantha eucrypta 

Gilia spp. gilia 

Gilia brecciarum gilia 

Guillenia lasiophylla California mustard 

Layia glandulosa white layia 

Unanthus parryae linanthus 

Lessingia lemmonii vinegar weed 

Lomatium mohavense mohave wild parsley 

Lupinus brevicaulis sand lupine 

Malacothrix californica desert dandelion 

Ma/acothrix coulteri snake's head 
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• Table A-1 List of Plant Species, Soledad Mountain Project 

Scientific Name Common Name 

Mentzelia pectinata mentzelia 

Mentzelia albicaulis small-flower blazing star 

Mirabilis bigelovii four o'clock 

Mirabilis multiflora four o'clock 

Monoptilon bellioides desert star 

Nama demissum purple mat 

Nemophila pedunculata nemophila 

Oenothera deltoides basket evening primrose 

Oenothera villosa evening primrose • Pectocarya recurvata comb-bur 

Pectocarya setos comb-bur 

Peta/onyx thurberi sandpaper plant 

Phacelia glandulifera tackstem phacelia 

Pholistoma membranaceum fiesta flower 

Plantago ovata plantain 

Platystemon californicus cream cups 

Salvia carduacea thistle sage 

Salvia columbariae chi a 

Sisymbrium altissimum tumble mustard 
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• Table A-1 List of Plant Species, Soledad Mountain Project 

Scientific Name Common Name 

Sisymbrium irio London rocket 

Sphaeralcea ambigua apricot mallow 

Stephanomeria parryi wire lettuce 

Stephanomeria spinosa skeleton weed 

Streptanthella longirostris small jewelflower 

Thelypodium intergrifolium thelypodium 

Xy/orhiza tortifolia mojave-aster 

Cactus 

• Ferocactus cy/indraceus barrel cactus 

Opuntia basilaris beavertail cactus 

Opuntia echinocarpa golden cholla 
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Table A-2 
Wildlife Species Present, Soledad Mountain Project • Scientific Name Common Name ldentif- Status2 

cation1 

BIRDS 

Raptors 

Aquila chrysaetos Golden eagle Obs cssc 
Buteo jamaicensis Red-tailed hawk Obs 

Falco peregrinus Peregrine falcon Obs FE/SE 

Falco sparverius American kestrel Obs 

Speotyto cunicularia Burrowing owl Pos BLM/FWS/CSSC 

Tyto alba Barn owl Pos 

Game Birds 

Alectoris graeca Chukar Obs 

Lophortyx ca/ifornicus California quail Obs 

Zenaida macroura Mourning dove Obs 

Other Birds • Amphispiza bileneata Black-throated sparrow Obs 

Carpodacus casinii House finch Obs 

Cathartes aura Turkey vulture Obs 

Cathatus guttatus Hermit thrush Obs 

Columba livia Rock dove Abt 
(domestic pigeon) 

Corvus corax Raven Abt 

Dendroica coronata Yellow rumped warbler Obs 

Eremophila alpestris Horned lark Abt 

Junco hyemalis Oregon junco Obs 

Lanius ludovicianus Loggerhead shrike Obs BLM/FWS/CSSC 

Picoides scalaris Ladder backed woodpecker Obs cssc 
Salpinetes obsoletus Rock wren Obs 

Sayornis saya Say's phoebe Obs 

A-8 • 



• TableA-2 
Wildlife Species Present, Soledad Mountain Project 

Scientific Name Common Name ldentif- Status2 

cation1 

Spizella breweri Brewer's sparrow Obs 

Tachycineta tha/assina Violet green swallow Abt 

Toxostoma Jecontei Le Conte's thrasher Obs cssc 
Zonotrichia atricapi/la White crowned sparrow Obs 

REPTILES 

Callisaurus draconoides Zebra-tailed lizard Obs 

Cnemidophorus tigris Western whiptail Obs 

Crotalus scutu/atus Mojave rattlesnake Obs 

Crotophytus insu/aris Desert collared lizard Obs 

Dipsosaurus dorsalis Desert iguana Obs 

Gopherus agassizii Desert tortoise Pot SLM/FT/ST 

Pituophis melano/eucus Gopher snake Obs 

• Sauroma/us obesus Chuckwalla Pas BLM/FWS 

Sce/eporus magister Desert spiny lizard Obs 

Uta stansburiana Side-blotched lizard Abt 

RODENTS 

Chaetodipus penicillatus Desert pocket mouse Pas 

Dipodomys merriami Kangaroo rat Obs 

Perognathus longimembris Little pocket mouse Pos 

Neotoma Jepida Desert woodrat (packrat) Obs 

Peromyscus crinitus Canyon deermouse Obs 

Peromyscus manicu/atus Long-tailed deermouse Pas 

BATS 

Antrozous pa/Jidus Pallid bat Pas cssc 
Eptesicus fuscus Big brown bat Pas 

Eumops perotis California mastiff bat Pas 

Myotis ca/ifomicus California myotis Obs 
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Table A-2 
Wildlife Species Present, Soledad Mountain Project 

Scientific Name Common Name 

Pipistrellus hesperus Canyon bat 

Corynorhinus townsendii Townsend's big-eared bat 

Tadarida brasi/iensis Mexican free-tailed bat 

SMALL MAMMALS 

Spermoph11us mohavensis Mojave ground squirrel 

Ammospermophilus /eucurus Antelope ground squirrel 

Spermophi/us beechyi California ground squirrel 

Lepus califomicus Black-tailed jackrabbit 

Sylvilagus auduboni Audubon cottontail 

Thomomys bottae Valley pocket gopher 

PREDATORS 

Bassariscus astutus Ringtail cat 

Canis latrans Coyote 

Lynx rufus Bobcat 

Taxidea taxus Badger 

Urocyon cinereoargenteus Gray fox 

Vulpes macrotis Desert kit fox 
Legend: 
1 Identification 

Obs - observed by sight or sign 
Abt - abundant by sight or sign 
Pos - possible on site, but not observed 

ldentif-
cation1 

Obs 

Pos 

Obs 

Pot 

Abt 

Obs 

Obs 

Obs 

Pos 

Obs 

Obs 

Obs 

Pos 

Pos 

Pos 

Pot- potential habitat on site, but not observed or expected 
2 Status 

BLM - US Bureau of Land Management sensitive species 
FWS - US Fish and Wildlife Service sensitive species 
FE - Federal listed as endangered 
SE - State listed as endangered 
FT - Federal listed as threatened 
ST - State listed as threatened 
CSSC - State Special Species of Concern 
CPROT - State protected species 
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INTRODUCTION 

A field survey was conducted for sensitive bat species in the 
the mines of the Soledad Mountain Project located near Mojave 
in Sections 5 through 9 of Township 10 North, Range 12 West 
in the unincorporated area of the County of Kern, State of 
california. The mining activities span the period between 
the 1880's to the present, although most work ceased about 
1942. Th~ workings themselves are numerous and range from 
traditional adits and shafts to the excavation of parallel 
veins which intersect the surface as stopes and glory holes. 
The present plans for the mountain include a large open pit 
mine, mill site and heap leech operation. · Since mines can 
provide refugia for bats and other wildlife, a survey· was 
conducted of the present underground workings.· Special 
attention was given to looking for Townsend's big-eared bat 
(Plecotus townsendii) which is a California Depar'"unent of 
Fish and GaJne (CDFG) Species of Special Concern and United 
states Fish and Wildlife Service (USFWS) category 2 Candidate 
Species for Threatened or Endangered Status. 

Townsend's big-eared bat is basically a cave-roosting species 
that has moved into man-made caves such as mines and 
buildings.. Unlike many other bats, they are unable to crawl 
into crevices, and usually roost in exposed areas where they 
are vulnerable to disturbance. Plecotus is quite sensitive 
to human disturbance, and this appears to be the primary 
cause of population decline for this species. This bat is 
colonial during the maternity season, when compact clusters 
of up to 200 individuals might be found. Maternity roosts 
form in the spring and remain intact during the summer. 
Great fidelity exists for a roost site, and if undisturbed 
the bats will use the same roost for many generations. 

In the winter, Plecotus hibernate in cool caves and mine 
tunnels. Hibernation is a critical time for the species, 
since disturbance which causes arousal may expend energy 
reserves needed to survive the winter. The hibernation 
period in the California desert will vary with ambient 
temperature, but is generally from late November through 
early March. 

!'.ETH ODS 

• 

• 

The mine survey was conducted from March 29 through April 2 
and June 23 to 25, 1990. Survey methods consisted of · 
entering mines during the day, and noting any bats, guano or 
other animal sign present. Temperature and humidity readings • 

. were taken in several of the mines. 
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On the evening of June 23 a mist net was placed over the 
entrance of the Soledad Extension to capture any bats as they 
emerged at dusk. On April 2 and Ju~e 24, mist nets were 
placed near a water tank on the north boundary of the 
project. A bat detector was used to monitor ultrasonic 
signals since many species emit distinctive sonar signals. A 
night vision scope was employed to watch bats flying over the 
tank in order to determine the species and approximate number 
present. 

RESOLTS 

Of the over 100 mine workings occurring on Soledad Moi.intain 
which would be impacted by the proposed project, over 55 were 
deemed safe enough to enter to check for bats or other animal 
sign. Alnong these were the workings of the Golden Queen, 
Queen Esther, Elephant, Eagle, Bobtail, Starlight, Gypsy, 
Echo, Miner's Dream, Abertolli and 4 Jacks. No bats or guano 
were seen during this survey. Many of the mines had shafts 
or cross-cuts to the surface, and so cool drafts ran through 
the workings. Where the air was still, temperatures ranged 
from 64 to 70.5 F. Table 1 lists bat species which might be 
found in this area • 

Evidence of other animals was present in the mines. M9st 
contained scat and nests of the desert woodrat (Neotoma 
lepida): and in two cases a rat was observed. Droppings of 
the deer mouse (Peromyscus maniculatus) were also scattered 
throughout the mine. Several mines contained scat and 
footprints of the ringtail cat (Bassariscus astutus), and 
prints of a bobcat (Lvnx rufus) were seen in two adits. A 
dead golden eagle (Acuila chrysaetos) was appropriately found 
in the Eagle adit at the bottom of a shaft leading to the 
surface. In this same mine complex, a mummified desert · 
tortoise (Xerobates aaassizzi) was found at the bottom of a 
shute. Domestic pigeons (Columba livia) were found roosting 
in the diggings with vertical cuts to the surface. 

The mist nets over the Soledad Extension on June 23 did not 
catch any bats. The evening of April 2, a male western 
pipistrelle (Pipistrellus hesperus) was captured in the mist 
net by the water tank. Many other pipistrelles as well as 
two pallid bats (Antrozous pallidus) were seen that evening, 
and their ultasonic signals detected. As soon as the winds 
arose, bat activity ceased. This was also the case on the 
evening of June 24 • 



l. Order Chiroptera 

Family Holossidae 

Tadarida brasiliensis 
Eumops perotis 

Family Vespertilionidae 

·Antrozous pallidus* 
Plecotus townsendii 
Pipistrellus hesperus* 

·Eptesicus fuscus 
Hyotis californicus 

TABLE I 

Bats . 

Free-tailed bats 

Mexican free-tailed bat 
California mastiff bat 

.· .-
Plain-nosed bats 

Pallid bat 
Townsend's big-eared bat 
Western pipistrelle or canyon bat 
Biq brown bat 
California Myotis 

I 
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DISCUSSION 

Although appropriate habitat exists for bats in the Soledad 
Mountain mines, none were encountered during this survey. 
This is the most time that r have spent underground without 
seeing a bat or guano. Other wildlife, principally woodrats, 
deer mice, and ringtail cats are resident. The temperatures 
within the mines are appropriate for winter roosts of 
Plecotus, although their distinctive guano was not seen. Few 
bats were observed flying around Soledad Mountain at night or 
heard with the bat detector. 

High winds are a constant evening feature of Mojave. Small 
bats have difficulty flying in strong winds. Flying insects, 
upon which bats feed, are also conspicuously low in numbers, 
especially on windy evenings. These ~ay be the reasons for 
the low numbers of bats in an area which otherwise would 
appear to provide favorable habitat • 
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EXECUTIVE SUMMARY 

The 55° design slope angles for the Ultimate Pit Boundary on 
Soledad Mountain and the pitwalls for the interconnected pits 
inside the Ultimate Pit Boundary of the planned open pit mine on 
Soledad Mountain should be stable. In fact, the pitwall slope 
angles could be safely increased to 63.4 degrees (two vertical to 
one horizontal) without hazarding the stability of the final 
planned pit slopes. The factors of safety are for dry slope 
conditions, assuming that the old mine workings have released any 
pore pressure that could otherwise be present along adversely 
oriented fracture(s). Table 1 presents the limiting equilibrium 
factors of safety for the critically oriented planned pit 
highwalls. Figure 1 presents the Ultimate Pit Boundary and the 
location of smaller interconnected pits inside the Ultimate Pit 
Boundary. The stability of the planned 55° pit slopes is primarily 
the result of the generally steep dip of most of the natural 
fractures (joints) present in the various rock types exposed on 
Soledad Mountain. The favorable steep dip of the natural fracture 
orientations more than makes up for the one low (Rhyolite Porphyry) 
and two medium (Upper Pyroclastic Unit and Middle Pyroclastic Unit) 
strength rock types. It is the favorable natural fracture 
orientations present that accounts for the resistance to erosion 
that has preserved Soledad Mountain surrounded by adjacent flat 
semi-desert. Figure 2 presents the planned ultimate pitwalls, rock 
type distribution and structural domains identified along, around 
and within the Ultimate Pit Boundary. Figure 3 indicates the 
critical maximum-height pitwall slopes along, adjacent to and. 
inside the Ultimate Pit Boundary. 

Five rock types are present in the area of the planned pit. 
All the rock types are Tertiary in age. These rock units are from 
oldest to youngest the Quartz Latite Porphyry {Tql), the Middle 
Pyroclastic Unit (Tmp), the Aphanitic Rhyolite {Tr), the Upper 
Pyroclastic Unit (Tup) and the Rhyolite Porphyry (Trp). The 
volcanic nature of the Tql, Tr and Trp rock types is indicated by 
the flow-banding present and by the pyroclastic nature of the Tmp 
and Tup rock types. Locally the rocks at the mine site are covered 
by thin alluvial and talus deposits of Quaternary age. 

The strengths necessary for analyzing the planned pit slopes 
in the five rock units was measured by a program of compression and 
direct shear testing. The detailed test results are presented in 
Appendix A. The test results demonstrate that the shear strength 
of natural fractures present of these rock types is consistently 
more than two orders of magnitude lower than the shear strength of 
the intact rock type. This can be seen by inspection of Table 2, a 
tabulation of the measured rock type strengths. Samples were 
collected at each detail line fracture mapping site. The strength 
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Table l. Relative stability of planned 55° slopes. • Location Information Slope Slope Factor of Safety 
Side Of Structural Rock Slope Height Angle @ Confidence Level 

Pit Domain Type Ident. (ft) (0) ~0% 98% 99.9% 

East 11 Tup l 800 63 .4° Failure paths > 
55° possible slopes 

12 Tmp 2 850 63 .4° 1.97 1.87 l.87 
55° 3.89 3.80 3.79 

l Tql 3 400 63 .4° 2.69 2.56 2.56 
55° 2.69 2.57 2.57 

North 2 Tr 4 550 63 .4° 2.53 2.42 2.42 
55° 2.91 2.80 2.80 

Northwest 5 Tmp 10 240 63.4° 5.37 5.28 5.27 
55° 12.19 12.09 12.09 

11 180 63 .4° No failure path 
55° 

12 220 63. 4° 7.30 7.02 7.01 
55° 9.05 8.78 8.77 

West 8 Trp 9 650 63. 4° Failure paths > 
55° possible slopes 

South 8 1100 63 .4° Failure paths < 
55° residual friction 

10 Trp 7 780 63. 4° Failure paths < • 55° residual friction 
6 700 63. 4° No failure path 

55° 
11 Trp 5 600 63 .4° Failure paths > 

55° possible slopes 

Table 2. strength of rock types. 

Rock Type Unconfined Angle of Intact Residual Residual 
(Detail Compression Internal Rock Angle of Surf ace 
Lines) Strength Friction Cohesion Surf ace Cohesion 

(psi) (psi) Friction (psi) 

Tr (A&H) 13970 60. 6° 1835 29.1° 3.58 

Tup (B&C) 12940 54 .8° 2054 23 .5° 2.59 

Tr (D) l.9960 64. 5° 2261 29.2° 2.95 

Tmp (E&F) 15950 56. 5° 2397 30. 0° 2.00 

Trp (G) 6250 52. 0° 1075 30. 5° 1.32 • Tql (I) 55. 3° 31. 3° o.oo 21340 3329 
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Figure 1. Interconnected planned pits within Ultimate Pit Boundary. 
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Figure 2. Structural domains for Soledad Mountain Project. 
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Figure 3. critical, worst-case highwalls for Soledad Mountain 
Project • 
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of similar rock types were combined except for the Aphanitic • 
Rhyolite. The strength of the Aphanitic Rhyolite is sufficiently 
variable that the test results were kept separate for slope 
stability evaluation. 

The natural fractures provide the potential failure paths for 
pitwall slope failure. The natural fracture patterns present in 
each of the various rock types were measured by taking nine detail 
line samples of the natural fracturing present at rock type 
outcrops. A total of 824 natural fractures (joints) were recorded 
in the detail line mapping program. The purpose of the fracture 
mapping of the natural rock weaknesses was to provide the 
preferential orientations (strikes and dips), spacing, continuity 
(trace length) and irregularity of the fracture weaknesses present. 
The fracture data, therefore, provided the information essential to 
the determination of the presence or absence of any potentially 
adverse fracture weakness with respect to planned pitwall 
orientations. The fracture spacing and trace length measurements 
provided the data necessary to conservatively estimate the 
proportion of intact and broken rock along adversely oriented 
fractures. The orientations of statistically significant fracture 
sets were determined from Schmidt equal-area plots. The 
irregularity angles along potential failure paths along adversely 
oriented fractures were measured from the Schmidt diagrams. 

Two modes of potential failure were analyzed, plane shear down 
a single joint set dipping out of a highwall, i.e. with dips • 
flatter than the slope angle but steeper than the measured residual 
friction angle, and wedge shear for the intersection of two joint 
sets the plunges out of a pit highwall at an angle less than the 
measured friction angle. 

The factor of safety calculations indicate that all planned 
Soledad Mountain Project slopes will be stabile, the lowest factor 
of safety in the case of the critical slope in Domain 1 is for 
plane shear failure; the critical slope in Domain 12 is wedge 
shear; the critical slope in Domain 2 is wedge shear; two of the 
critical slopes in Domain 5 are wedge shear. All other slopes 
either will not daylight a plane or wedge shear geometry or the 
daylighted plane or wedge shear geometry is flatter than the 
residual angle of surface friction for the rock type involved. 

• 



• 

• 

• 

Golden Queen Mining Co., Inc. Page 7 November 8, 1995 

INTRODUCTION 

The following analysis of planned 55° pitwall slope angles was 
undertaken to evaluate their stability. The analysis involved 
compositing the physical properties of the rocks involved and the 
structural geology and fracture data provided to calculate the 
factors of safety for the planned slope angles and potentially 
steeper 63.4° maximum possible slope angles. The limiting 
equilibrium method was used to calculate the factors of safety 
between the potential driving thrust tending to produce slope 
failure of the block of rock above a daylighted joint set or joint 
wedge and the resisting force along the worst-case position for the 
potential sliding block. Figure 4 shows the plane shear and wedge 
failure modes analyzed. 

Slope failure by sliding (shear) is resisted by friction and 
cohesion across joints plus the friction and cohesion through 
intact rock bridges between joints. Additional frictional 
resistance to sliding is provided by the irregularities on the 
potential sliding surface. The angle of surface friction measured 
for planar machined surfaces was increased to account for the 
difference in dip between joints that define the average dip of the 
failure surface. Patton (1966) measured the variable inclination 
of actual limestone failure surface after the rock above the 
failure surface had slid, as shown on Figure 5. The idealized 
irregularity angle approximation used to include the resisting 
affect of dip irregularity measured by the detail line fracture 
mapping is shown on Figure 6. The irregularity angles were taken 
from the Schmidt equal-area projections of the detail line data. 
Slope stability was analyzed for the worst-case, maximum height 
locations within structural domains and for the potential slope 
failure through the toe of the slope. 

The size of rock bridges between individual joints of a single 
joint set potentially subject to plane shear failure (sliding), or 
two joints in the case of an adverse intersection of two joint sets 
potentially subject to wedge shear failure (sliding), out of the 
planned pitwalls was estimated from the minimum joint spacing and 
maximum trace length measured during the detail line fracture 
mapping. Intact rock bridges provide the greatest frictional and 
cohesive resistance to sliding because of their much greater shear 
strength. The shear strength of intact rock is more than two 
orders of magnitude greater than the resistance provided by the 
residual shear strength of natural joints. The proportion of 
intact rock along potentially adverse natural fracture orientations 
was conservatively assumed to be one-dimensional, i.e. only in the 
dip direction as shown on Figure 7. Calculations were made for 
two-dimensional intact rock distribution but were not used in the 
evaluation of pitwall stability. The strength of the intact rock 
bridges was conservatively degraded to account for the decrease in 
strength associated with increasing size of the rock bridges in 
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Figure 4. Potential plane and wedge shear failure modes. 

Isometric sketch of failure geometry for daylighted plane shear 
fracture dipping into pit, showing end release fractures. 

Isometric sketch of failure geometry for daylighted wedge shear 
condition, intersection of two fractures plunging into pit. 

• 

• 

• 
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Figure 5. Irregularity angles measured on failed limestone slope 
(Patton, 1966). 

b) Second-order 
irregularities 

b) First-order 
irregularities 

from Patton (1966) 
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Figure 6. Idealized irregularity resistance to slope failure. • 

LEGEND 

W - Block Weight 

N - Normal Force 

T - Thrust (Shear Force) 

~- Modal Dip 
. 
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• Figure 7. One and two-dimensional intact rock bridge simulation. 

• 

• 
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relation to the 2-in. samples tested. The method employed was • 
based on the coal strength/size data provided by Bieniawski (1968). 
The statistical best-fit power curve equation for that data was 
used to relate the measured strength of the 2-in. test samples to 
the size of rock bridges estimated from the minimum joint spacing. 
The equation is: · 

Strength (psi) = 7330 (L) -o.6sa 

The term "L" is the diameter of the compression test specimen or 
the length of the rock bridge, estimated from the minimum measured 
joint spacing extracted from the tabulated detail line data for an 
adverse joint set for a critical pitwall within a structural 
domain. 

Calculations were also made for fully saturated slopes, as 
shown on Figure a. The uplift force (U) provided by hydraulic 
pressure (~) distributed along a potential joint controlled 
failure surface (~) reduces the total normal force (N) ·acting 
across the adverse failure surface. The frictional resistance (TF) 
to sliding is directly' related to the total normal force by the 
following equations: 

T = (N - U)Tan(ct> -i) U-(umax)L· - 2 J 

Calculations were made for completely dry and fully saturated • 
critical slope locations and geologic conditions. When inspected 
the underground workings were found to be generally dry, or at most 
in some locations damp. The topographic high represented by 
Soledad Mountain would tend to drain toward the alluvial plains 
surrounding the mountain. The overall evaluation of slope 
stability assumed that any hydraulic pressure that may have been 
present prior to previous underground mining was released by that 
mining. The stability of the critical highwalls has been increased 
by the drainage of water from the mountain and the magnitude of 
that increase is indicated on the factor of safety tables for the 
individual critical slopes. 

GEOLQGIC INPOT DATA AND ANALYSIS 

The slope stability study for the Soledad Mountain Project 
started with the preparation of a geologic structure and rock type 
map of the area by Golden Queen's geologic staff. This map 
provided the basis for initial selection of structural domains for 
the mine area. A structural domain is a three-dimensional volume 
of rock within which the fracture fabric is consistent. A 
structural domain may, or may not, include more than one rock type. 
Similarly, a structural domain may, or may not, change across a 
fault. structural domains were selected on the basis of rock types 

• 
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Figure 8. Assumed distribution of hydraulic uplift pressure along 
an adverse joint set in a fully saturated slope. 

Slope 
Hei ht 

Umax - Maximum 
hydraulic 
pressure 
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and major faults. Based on this map and on a field inspection, • 
locations were selected for nine detail lines of fracture mapping 
for the five rock types. The locations of the nine detail lines 
are shown on Figure 9. Two detail lines of fracture orientation 
data were collected in the Aphanitic Rhyolite (Tr), the Upper 
Pyroclastic Unit (Tup) and the Middle Pyroclastic Unit (Tmp). The 
detail line fracture field data for the individual detail lines is 
presented as Appendix c to this report. Figure 2 presented the 
twelve structural domain locations finally selected based on 
similarities and differences between the statistically significant 
fracture orientations developed after the fracture data was plotted 
as Schmidt equal-area projections. The Schmidt plots for the nine 
individual lines are included as Appendix B to this report. 

Structural Domain 3, on Figure 2, is in Quaternary Alluviwn 
and Talus (Qal) and, therefore, is not actually a structural domain 
because it not a rock and contains no fractures. The Qal unit 
includes no highwall, entering the Ultimate Pit Boundary 
horizontally from the north facing side of Soledad Mountain. It 
was listed to provide a means to identify a difference in material 
along the Ultimate Pit Boundary. structural Domains 11, 7 and 9 
are really only one structural domain, all in the same Upper 
Pyroclastic (Tup) rock type, intersected along the sinuous Ultimate 
Pit Boundary. Structural Domains 8 and 10 are, also, only one 
structural domain, all in the same Rhyolite Porphyry (Trp) rock 
type, intersected along the sinuous Ultimate Pit Boundary. 
Structural Domains 5 and 12 are, also, only one structural domain, • 
all in the same Middle Pyroclastic (Tmp) rock type, intersected 
along the sinuous Ultimate Pit Boundary and inside the pit at a 
critical high slope location and pitwall orientation. On the other 
hand, the fracture orientations mapped in Structural Domain 2 and 
Structural Domain 6, both in the Aphanitic Rhyolite (Tr), were so 
different that they were treated as separate structural domains. 

The statistically significant fracture sets for the strike 
and dip data from each detail line and from each rock type are 
presented in Table 3. Statistical significance was determined at 
three level of confidence; 80%, 98% and 99.9%. These confidence 
levels were based on the probability of obtaining the listed 
confidence levels when selecting strikes and dips from a uniformly 
distributed random number table, i.e. uniform probability for all 
possible strikes and dips. Figure 10 presents the percentage of 
poles per 1% area necessary for the statistical confidence level 
desired and for the total number of poles in the Schmidt equal-area 
plot. The result is the percentage of poles needed within a 1% 
area of the Schmidt equal-area net to provide the selected level of 
confidence that the fracture set is real and not the result of 
chance. 

• 
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Figure 9. Location of detail line fracture mapping locations in 
relation to planned Ultimate Pit. 
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Table 3. Significant detail line fracture sets • 
Measurement Significant Joint Sets @ confidence Level No. 
Location and >99.9% 98% 80% of 
Description Strike Dip Strike Dip Strike Dip Poles 

DETAIL LJ:HE "A" N20E 78NW N53W 69NE NSOW 38SW 100 
Tr - Aphanitic N15W 65NE N42E 66SE N03B 530 
rhyolite, banded N60E 83SE N83E 75SE 

DETAIL LJ:HE "B" N31W 83SW N52E 69NW 38 
Tup - Upper N52E 84SE N01E 88SE 
pyroclastic unit N68E 84SE 

DETAIL LJ:HE "C" N32W 75NE N37E 84NW 99 
Tup - Upper N13W 74NE N68E 75NW 
pyroclastic unit 

DETAJ:L LJ:HE "D" N3011' 32811' NSlE 62HW 93 
Tr - Aphanitic N73E 86NW N04E 88SE 
rhyolite, banded N14W 81NE N55E 84SE • N57E 70SE 

DETllL LJ:HE 11E11 N70E 84NW Nl8E 82NW NS4W 38811' 97 
Tmp - Middle N47E SONW N18E SOSE 
pyroclastic unit N83W 74NE N54E 82SE 

N30W 81NE N68E 75SE 
N13W 78NE 
NllW 48HE 

DETllL LJ:HE 11F11 N68W 84SW N44W 43SW N53E 70NW 97 
Tmp - Middle NlSE 85NW N32E 85NW N71E 72NW 
pyroclastic unit NlOW 77NE 

DETllL LJ:HE 11G11 H38E 40SE N52E 87NW N75W 82NE 100 
Trp - Rhyolite N77E 82SE N72E son N1SE 68SE 
porphyry, banded N09W lSNE N41E 64SE 

Nll.E 27HE 

DETllL LJ:NE 11R11 NlOW 84SW N87W 83SW 100 
Tr - Aphanitic N78E 80NW N62W l8SW 
rhyolite, banded Nl1W 83NE N57W 83NE • 



• 

• 
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Table 3 (Continued) • 

Measurement 
Location and 
Description 

DETAIL LINE "I" 
Tql - Quartz 
latite porphyry, 
massive banded 

DETAIL LIHES 
11A11+11H11 

Tr - Aphanitic 
rhyolite, banded 

DETAIL LIHES 
11B11+11C11 

Tup - Upper 
pyroclastic unit 

DETAIL LIHES 
11E11+11F 11 

Tmp - Middle 
pyroclastic unit 

Significant detail line fracture sets 

Significant Joint Sets @ Confidence Level 
>99.9% 98% 80% 

Strike Dip Strike Dip Strike Dip 

N48E 85NW Nl8W 76SW N48W 70SW 
N02W 0osw H20W 22SW 
N60W 82NE N84E 90 

H22W SSHB 
Nl7W 78NE 
H07W 38HB 
H06B 56SB 

Nl2W 83SW Nl9E 78NW N62W 18SW 
Nl2W 81NE N77E 78NW N45E 70NW 

N73W 82NE N54W 18NE 
N57W 78NE 
N39E 66SE 
N63E 82SE 

N32W 75NE N49E 84NW 
N68E 80NW 
N53E 88SE 

N67W 85SW N82W 73NE N50W 37SW 
Nl7E 83NW N47W 83SW 
NSSE 82NW N13W 51HB 
N72E 80NW 
N12W 76NE 

Bold face joint set orientations have dips potentially hazardous to 
stability of overall slope angles steeper than their dips and whose 
direction is parallel to the the joint set strike. 

No. 
of 

Poles 

100 

200 

137 

194 

the 
slope 
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Figure 10. Percentage of fracture orientation poles needed for • 
confidence that a statistically significant fracture set is 
present. 
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PHYSICAL TESTING PROGRAM 

The study included a physical testing program. The physical 
testing program for the Soledad Mountain Project consisted of 
uniaxial and triaxial compression testing and dir~ct shear testing 
of each of the five rock types. Blocks of rock were collected at 
each detail line location and shipped the Advanced Terra Testing, 
Inc. in Lakewood, co. There samples were cored from these blocks 
of rock. Test specimens, nominally 2 inches in diameter by 4 
inches in length, were cut from the sample cores, surface ground 
and tested. The uniaxial compression tests were performed in 
accordance with the American Society for Testing and Materials 
(ASTM) Standard D 2938 and the triaxial compression testing in 
accordance with ASTM Standard D 2664. The direct shear tests were 
performed in accordance with an ASTM soil test, ASTM Standard D 
3080, except that two pieces of core, approximately 2 inches in 
diameter and 1 inch thick were cut and surface ground on one side, 
were utilized for each set of three normal load tests instead of a 
single soil sample. The ground surfaces were placed against each 
other in the shear machine, immersed in water, loaded normal to the 
ground surface contact and the shear force necessary to produce 
sliding measured. Three normal loads were applied, calculated to 
result in 50 psi, 100 psi and 200 psi normal stress on the ground 
specimen surfaces. The upper cross section on Figure 11 indicates 
the plane surface subjected to shear stress. The angle of 
surface friction (Tan ~) is calculated from the three different 
normal forces (N) applied and the shear force (T) measured each 
time when the rock specimens slipped. 

In addition to the shear properties of intact and broken rock, 
the density of each compression specimen was measured as part of 
the physical testing program. The individual detail line and rock 
type densities are presented in Appendix A . 
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Figure 11. Direct shear test cross section and effect of surface • 
irregularities on frictional shear strength. 

N 

N 

N 

N 

Direct shear test cross section 

T = N Tan <I> 

LEGEND 
N - Normal Force 
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<D - Angle of 
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with irregularity angle (i) 

T = N Tan(<l>+ i) 
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LIMITING EQUILIBRIUM SLOPE STABILITY ANALYSIS 

Daylighted fracture, or joint, sets are potentially subject to 
plane shear sliding failure whenever the fracture is flatter than 
the slope angle and steeper than the angle of surface friction of 
the rock type involved. The wedge formed by two fracture sets is 
subject to sliding failure when the_ plunge of their line of 
intersection plunges flatter than the slope angle, is daylighted, 
and steeper than the angle of surf ace friction of the rock type 
involved. Wedge failures are less common than plane shear 
failures, possibly because there is more area to shear across each 
unit of the highwall face. Only the critical pitwall identified on 
Figure 3 by the number 3 (Structural Domain 1, rock type Tql) is 
primarily at risk because of the potential of plane shear sliding 
along a daylighted fracture. The critical slope highwall 
identified by number 2 (Structural Domain 12, rock type Tmp) is at 
risk for plane shear failure. However, a potential wedge shear 
failure present in the same critical slope has a lower factor of 
safety. Wedge shear provides the only potential failure mode for 
the critical highwalls identified by the numbers 4 (Structural 
Domain 2, rock type Tr), 10 and 12 (Structural Domain 5, rock type 
Tmp) . 

PLANE SHEAR SLOPE ANALYSIS 

• Table 3 lists in bold face type all fracture sets present in 

• 

the fracture orientation data mapped in each detail line that are 
potentially subject to plane shear failure. These potentially 
hazardous fracture sets are potentially subject to sliding failure 
out of either the planned 55° overall slope angles or the maximum 
possible 63.4° overall slope angles in the pitwalls along the 
Ultimate Pit Boundary and inside the pit boundary. The first step 
in the plane shear slope stability analysis was the calculation of 
the true minimum spacing (TMS) of the potentially adverse plane 
shear fracture delineated from inspection of the significant 
fracture sets listed in Table 3. The minimum apparent spacing 
(MAS) along the frequently plunging detail line must be corrected 
for the inclination of the line, for the difference in direction 
between the direction of the detail line and the mean strike of the 
potentially adverse fracture set and for the mean dip of the 
potentially adverse fracture set. Table 4 presents the results of 
this calculation for each potentially adverse fracture set plus a 
sample calculation for the N54°W striking, 38°SW dipping joint set. 

The next step in the plane shear slope stability analysis was 
the measurement of the irregularity angles for each potentially 
adverse fracture set on the Schmidt equal-area projections in 
Appendix B. The measured irregularity angles are also presented in 
Table 4 . 
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Table 4. Daylighted joint properties for potential plane shear 
failures along Ultimate Pit Boundary. 

Joint 
Strike 

Joint 
Dip 

Irregularity Angles 
(degrees) 

Confidence Levels 

Detail 
Line 
and 
Rock 
Type 

Joint 
Spacing 
Minimum 

(ft) 

Joint 
Trace 

Length 
Maximum 

(ft) 
80% 98% 99.9% 

A - Tr NSO°W 
N03°E 

38°SW 
53°NW 

1.04 
0.06 

B - Tup No Adverse Joint Sets 
C - Tup No Adverse Joint Sets 

D - Tr N30°W 
N5l°E 

E - Tmp Nll°W 
N54°W 

F - Tmp N44°W 

G - Trp N38°E 
N72°E 
Nll°E 

32°SW 
62°NW 

48°NE 
38°SW 

43°SW 

40°SE 
50°NW 
27°SE 

0.02 
0.43 

0.77 
0.56 

0.12 

0.09 
0.03 
0.44 

4 
3 

6 
5 

8 
3 

4 

8 
4 
8 

3 
4 

9 
8 

6 
2 

8 

14 
6 
8 

0 
0 

5 
3 

2 
0 

3 

9 
3 
4 

H - Tr Potentially adverse joint set flatter than residual 
friction 

I - Tql N20°W 
N22°W 
N07°W 
N06°E 

22°sw 
55°NE 
38°NE 
56°SE 

1.85 
6.49 
0.59 
2.21 

2 
6 
2 
4 

4 
3 
5 
6 

0 
0 
0 
0 

A+H-Tr Potentially adverse joint sets flatter than residual 
friction 

B+C-Tup No Adverse Joint Sets 

E+F 
Tmp 

N50°w 
Nl3°w 

37°sw 
Sl°NE 

0.47 
0.71 

3 
6 

7 
2 

0 
0 

0 
0 

3 
0 

0 
0 

0 

7 
0 
0 

0 
0 
0 
0 

0 
0 

• 

Example calculation of minimum true spacing between joints of the 
potentially adverse Joint Set that strikes (S) N54°W and dips (D} 
38°SW and Detail Line "E", which bears N29°W (B) and plunges 11° (PL) 
in that direction from the minimum slope distance measured (See 
Detail Line "E" field notes in Appendix c. These are recorded lines • 
7 to 9 on page 4/4 .• 



• 

• 

• 

Golden Queen Mining Co., Inc. Page 23 November 8, 1995 

Table 4. Continued 

1) Correct minimum apparent spacing (MAS) of joints along sloping 
tape to horizontal distance (HD) between line 9 - 110.8 ft to line 7 
- 108.6 ft 

Cos(PL) = ~ Cos(l I 0 ) = (II0.~08 _6) HD= Cos(ll 0 )2.2 = 2.16 ft 
2) correct for minimum perpendicular horizontal distance (PHD) 
between closest joint in set for difference in direction between 
Detail Line bearing (B) and Joint Set.strike (S) 

Sin(B-S) = ;~ Sin(54° -29°) = ;~ PHD = Sin(25°)2.16 = 0.91 ft 
3) Correct for true minimum spacing (TMS) between closest joints in 
set 

Sin(D)= ~ Sin(38°)=~ 0.91 TM:S = Sin(38°)0.91 = 0.56 ft 
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Table 5. Daylighted joint proportion of intact rock and strength • 
reduction factor for size of minimum intact rock bridge to be 
sheared· between joints along potentially adverse joint sets along 
Ultimate Pit Boundary. 

Detail Line 
and 

Rock Type 

A - Tr 

D - Tr 

E - Tmp 

F - Tmp 

G - Trp 

I - Tql 

E+F - Tmp 

Joint 
Strike 

NSO°W 
N03°E 

N30°W 
NSl°E 

Nl1°W 
N54°W 

N44°W 

N38°E 
N72°E 
Nll°E 

N20°W 
N22°W 
N07°W 
N06°E 

NSO°w 
Nl3°w 

Joint 
Dip 

38°SW 
53°Nw 

32°SW 
62°Nw 

48°NE 
38°SW 

43°sw 

40°SE 
50°Nw 
27°SE 

22°sw 
55°NE 
38°NE 
56°SE 

37°sw 
5l°NE 

Proportion 
of Intact 

Rock 

0.206 
0.020 

0.003 
0.079 

0.088 
0.157 

0.029 

0.011 
0.007 
0.052 

0.006 
0.520 
0.228 
0.356 

0.135 
0.106 

Minimum 
Spacing 
of Joint 
Set (ft) 

1.04 
0.06 

0.02 
0.43 

0.77 
0.56 

0.12 

0.09 
0.03 
0.44 

l.85 
6.49 
0.59 
2.21 

0.47 
0.71 

l) Calculation of proportion of intact rock (PIR): 

Strength 
Reduction 
Divisor 

3.33 
1.00 

l.00 
l.87 

2.74 
2.22 

1-.00 

l.00 
1.00 
1.89 

4.87 
11.12 

2.30 
5.48 

l.98 
2.60 

PIR equals Minimum Joint Spacing (JS) divided by Maximum Trace 
Length (TL) plus Minimum Joint Spacing (JS). Joint Set "E" with 
N54°W Strike and 38°SW Dip, 0.56-ft Minimum Joint Spacing (JS) and 
8-ft Maximum Trace Length (TL). 

JS 0.56 
PIR= 11.+JS = ~-56 = 0.157 

• 

• 
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Table 6. Continued 

2) Calculation for Strength Reduction Divisor (SRO) for size of 
rock bridges along potential Joint Set "E" failure surface. Size 
of Joint Set "E" bridge defined by Minimum Joint Spacing (JS) of 
0.56-ft. Standard size taken as the 2-in diameter for specimens 
tested in accordance with American Society for Testing and 
Materials (ASTM) standards for uniaxial and triaxial rock testing 
(ASTM D 2938 and ASTM D 2664) respectively. The strength reduction. 
with respect to size (SZ) in inches, is taken from statistical best 
fit of the testing results reported by Bieniawski (1968), as 
follows: 

ST= 7330( sz-o·658) ST 2 = 7330( z-0·658) = 4646psi ST 0.56 = 7330(0.56(12)]-0·658 = 2093psi 

ST2 4646 
SRD = g:r- = 2093 = 2.22 The estimated shear strength of the o. 56-ft 

0.56 
(6.72-in) rock bridge is then the 2397 psi cohesion of the 2-in 
diameter specimens of the Detail Line "E", Tmp - Middle pyroclastic 
unit, divided by 2.22, or 1080 psi . 
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The next step in the plane shear stability analysis was the .•. 
calculation of the proportion of intact rock along the worst-case 
failure path through the toe of the slope. The results of this 
calculation for each potentially adverse fracture set is presented 
in Table s. Table 5 includes a sample proportion of intact rock · 
calculation for the same N54°W striking, 38°SW dipping joint set 
used in the Table .4 example. This calculation should be 
conservative because the minimum joint spacing was used to estimate 
the intact rock along the assumed failure path and the maximum 
fracture trace length was used to estimate the naturally broken 
rock along the assumed failure path. 

The strength reduction divisor was calculated to account for 
the reduction in rock strength with increase in size of the rock 
bridge. The conservative Bieniawski (1968) size/strength 
relationship equation, presented previously was used to calculate 
the strength reduction divisor. The sample calculation included in 
Table 5 is for the same joint set used in the previous examples. 

The slope stability analysis then shifted to the structural 
domains and the detail lines involved in each structural domain. 
Figure 2 presented the structural domains. Table 6 presents the 
side of the pitwall along the Ultimate Pit Boundary for each of the 
eleven structural domains that intersect the pit boundary. Table 6 
also presents the direction the pitwall faces along the Ultimate 
Pit Boundary within each structural domain, the detail lines in the 
structural domain and the rock type. Table 6 includes Structural 
Domain 12, which lies inside the Ultimate Pit Boundary. The same 
data is presented for Structural Domain 12. 

Table 7 presents the results from the analysis of the 
topographic and planned Ultimate Pit excavation. The information 
included the crest direction of the pitwall within each structural 
domain. The variation of the crest direction for the highwall in 
each structural domain is important because any potentially adverse 
fracture set with a strike within the range of highwall directions 
in that structural domain represents a critical highwall, provided 
only that the dip direction is out of the highwall, as was 
indicated for plane shear slope failure in Figure 4. Table 7 also 
presents the maximum heights of the pitwalls in each structural 
domain. These heights are for the critical, worst-case, pitwalls 
indicated on Figure 3. The north side pitwall slopes of Structural 
Domains 2, 3 and 4, plus a portion of Structural Domains 1 and 5 on 
Soledad Mountain have no indicated height because the pit 
excavation along the Ultimate Pit Boundary proceeds into the north 
side of the mountain. This situation can be seen on Figure 2. 
Structural Domain 1 and Structural Domain s are exceptions. The 
planned Ultimate Pit excavation in Structural Domain l cuts back 
into the rock toward the east end of the north side of Structural 
Domain 1 to extract the GQ-lA Pit (Karma-Wegmann orebody) • 
Structural Domain 5 includes relatively shallow, less than 240 

• 

• 
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Table 6 • Structural Domains, orientation of Ultimate Pitwall, • Detail Lines and rock types 

Structural Ultimate Pitwall orientation Detail Line(s) Rock 
Domain Side of Ultimate Pit Involved Type 

(Direction Pitwall Faces) 
From - Through - To 

l N90E - N30E - N40W I Tql 
(S90W - S30W - S40E) 

2 N40W - NSSW - N07W A Tr 
(S40E - SSSE - S07E) 

3 N07W - NllW - N15W None Qal 
(S07E - SllE - S15E) 

4 N15W - N10E - NSOE I Tql 
(S15E - SlOW - SSOW) 

5 NSOE - N45W - ssow E + F Tmp 
(SSOW - S45E - NSOE) 

6 ssow - S25W - S86W D Tr 
(NSOE - N25E - N86E) 

• 7 S86W - N70W - N52W c Tup 
(N86E - S70E - S52E) 

8 N52W - S45W - sosw G Trp 
(S52E - N45E - NOSE) 

9 sosw - soow - S05E B or c Tup 
(NOSE - NOOE - NOSW) 

10 SOSE - S30E - S60E G Trp 
(NOSW - N30W - N60W) 

11 S60E - S25W - N90E B or C Tup 
(N60W - N25E - S90W) 

12 SlOW - S35W - S30E E + F Tmp 
(N10E - N35W - N30W) 

• 
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Table 7. Maximum height of Ultimate Pitwall within Sructural .• /.. 
Domains 

Structural 
Domain & 

Detail Line 

1 - I 

2 - A 

3 - None 

5 - E+F 

6 - D 

7 - c 

8 - G 

9 - B&C 
G 

10 - G 

11 - B&C 

12 - E+F 

Ultimate Pitwall Direction 
Start - Central - Finish 

(Parallel to adverse strike) 

NOOE - N60W - NSOE 

NSOE.- N35E - NSOE 
NSOW - N35W - N70W 

N83E - N79E - N75E 

N40W - N45E - N40W 

N40W - N65W - N04W 

N04W - N20E - N38E 

N38E - N70W - N85W 

N85W - N90W - N85E 

N85E - N60E - N30E 

N30E - N65W - NOOW 

N80W - N35W - NlOW 

Maximum Height 
Slope. Plunge 
Bearihg (ft) 

400 - East 
0 - N 

0 - N 
550 - NE.•.· 

O - N 

220 - SW 
180 - NW 
240 - NE 

220 - SW 

240 - NW 

860 - SW 

40 - s 
740 - s 

760 - s 

1300 - NE 
780 - SE 
960 SW 

850 - SW 

Rock 
Type 

Tql 

Tr. 

Qal 

Tmp 

Tr 

Tup 

Trp 

Tup 
Trp 

Trp 

Tup 

Tmp 

• 

• 
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feet, planned excavation of the GQ-2NW Pit (Knight Property) into 
the northwest ridge off Soledad Mountain. Most of the planned 
slopes for GQ-2NW extend to the Ultimate Pit Boundary. Structural 
Domain 2 extends inside the Ultimate Pit Boundary and planned 
excavation of GQ-5A Pit (Pit 4 Extension) will develop a 550-foot 
high southwest facing pitwall, well inside the Ultimate Pit 
Boundary. Table 7 also includes the 850-foot maximum pitwall 
height in Structural Domain 12. Structural Domain 12 lies well 
inside the Ultimate Pit Boundary. 

Table 8 presents the conservatively calculated factors of 
safety for the Structural Domain 1 daylighted fracture set that 
strikes N20°W and dips 22° SW. Table 8 presents the plane shear 
factors of safety of the potential plane shear failure using 
one-dimensional and two-dimensional estimates of intact rock along 
the potential failure surfaces and for a dry and a fully saturated 
slope. The calculated factor of safety for 99.9% confidence, 55° 
dry slope is 2.57. The planned slope is predicted to be stable 
under the absolutely worst-case plane shear conditions of 
one-dimensional intact rock and fully saturated conditions, factor 
of safety of 1.62. 

Table 9 presents the conservatively calculated factors of 
safety for the Structural Domain 12 daylighted fracture set that 
strikes Nl3°W and dips 51° SW. Table 9 presents the plane shear 
factors of safety of the potential plane shear failure using 
one-dimensional and two-dimensional estimates of intact rock along 
the potential failure surfaces and for a dry and a fully saturated 
slope. The calculated factor of safety for 99.9% confidence, 55° 
dry slope is 5.70. The planned slope is predicted to be stable 
under the absolutely worst-case plane shear conditions of 
one-dimensional intact rock and fully saturated conditions, factor 
of safety of 5.49. 

Table 10 presents the conservatively calculated factors of 
safety for one Structural Domain 5 daylighted fracture set, the one 
that strikes N5o 0w, dips 37° SW and is a potential hazard to the 
240-foot high northeast side of GQ-2NW Pit. Table 10 presents the 
plane shear factors of safety of the potential plane shear failure 
using one-dimensional and two-dimensional estimates of intact rock 
along the potential failure surfaces and for a dry and a fully 
saturated slope. The calculated factor of safety for 99.9% 
confidence, 55° dry slope is 9.81. The planned slope is predicted 
to be stable under the absolutely worst-case plane shear conditions 
of one-dimensional intact rock and fully saturated conditions, 
factor of safety of 9.34. 

Table 11 presents the conservatively calculated factors of 
safety for one Structural Domain 5 daylighted fracture set, the one 
that strikes Nl3°W, dips 5l°NE and is a potential hazard to the 
220-foot high southwest side of GQ-2NW Pit. Table 11 presents the 
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Table 8. Factors of safety for potentially hazardous plane shear • 
joint set striking N20°W and dipping 22°sw, Domain 1 (Detail Line · 
I), for Ultimate Pit Boundary at GQ-1A (Karma-Wegmann) Pit. 

Quartz Latite Porphyry, overall slope height - 400 ft. 

Dry Slope 

Slope 
Angle (0

) 

63.4 
55 

saturated 
Slope 

Slope 
Angle (0

) 

FACTORS OF SAFETY 

1-Dimensional Intact 

confidence Level 
80% 98% 99. 9% 

2.69 
2.69 

2.56 
2.57 

2.56 
2.57 

1-Dimensional Intact 

Confidence'Level 
80% 98% 99.9% 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

3.17 
3.18 

3.10 
3.11 

3.10 
3.11 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

63.4 1.69 1.61 1.61 2.01 1.96 1.96 

___ s_s ___________ 1_.1_0 _____ 1 __ .6_2 ______ 1_._6_2 ______ 2 __ .0_2 ______ 1_._9_1 ______ 1_._9_1 ___ • 

• 
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Table 9. Factors of safety for potentially hazardous plane shear 
joint set striking Nl3°W and dipping 51°SW, Domain 12 (Detail Lines 
E + F), on northeast facing pitwall, Domain 12 (Detail Lines E + 
F), for inside the Ultimate Pit at GQ-lA (Karma-Wegmann) and GQ-lB 
(Independent) Pits. 

Middle Pyroclastic Unit, overall slope height - 850 ft. 

Dry Slope 

Slope 
Angle (0

) 

63.4 
55 

Saturated 
Slope 

Slope 
Angle (0) 

63.4 
55 

FACTORS OF SAFETY 

1-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

2.39 
5.73 

2.35 
5.70 

2.35 
5.70 

1-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

2.16 2.14 2.14 
5.51 5.49 5.49 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

4.05 
10.34 

4.02 
10.31 

2-Dimensional 

4.02 
10. 31. 

Intact 

Confidence Level 
80% 98% 99.9% 

3.81 3.79 3.79 
10.10 10.08 10.08 
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Table 10. Factors of safety for potentially hazardous plane shear tit 
joint set striking N50°W and dipping 37°SW, Domain 5 (Detail Lines 
E + F), for Ultimate Pit Boundary at GQ-2NW Pit; Knight Property. 

Middle Pyroclastic Unit, overall slope height - 240 ft. 

Dry Slope 

Slope 
Angle (0

) 

63.4 
55 

saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

FACTORS OF SAFETY 

1-Dimensional Intact 

confidence Level 
80% 98% 99. 9% 

7.85 
10.0l 

7.65 
9.81 

7.65 
9.81 

l-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

7.28 
9.44 

7 .1.8 
9.34 

7.18 
9.34 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

13.73 
17.75 

13.56 
1.7.06 

13.56 
17.06 

2-Dimensional Intact 

confidence Level 
80% 98% 99.9% 

13.12 
17.14 

13.04 
17.06 

13.04 
17.06 

Table 11. Factors of safety for potentially hazardous plane shear 
joint set striking Nl3°W and dipping 5l°NE Domain 5 (Detail Lines E 
+ F), for Ultimate Pit Boundary at GQ-2NW Pit; Knight Property. 

Middle Pyroclastic Unit, overall slope height - 220 ft. 

Dry Slope 

Slope 
Angle (0

) 

63.4 
55 

Saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

FACTORS OF SAFETY 

1-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

7.65 
20.57 

7.61 
20.54 

7.61 
20.54 

1-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

7.43 
20.35 

7.41 
20.33 

7.41 
20.33 

2-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

13.95 
38.27 

13.92 
38.24 

13.92 
38.24 

2-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

13.71 
38.04 

13.71 
38.02 

13.71 
38.02 

• 

• 
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plane shear factors of safety of the potential plane shear failure 
using one-dimensional and two-dimensional estimates of intact rock 
along the potential failure surfaces and for a dry and a fully 
saturated slope. The calculated factor of safety for 99.9% 
confidence, 55° dry slope is 20.54. The planned slope is predicted 
to be stable under the absolutely worst-case plane shear conditions 
of one-dimensional intact rock and fully saturated conditions, 
factor of safety of 20.33. 

It is unlikely that the planned highwall slopes of the Soledad 
Mountain project will be subject to any hydraulic uplift pressure. 
Inspection of the old underground workings indicate that ground 
water has been drained from Soledad Mountain. The hydraulic uplift 
pressure and force, shown on Figure 8, would if present in Soledad 
Mountain decrease the stability of the slopes because it reduces 
the normal force acting across the potential failure surface and, 
therefore, the frictional resistance to failure. The drainage of 
ground water from Soledad Mountain could have been through the old 
underground mine workings or by the gravitational effect of Soledad 
Mountain's elevation above the adjacent plain, or some combination 
of both. 

WEDGE SHEAR SLOPE ANALYSIS 

The potential wedge shear sliding hazards present at the 
Soledad Mountain Project were analyzed by first using the Schmidt 
equal-area plots to construct the diagrams in Appendix C to 
determine the dihedral angles, bearings and plunges of all 
potentially hazardous wedge intersections. Experience has 
demonstrated that the same limiting condition criteria govern the 
development of wedge shear slope failures as do plane shear 
sliding, i.e. plunge of the line of intersection less than the 
slope face and greater than the residual friction angle for the 
rock type. Therefore, the first effort was put into determining 
the wedge intersection parameters. 

Table 12 lists all wedge intersections that were determined 
from the fracture sets detected in the fracture orientation data 
mapped along Detail Line I. The plunge of all the wedges is either 
too steep, greater than 63.4°, or too flat, less than 31.4° the 
angle of surface friction of the latite Porphyry to provide a 
failure path. 

Table 13 lists all wedge intersections that were determined 
from the fracture sets detected in the fracture orientation data 
mapped along Detail Lines E and F. Three of the potential wedge 
failure geometries have plunges between the 30.0° residual friction 
angle of the Middle Pyroclastic Unit and the planned slope angle. 
One of these wedges had a dihedral angle of 64°, much too narrow to 
slide as a wedge. Experience indicates that edges with dihedral 
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Table 12. Potentially hazardous wedge intersections at Ultimate 
Pit Boundary along ST-1 Pit (Stelzner Pit) and GQ-lA Pit 
(Karma-Wedgmann deposit), Domain 1 (Detail Line I) , Quartz La.tite 
Porphyry 

Joints Joint Orientations in order Dihedral 'Bearing Plunge. 
Involved Strike Dip Strike Dip Angle 

A - E N48°W 70°SW N48°E 85°NW 87° S62°W 87° 

B -·E N20°W 22°SW N4S°E as°NW 100° SSO°W 21° 

c - E N18°W 76°SW N48°E as°NW 114° SSO°W 76~ 

D - E N02°E 80°SW N48°E 85°SW 130° S79°W 80° 

NOTES: l) Wedge formed by joint sets A and E does not represent a 
hazard because the dihedral ~gle is too narrow, < 90°. 2) Wedge 
formed by joint sets B and E has a plunge less than residual. 
friction angle and, therefore cannot fail. 3) Wedges formed by 
joint sets c and E and by joint sets D and E do not represent 
hazards because their plunges are steeper than any reasonable 
overall slope angle. 

Table 13. Potentially hazardous wedge intersections at Ultimate 
Pit Boundary along GQ-2NW Pit (Knight Property), Domain 5 (Detail 
Lines E + F), Middle Pyroclastic Unit 

.. 

Joints Joint orientations in order Dihedral Bearing Plunge 
Involved Strike Dip Strike Dip Angle 

A - H N67°W 85°SW N13°W Sl°NE 64° S62°E 42° 

B - D NSO°w 37°sw Hl7°E 83°Nw 109° S21°w 36° 

B - G NSO°W 37°SW N82°W 73°NE 74° N87°W 74° 

B - H NSO°W 37°SW N13°W 51°NE 97° S28°E 16° 

G - :a: N82°W 73°NE H13°W 51°NE 116° H7S°E 50° 

• 

. . 

.. • 
-

NOTES: l) Bold face joint wedge orientations are potentially 
hazardous to the stability of overall slope angles steeper than 
their plunges. 2) Wedges formed by joint sets A and H and by joint 
sets B and G do not represent hazards because their dihedral angles 
are too narrow, < 90°. 3) Wedge formed by joint sets B and H has a 
plunge less than residual friction angle and, therefore cannot 
fail. 4) Wedge formed by joint set B and G does not represent a 
hazard because the plunge is steeper than any reasonable overall 
slope angle. 4IJ 
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angles less than 104° do not slide, apparently because of their 
large surface area and resulting cohesion along the potential 
failure surface. The other two wedge geometries in Table 13 
require additional analysis to determine their potential to fail as 
wedges. 

Table 14 lists all wedge intersections that were determined 
from the fracture sets detected in the fracture orientation data 
mapped along Detail Line 'O. The 55° plunge of one wedge 
intersection lies within the range that could result in failure. 
However, one of these has a dihedral angle of 160°. Wedge failure 
is not predicted because the dihedral angle is wider than 
approximately 130°. Dihedral angles greater than approximately 130° 
fail as plane shear geometries. 

Two of the three wedge geometries in Table 15 have plunges 
that lie in the critical range between the residual friction angle 
of 23.5° for the Upper Pyroclastic Unit and the planned pit slopes. 
However, these two wedge geometries have extremely narrow dihedral 
angles. 

Table 16 presents the wedge geometries extracted from the 
fractures mapped along Detail Line G (Trp). Two of the four wedge 
geometries have plunges that are less than the 30.5° residual 
friction angle of the Rhyolite Porphyry. Of the remaining two 
wedge geometries one has too narrow a dihedral angle and the other 
too wide. 

The fracture orientation data from Detail Line A indicated the 
single potentially adverse wedge geometry shown in Table 17. This 
wedge geometry meets all the criteria for potential failure and 
required further analysis. 

The potentially adverse wedge geometry in Domain 12, Detail 
Lines E + F, the Middle Pyroclastic Unit, inside the Ultimate Pit 
contains one potentially adverse wedge geometry. Table 18 presents 
the dihedral angle, bearing and plunge of this potentially adverse 
wedge. 

The next step in wedge shear analysis is the measurement of 
the irregularity angles for the potentially adverse wedge failure 
geometries extracted from Detail Lines E + F, Domain 5, and from 
Detail Line A, Domain 2. The irregularity angles are measured on 
the Schmidt equal-area data plot for the detail line found in 
Appendix B. The irregularity angles are measured in the direction 
of potential movement and failure. Table 19 presents the 
irregularity angles for the Domain 5 wedge failure geometries and 
Table 20 presents the irregularity angles for the Domain 2 wedge 
failure geometry. Table 21 presents the irregularity angles for 
the Domain 12 wedge failure geometry. Tables 19, 20 and 21 also 
present the minimum joint spacing and maximum trace length for each 
potentially adverse wedge geometry. 
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Table 14. Potentially hazardous wedge intersections at Ultimate •. 
Pit Boundary; Domain 6; GQ-2 Pit and GQ-2NW Pit (Knight Property); 
Detail Line D; Aphanitic Rhyolite 

Joints Joint orientations in Order Dihedral .Bearing Plunge 
Involved Strike Dip Strike Dip Angle 

C - D 

D - G 

D - F 

E - G 

F - G 

N73°E 86°NW Nl4°W 

Nl4°w 8l°NE N57°E 

Nl4°w 8l°NE N55°E 

N04 °E 85°SE N57°E 

N55°E 84°SE N57°E 

8l°NE 90° 

70°SE 110° 

121° 

70°SE 125° 

70°SE 160° 

N47°E 

S42°E 

N76°E 

S03°E 

S24°W 

80° 

70° 

81° 

67° 

55° 

NOTES: 1) Wedges formed by joint sets C and D, joint sets D and G, 
joint sets D and F and joint sets E and G do not represent hazards 
because their plunges are steeper than any reasonable overall slope 
angle. 2) Wedge formed by joint sets F and G does not represent a 
wedge failure hazard because the dihedral angle exceeds 130°, 
meaning failure can only occur as the result of plane shear 
failure. 3) Wedges formed by joint sets D and G, joint sets E and 
G and joint sets F and G do not represent hazards because they 
plunge south and not northeasterly out of rhyolite exposed in • 
Domain 6, between NSO°E and N86°E. 

Table 15. Potentially hazardous wedge intersections at Ultimate 
Pit Boundary, Domains 7 and 9 along GQ-6 Pit (Big Butte Pit) and 
Domain 11 along nose of waste between GQ-Sc Pit, GQ-SB Pit and 
GQ-SA Pit (Pit 4 Extensions), GQ-lB Pit (Karma-Wegmann) and ST-1 
Pit (Stelzner); Detail Lines B + c, Upper Pyroclastic Unit 

Joints Joint Orientations in Order Dihedral Bearing Plunge 
Involved Strike Dip Strike Dip Angle 

A - B N49°E 84°Nw N68°E SO°NW 161° N28°E 72° 

A - D N49°E 84°Nw N53°E 88°SE 60 N56°E 48° 

B - D N68°E so°Nw NSJ°E 88°SE 17° SSl°w 47° 

NOTES: 1) Wedge formed by joint sets A and B does not represent a 
hazard because its plunge is steeper than any reasonable overall 
slope angle. 2) Wedges formed by joint sets A and D and by joint 
sets B and D do not represent hazards because their dihedral angles 
are too narrow, < 90°. 3) Wedge formed by joint sets A and B does 
not represent a wedge failure hazard because the dihedral angle 
exceeds 130°, meaning failure can only occur as the result of plane • 
shear failure. 
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Table 16. Potentially hazardous wedge intersections at Ultimate 
Pit Boundary, Domain s, 9 and 10 along GQ-6 Pit (Big Butte Pit); 
Detail Line G; Rhyolite Porphyry. 

Joints Joint Orientations in Order Dihedral ~earing Plunge 
Involved Strike Dip Strike Dip Angle 

B - E N72°E 50°NW Nll°E 27°NE 114° N54°E 19° 

B - F N72°E 50°NW NlS°E 68°SE 70° N33°E 37° 

B - H N72°E 5o°Nw N4l°E 64°SE 71° N52°E 22° 

F - H Nl5°E 68°SE N41°E 64°SE 156° S42°E 64° 

NOTES: 1) Wedges formed by joint sets B and F and by joint sets B 
and H do not represent hazards because their dihedral angles are 
too narrow, < 90°. 2) Wedge formed by joint sets F and H does not 
represent a wedge failure hazard because the dihedral angle exceeds 
130°, meaning failure can only occur as the result of plane shear 
failure. 3) Wedges formed by j·oint sets B and E and by joint sets 
B and H have plunges less than residual friction angle and, 
therefore cannot fail. 

Table 17. Potentially hazardous wedge intersection inside Ultimate 
Pit Boundary, Domain 2 along GQ-SA Pit ; Detail Line A; Aphanitic 
Rhyolite. 

Joints 
Involved 

A - B 

Joint Orientations in Order 
Strike Dip Strike Dip 

NSO°W 38°SW N03°E 53°Nw 

Dihedral 
Angle 

l.23° 

Bearing 

S36°W 

Plunge 

36° 

NOTE: The bold face joint wedge orientation is potentially 
hazardous to the stability of overall slope angles steeper than its 
36° plunge. 

Table 18. Potentially hazardous wedge intersection inside Ultimate 
Pit Boundary, Domain 12 in area of GQ-1 Pit (Queen Ester) and GQ-lB 
Pit (Independent); Detail Lines E + F; Middle Pyroclastic Unit. 

Joints 
Involved 

G - H 

Joint Orientations in Order 
Strike Dip Strike Dip 

N82°W 73°lm Nl.3°W Sl.°NE 

Dihedral 
Angle 

l.l.60 

Bearing 

H7S°E 

Plunge 

50° 

NOTE: The bold face joint wedge orientation is potentially 
hazardous to the stability of overall slope angles steeper than its 
50° plunge. 
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Table 19. Daylighted joint properties for potential wedge shear 
failures at Ultimate Pit Boundary; Detail Lines E + F; Domain 5; at 
GQ-2NW Pit; Knight Property; Middle Pyroclastic Unit. 

Domain Joint Joint Joint Joint Irregularity Angles 
Number Strike Dip Spacing Trace (degrees) 

Minimum Length confidence Levels 
(ft) Maximum 80% 98% 99.9% 

(ft) 

s NSO°w 37°sw 0.47 3 8 0 0 
Tmp N17°E 83°Nw 1.00 20 10 7 s 

s N82°w 73°NE 0.20 20 10 s 0 
Tmp N13°w Sl°NE 0.71 6 s 0 0 

Table 20. Daylighted joint properties for potential wedge shear 
failures inside Ultimate Pit Boundary, Domain 2 along GQ-SA Pit ; 
Detail Line A; Aphanitic Rhyolite. 
Domain Joint Joint Joint 
Number Strike Dip Spacing 

2 
Tr 

NSO°w 
N03°E 

38°SW 
S3°Nw 

Minimum 
(ft) 

1.04 
0.06 

Joint 
Trace 

Length 
Maximum 

(ft) 

4 
3 

Irregularity Angles 
(degrees) 

Confidence Levels 
80% 98% 99. 9% 

3 
5 

0 
0 

0 
0 

Table 21. Daylighted joint properties for potential wedge shear 
failures inside Ultimate Pit Boundary; Detail Lines E + F: at GQ-1 
Pit (Queen Ester) and GQ-lB Pit (Independent); Domain 12; Middle 
Py:t:oclastic Unit 

Domain Joint Joint Joint Joint Irregularity Angles 
Number strike Dip Spacing Trace (degrees) 

Minimum Length Confidence Levels 
(ft) Maximum 80% 98% 99.9% 

(ft) 

12 N82°w 73°NE 0.20 20 10 5 
0 
Tmp Nl3°w Sl°NE 0.71 6 5 0 
0 

• 

• 

• 
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The proportion of intact rock and the strength reduction 
divisor were calculated for the potential wedge failure geometries 
in Domain 5, Domain 2 and Domain 12. These values are presented in 
Table 22. 

Table 23 presents the conservatively calculated factors of 
safety for the Structural Domain 5 daylighted fracture wedge 
intersection that bears s21°w and plunges 36°. Table 23 also 
presents the conservatively calculated factors of safety for the 
other potentialll hazardous wedge intersection in Structural Domain 
5 that bears N75E and plunges so0

• Table 23 presents the wedge 
shear factors of safety for one-dimensional and two-dimensional 
estimates of intact rock along the two joint sets that provide the 
potential failure surfaces in each case and for a dry and a fully 
saturated slope. The planned 55° slopes are predicted to be 
extremely stable, factors of safety of 11.87 in the first case and 
8.20 in the second ·case, under the absolutely worst-case plane 
shear conditions of one-dimensional intact rock and fully saturated 
conditions. 

Table 24 presents the conservatively calculated factors of 
safety for the potentially hazardous wedge intersection in 
Structural Domain 2 that bears S36°w and plunges 36°. Table 24 
presents the wedge shear factors of safety for one-dimensional and 
two-dimensional estimates of intact rock along the two joint sets 
that provide the potential failure surfaces and for a dry and a 
fully saturated slope. The planned slope is predicted to be stable 
under the absolutely worst-case plane shear conditions of 
one-dimensional intact rock and fully saturated conditions. The 
calculated factors of safety for this wedge are sufficiently low, 
at least 2.20 for fully saturated 55° slope angles and 99.9% 
confidence, to warrant occasional inspection of the crest of the 
slope for the development of headwall cracks, an early indication 
of approaching slope instability. 

Table 25 presents the conservatively calculated factors of 
safety for the potentially hazardous wedge intersection in 
Structural Domain 12 that bears N75°E and plunges 50°. Table 25 
presents the wedge shear factors of safety for one-dimensional and 
two-dimensional estimates of intact rock along the two joint sets 
that provide the potential failure surfaces and for a dry and a 
fully saturated slope. The planned slope is predicted to be stable 
under the absolutely worst-case plane shear conditions of 
one-dimensional intact rock and fully saturated conditions. The 
calculated factors of safety for this wedge are sufficiently low, 
at least 3.58 for fully saturated 55° slope angles and 99.9% 
confidence, to warrant occasional inspection of the crest of the 
slope for the development of headwall cracks, an early indication 
of approaching slope instability • 
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Table 22. Daylighted joint proportion of intact rock and strength • reduction factor for size of minimum intact rock bridge to be 
sheared between joints in potentially adverse wedges. 

structural Joint Joint Proportion Minimum Strength 
Domain Strike Dip of Intact Spacl.ng Reduction 

and of Joint Divisor 
Rock Type Set (ft) 

5 - Tmp NSO°W 37°SW 0.135 0.47 1.98 
N17°E 83°NW 0.048 1.00 3.25 

5 - Tmp N82°W 73°NE 0.010 0.20 1.13 
Nl3°W Sl°NE 0.106 0.71 2.60 

2 - Tr NSO°W 38°SW 0.206 1.04 3.34 
N03°E 53°NW 0.020 0.06 l.00 

12 - Tmp N82°W 73°NE 0.010 0.20 l.13 
Nl3°W 51°SW 0.106 0.71 2.60 

• 

• 
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Table 23. Factors of safety for potentially hazardous wedge 
intersections, Domain 5 (Detail Lines E + F), for Ultimate Pit 
Boundary at GQ-2NW Pit; Knight Property. 

Wedge G - H FACTORS OF SAFETY. 

Middle Pyroclastic Unit, overall slope height - 240 ft. 

. Dry Slope 

Slope 
Angle (•) 

63.4 
55 

Saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

Wedge B - D 

1-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

5.37 5.28 5.27 
12.19 12.09 12.09 

1-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

5 .12 5. 06 5. 06 
11.93 11.88 11.87 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

9.68 
22.63 

9. 59 9. 59 
22.55 22.54 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

9.42 
22.37 

9.36 9.36 
22.32 22.32 

FACTORS OF SAFETY 

Middle Pyroclastic Unit, overall slope height - 220 ft. 

Dry Slope 

Slope 
Angle (0

) 

63.4 
55 

Saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

1-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

7.30 
9.05 

7.02 
8.78 

7.01 
8.77 

1-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

6.58 
8.34 

6.45 
8.21 

6.45 
8.20 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

12.62 
15.94 

12.38 12.37 
15.70 15.68 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

11.88 
15.20 

11. 77 11. 76 
15. 08 15. 08 
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Table 24. Factors of safety for potentially hazardous wedge • 
intersections, Domain 2 (Detail Line A), for Ultimate Pit Boundary 
at GQ-5A Pit. 

Wedge A - B FACTORS OF SAFETY 

Middle Pyroclastic Unit, overall slope height - 550 ft. 

Dry Slope 

Slope 
Angle (•) 

63.4 
55 

saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

1-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

2.53 
2.91 

2.42 
2.80 

2.42 
2.80 

I-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

1.87 
2.25 

1.82 
2.20 

1.82 
2.20 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

3.75 
4.43 

3.65 
4.33 

3.65 
4.33 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

2.98 
3.66 

2.93 
3.61 

2.93 
3.61 • 

• 
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Table 25. Factors of safety for potentially hazardous wedge 
intersection on northeast facing pitwall, Domain 12 (Detail Lines E 
+ F), for inside the Ultimate Pit at GQ-lA (Karma-Wegmann) and 
GQ-lB (Independent) Pits. 

Wedge G - H FACTORS OF SAFETY 

Middle Pyroclastic Unit, overall slope height - 850 ft. 

Dry Slope 1-Dimensional Intact 2-Dimensional Intact 

Slope Confidence Level Confidence Level 
Angle (0) 80% 98% 99.9% 80% 98% 99.9% 

63.4 1.97 1..87 1..87 3.20 3.1.2 3.1.1 
55 3.89 3.80 3.79 6.86 6.77 6.77 

Saturated 1-Dimensional Intact 2-Dimensional Intact 
Slope 

Slope Confidence Level Confidence Level 
Angle (0) 80% 98% 99.9% 80% 98% 99.9% 

63.4 1. 72 1..66 1..66 2.94 2.89 2.89 
55 3.64 3.58 3.58 6.60 6.55 6.54 
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SQMMARY A.ND CONCLUSIONS 

A conservative limiting·equilibrium slope analysis of the 
planned 55° overall slope angles for the Soledad M9untain Project 
indicated that all of the planned pit slopes should be stable. The 
primary reasons for the indicated slope stability are geologic. 
The fracture mapping performed demonstrated that the predominant 
fracture orientations are steeply dipping. The majority of the 
fractures mapped are steeper than the planned 55° slopes. In fact, 
the majority of the fractures mapped would be steeper than slopes 
at two units vertical to one unit horizontal, 63.4°. The two 
vertical to one horizontal slope is about as steep that a slope can .. 
be excavated while providing catch benches for occasional ravel. 

The Soledad Mountain topographic high, and the steeply dipping 
jointing have apparently served to lower the water table in this 
area of minimal rainfall. Previous underground mining has provided 
additional drainage for Soledad Mountain. The old underground mine 
workings inspected in Soledad Mountain were generally dry and 
occasionally damp, but not wet. 

The weakness paths presented by the generally steeply dipping 
natural fractures resulted in wedge shear being the predominant 
potential mode of slope failure. The intersection geometry of 

• 

wedge shear provides a line of intersection that is flatter than • 
the dip of either of the two fracture sets that form the wedge. 
Therefore, at the Soledad Mountain Project wedge shear is more 
likely mode of slope instability. Plane shear is the more frequent 
failure mode in areas where the natural jointing pattern contains 
more flat dipping fracture sets. 

• 
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APPENDIX A 

Table Al. Uniaxial and Triaxial Compression Test Results 

Sample 
Ident. 

Length 
(in.} 

Diam. 
(in.} 

Confining 
Pressure 

(psi) 

Failure 
Load 
(lb) 

Failure 
Stress 

(psi) 

2 x 1 Structua: 
Corrected Control 

(psi) of 
Failure 

Detail Line~ "A" a,nQ, "H" ' Tr . A:gb,an;i.t;i~ RhJCQlit~, f lQw ba.nQ.eQ. 
A3#2 3.777 1.944 0 42000 14150 14100 
A3#4 3.787 1.950 0 27100 9070 9040 
A3#3 4.010 1.941 250 58500 19750 19830 
Al#2 4.506 1.954 500 46600 15520 15780 
A3#1 4.409 1.948 750 67400 22570 22900 
A4#3 4.057 1.955 1000 139200 46320 46530 
A2#1 4.254 1.941 1250 121000 40810 41260 
Al#l 4.583 l.944 1500 54000 18100 18450 

Failure Strength (psi) = 13970 + 14.497(Confining Pressure - psi) 

Angle of Internal Friction = 60.6° 
Internal Cohesion = 1835 psi 

r = 0.379; s~ = 11340 psi; T_ = 1.915 (90%) 

Dgt;a,il Ling "B" a,ng "~", TyQ - QQQgr PyrQQlg~tiQ Qnit 
Bl#3 3.852 l.934 0 62250 21190 21180 
B3#3 4.391 1. 939 0 20000 6770 6870 
Bl#2 4.416 1.940 250 33400 11280 11460 
B3#1 4.436 1. 940 500 58100 19620 19940 
B1#4 4.863 1.937 750 42300 14300 14680 
B1#7 4.499 1.933 1000 90100 30630 31180 
B3#2 4.388 1.940 1250 71300 24040 24390 
Bl#5 4.706 1.938 1500 75000 25320 25900 

Failure Strength (psi) = 12940 + 9.922(Confining Pressure - psi) 

Angle of Internal Friction = 54.8° 
Internal Cohesion = 2054 psi 

r = 0.489; s~ = 6200 psi; T- = 2.395 (95%) 

Yes 
Yes 
Yes 
Minor 
Yes 
Yes 
Yes 
Yes 

Minor 
Moderat: 
Minor 
Minor 
Yes 
No 
Minor 
ModeratE 
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APPENDIX A (Continued) 

Table Al. Uniaxial and Triaxial Compression Test Results (Con't) 

Sample 
!dent. 

05#2 
05#1 
02#3 
01#2 
02#1 
01#3 
02#2 
01#1 

Length 
(in.) 

D~tg,il 
3.646 
3.771 
3.898 
4.088 
4.323 
4.315 
4.367 
4.402 

Diam. 
(in.) 

L;in~ "0"' 
1.990 
1.989 
1..986 
1.987 
1.987 
1.982 
1.989 
1.984 

Confining Failure Failure 2 x 1 
Pressure Load Stress Corrected 

(psi) (lb) (psi) (psi) 

:tr - AQbgni~i~ Rh~Ql;it~, f lQW QgnQ~Q 
0 12500 4020 3970 
o 46600 15000 14900 

250 112800 36410 36320 
500 131500 42400 42550 
750 108000 34820 35170 

1000 161000 52160 52700 
1250 103000 33130 32510 
1500 131000 42350 42870 

Structual 
Control 

Of 
Failure 

Yes 
Moderate 
Minor 
Minor 
Yes 
Moderate 
Moderate 
Yes 

Failure Strength (psi) = 19960 + 19.487(Confining Pressure - psi) 

Angle of Internal Friction = 64.5° 
Internal Cohesion = 2261 psi 

r = 0.483; s~ = 12320 psi; T_ = 2.368 (95%) 

Dgtail Ling "E"' TrnQ - Middle P~rg~lg§tiQ 
E3#2 3.804 1.985 o 65600 21200 
E4#3 3.922 1.980 o 33350 10830 
E3#1 3.966 1.986 250 51700 16680 
E5#3 4.1.35 1.988 500 83500 26890 
E2#2 4.064 1.986 750 47000 1.5160 
E2#1 4.600 1.989 1000 68000 21870 
El.#1 4.538 1.987 1250 73000 23520 
E4#1 4.718 1.986 1500 63000 20310 
ElO#l 4.063 1.957 500 105000 34880 
Ell#l 3.877 1.957 750 49300 16360 
El0#3 3.888 1.956 1500 165300 54940 

Unit 
21080 
10820 
16680 
27020 
15200 
22250 
23890 
20720 
35040 
16340 
54900 

Failure Strength (psi) = 15950 + ll.947(Confining Pressure - psi) 

Angle of Internal Friction = 56.5° 
Internal Cohesion = 2397 psi 

r = 0.244; s~ = 11120 psi; T_ = 1.704 (88%) 

Minor 
Minor 
Minor 
Minor 
Yes 
Moderate 
No 
Yes 
Minor 
Moderate 
Minor 

• 

• 

• 
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APPENDIX A (Continued) 

Table Al. Uniaxial and Triaxial compression Test Results (Can't) 

Sample 
Ident. 

F2#2 
F3#4 
F2#3 
F3#1 
F3#2 
F5#1 
F1#1 
F3#3 
F12#2 
F13#1 
Fll#l 
Fl2#1 
F10#1 

Length 
(in.) 

Diam. 
(in.) 

D~!:,a,il Lin~ 
3.423 1.992 
3.552 1.994 
3.733 1.991 
4.052 2.008 
4.056 2.005 
4.255 1.945 
4.329 1.985 
4.540 2.008 
3.931 1.976 
3.002 1.972 
3.628 1.973 
3.475 1.973 
4.124 1.975 

Confining 
Pressure 

(psi) 

Failure 
Load 
(lb) 

Failure· 
Stress 

(psi) 

"F"' Tmn - MiQQle PYJ;:QQla~ti~ 
0 67200 21560 
0 63500 20340 

250 86200 27680 
500 71300 22520 
750 96700 30600 

1000 60000 20140 
1250 51800 16720 
1500 105100 33200 

250 38600 12580 
750 82600 27020 

1000 157000 51320 
1250 31900 10400 
1500 72100 23490 

. . 
2 x 1 Structual 

Corrected Control 
(psi) . Of 

Failure 

Unit 
21130 Moderate 
20030 Minor 
27460 Minor 
22540 Minor 
30670 No 
20350 Moderate 
16890 Yes 
33680 Moderate 
12570 No 
26000 No 
50770 No 
10220 Yes 
23620 Minor 

Failure strength (psi) = 21680 + 3.413(Confining Pressure - psi) 

Angle of Internal Friction= 33.1° 
Internal Cohesion = 5867 psi 

r• = 0.031; S,.. = 10620 psi; T_ = 0.595 (43%) 

Detail Lines "E" and "F". Trnp - Middle Pyroclastic Unit 

Failure Strength (psi) = 18960 + 6.938(Confining Pressure - psi) 

Angle of Internal Friction= 48.4° 
Internal Cohesion = 3600 psi 

r' = 0.111; S,.. = 10540 psi; T_ = 1.662 (89%) 
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APPENDIX A (Continued) 

Table Al. Uniaxial and Triaxial Compression Test Results (Con't) 

Sample 
Ident. 

G#3 
G#6 
G#l 
G#2 
G#4 
G#5 
G#7 
G#8 

Length 
(in.) 

Detail 
3.824 
4.009 
4.490 
4.525 
4.500 
4.193 
4.082 
4.014 

Diam. 
(in.) 

Lin~ "~"' 
l.940 
1.974 
l.972 
l.965 
l.978 
l.978 
l.977 
l.973 

Confining Failure Failure 2 x l 
Pressure Load Stress Corrected 

(psi) (lb) (psi) (psi) 

T:r:I;2 - Rhvolit~ PQJ::QO~I:t:. f lQW 1;2g,ng~g 
0 6900 2330 2330 
0 14300 4670 4680 

250 23700 7750 7870 
500 32500 10700 10880 
750 66800 21720 22050 

1000 58300 18950 19080 
1250 40900 13290 13340 
1500 43100 14050 14080 

Failure strength (psi) = 6250 + 8.444(Confining Pressure - psi) 

I"lf.7 
I#8 
I#l 
I#2 
I#3 
I#4 
I#5 
I#6 

Angle of Internal Friction = 52.0° 
Internal Cohesion = 1075 psi 

r' = 0.496; S"" = 5200 psi; T...., = 2.430 (95%) 

D~tg.il Lin~ "I"' Tgl - Quartz Lgtite PQl:Qh~r:y: 
3.994 l.990 0 38300 12310 12320 
4.074 1.987 0 63000 20320 20380 
4.463 l.993 250 97300 31190 31610 
4.442 1.991 500 109500 35160 35630 
4.420 1.991 750 72000 23120 23410 
4 .315 l.991 1000 100000 32110 32420 
4.121 l.990 1250 106250 34150 34290 
4.196 1.990 1500 107000 34380 34610 

Structual 
Control 
of 

Failure 

Moderate 
Minor 
Minor 
No 
No 
Yes 
Minor 
Minor 

Minor 
No 
Minor 
No 
Yes 
Yes 
Minor 
Minor 

Failure Strength (psi) = 21340 + 10.273(Confining Pressure - psi) 

Angle of Internal Friction = 55.3° 
Internal Cohesion = 3329 psi 

r' = 0.474; S"" = 6610 psi; T ..... = 2.326 (95%) 

• 

• 

• 
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APPENDIX A (Continued) 

Table A2 Direct Shear Test Results 

Sample 
Ident. 

Sample 
Diameter 

(in.) 

Normal 
Load 
(lb) 

Normal 
Stress 
(psi) 

Shear 
Force 
(lb) 

Shear 
Stress 
(psi) 

Detail Lines "A" and "H", Tr - Aphanitic Rhyolite, flow banded 

A4#2 

A4#3 

A4#6 

1.942 

1.941 

1.954 

148.10 
296.20 
592.40 

147.95 
295.90 
591.80 

150.00 
300.00 
600.00 

50.00 
100.00 
200.00 

50.00 
100.00 
200.00 

50.02 
100.04 
200.08 

91.00 
173.00 
330.20 

92.00 
173. 00 
355.00 

94.00 
182.00 
340.00 

30.72 
-58.41 
ll.l.41 

31.09 
60.83 

119.97 

31.35 
60.69 

113.38 

Shear Strength (psi) = 3.58 + 0.558(Normal Stress - psi) 

Bl#l 

Blif 6 

B4#6 

Angle of Surface Friction = 29.1° 
Surface Cohesion= 3.58 psi 

r = o.996; s~ = 2.56 psi; T. = 40.690 (>>99%) 

Detail Line "B" and "C", Tup - Upper Pyroclastic Unit 

l.941 147.95 50.00 71.00 23.99 
295.90 100.00 142.00 47.99 
591.80 200.00 266.20 89.90 

1.942 148.10 50.00 70.00 23.63 
296.20 100.00 131.00 44.23 
592.40 200.00 252.00 85.08 

1.954 147.95 50.00 72.00 24.33 
295.90 100.00 140.00 47.31 
591.80 200.00 275.00 92.94 

Shear Strength (psi) = 2.59 + 0.434(Normal Stress - psi) 

Angle of surf ace Friction = 23. 5° 
Surf ace Cohesion = 2.59 psi 

r = o.994; s~ = 2.41 psi; T. = 33.665 (>>99%) 
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APPENDIX A (Continued) 

Table A2. Direct Shear Test Results (Can't) 

Sample 
Ident. 

Sample 
Diameter 

(in.) 

Detail Line "D", 

D34#1 1.988 

04#1 1.987 

D4#2 1.991 

Normal 
Load 
(lb) 

Normal 
Stress 
(psi) 

Tr - Aphanitic Rhyolite, 

155.20 50.00 
310.40 100.00 
620.80 200.00 

155.05 50.00 
310.10 100.00 
620.20 200.00 

155.65 50.00 
311.30 100.00 
622.60 200.00 

November 8, 1995 

Shear 
Force 
(lb) 

·Shear 
stress 
(psi) 

flow banded 

93.00 29.96 
179.00 57.67 
348.20 112.11 

95.00 J0.64 
184.00 59.34 
350.00 112.87 

95.00 30.51 
192.00 61.67 
368.00 118.20 

Shear Strength (psi) = 2.95 + 0.558(Normal Stress - psi) 

Angle of surface Friction = 29.2° 
Surface Cohesion = 2.95 psi 

r1 = 0.997; Sp= 2.95 psi; T. = 48.002 (>>99%) 

Detail Line "E", Tmp - Middle Pyroclastic Unit 

E4:/f:2 1.989 155.35 so.co 102.00 32.83 
310.70 100.00 198.00 63.72 
621.40 200.00 370.00 119.08 

ES#l 1.984 145.50 50.00 87.00 28.14 
309.00 100.00 194.00 62.75 
618.00 200.00 369.00 119.36 

E6#2 1.990 155.50 50.00 83.00 26.69 
311.00 100.00 190.00 6J..09 
622.00 200.00 354.00 113.82 

Shear strength (psi) = 1.77 + o.583(Normal Stress - psi) 

Angle of surface Friction = 30.2° 
surface Cohesion= 1.77 psi 

r = o.994; s~ = J.23 psi; T. = 33.699 (>>99%) 

• 

• 

• 
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APPENDIX A (Continued) 

Table A2. Direct Shear Test Results (Con't) 

Sample 
Ident. 

Sample 
Diameter 

(in.) 

Normal 
Load 
(lb) 

Normal 
stress 
(psi) 

Shear 
Force 
(lb) 

Shear 
Stress 
(psi) 

Fl#2 

F2#1 

F4#1 

Detail Line "F", Tmp - Middle Pyroclastic Unit 

1.962 151.15 50.00 95.00 31.42 
302.30 1.00.00 1.83.00 60.53 
604.60 200.00 350.00 l.l.5.77 

1.992 155.85 50.00 89.00 28.56 
311.70 1.00.00 181.00 58.08 
623.40 200.00 340.00 109.10 

1.946 148.70 50.00 93.00 31.27 
297.40 100.00 187.00 62.87 
594.80 200.00 374.00 125.75 

Shear Strength (psi) = 2.23 + 0.575(Normal Stress - psi) 

Angle of Surface Friction = 29.9° 
Surface Cohesion = 2.23 psi 

r = 0.986; s~ = 4.79 psi; T. = 22.434 (>>99%) 

Detail Lines "E" and "F", Tmp - Middle Pyroclastic Unit 

Shear Strength (psi) = 2.00 + 0.578(Normal Stress - psi) 

Angle of Surface Friction = 30.0° 
Surface Cohesion = 2.00 psi 

r = o.990; s~ = 3.83 psi; T. = 39.927 (>>99%) 
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APPENDIX A (Continued) • Table A2. Direct Shear Test Results (Con' t) 

Sample Sample Normal Normal Shea.r Shear 
!dent. Diameter Load Stress Force stress 

(in.) (lb) (psi) (lb) (psi) 

D~t,aiJ. Lin~ "~"' TI:Q - RhyQlit~ EQD:2hY!:Y: 

G:/#A 1.962 151.15 50.00 95.00 32.60 
302·. 30 100.00 183.00 63.20 
604.60 200.00 350. 0.0 130.30 

G:/#B 1.992 155.85 50.00 89.00 29.60 
311.70 100.00 181.00 56.60 
623.40 200.00 340.00 114.80 

G:/#C 1.946 148.70 50.00 93.00 30.00 
297.40 100.00 187.00 58.70 
594.80 200.00 374.00 120.40 

Shear Strength (psi) = 1.32 + 0.588(Normal Stress - psi) 

Angle of Surface Friction = 30.5° • surface Cohesion = 1.32 psi 

rz = 0. 994; S,. = 3.27 psi; T. = 33.271 (>>99%) 

Detail Line "I", Tql - Quartz Latite Pornhyzy 

I:/#A 1.962 151.15 50.00 95.00 32.90 
302.30 100.00 183.00 60.90 
604.60 200.00 350.00 122.40 

I#B 1.992 155.85 50.00 89.00 31.70 
311.70 100.00 181.00 56.50 
623.40 200.00 340.00 113.70 

If.C 1.946 148.70 50.00 93.00 30.80 
297.40 100.00 187.00 58.30 
594.80 200.00 374.00 122.50 

Shear Strength (psi) = -0.43 + 0.610(Normal Stress - psi) 

Angle of surface Friction = 31.3° 
Surface Cohesion = o.oo psi • ~ = 0.988; S,. = 4.72 psi; T. = 24.144 (>>99%) 
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APPENDIX A (Continued) 

• Table A3. Density Measurements 

Sample Density Sample Density 
Ident. (PCF) Ident. (PCF) 

Detail Lines "A" and "H" Detail Lines "B" and "C" 

A3#2 147.4 Bl#3 158.2 
A3#4 144.8 B3#3 154.1 
A3#3 144.2 B1#2 154.4 
Al#2 129.4 B3#1 153.4 
A3#1 142.9 B1#4 145.1 
A4#3 148.6 Bl#7 157.7 
A2#1 146.9 B3#2 153.9 
Al#l 131. 5 Bl#5 152.1 

Mean 142.0 153.6 
Standard Deviation 7.4 4.0 

Detail Line "D" Detail Line "E" 

D5#2 153.9 E3#2 150.6 
D5#1 156.2 E4#3 142.7 
02#3 151.0 E3#1 142.9 • Dl#2 151.9 E5#3 143.5 
02#1 152.4 E2#2 146.0 
Dl#3 153.0 E2#1 141.6 
D2#2 148.5 El#l 147.9 
Dl#l 15215 E4#1 144.4 

ElO#l 150.7 
Ell#l 138.5 
E10#3 152.6 

Mean 152.4 145.6 
Standard Deviation 2.2 4.4 

Detail Line "F" Detail Line "F" 

F2#2 153.1 Fl2#2 142.2 
F3#4 145.8 Fl3#1 147.4 
F2#3 152.4 Fll#l 151.8 
F3#1 144.6 Fl2#1 141.3 
F3#2 141.8 FlO#l 14211 
FS#l 155.5 
Fl#l 152.7 
F3#3 143.1 

Mean 147.2 

• Standard Deviation 5.2 
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APPENDIX A (Continued) 

Table A3. Density Measurements (Con't) 

Sample 
Ident. 

Density 
(l?CF) 

Sample 
Ident. 

Noveml:>er a, 1995 

Density 
(l?CF) 

Detail Line "G" Detail Line "I" 

Mean 

G#3 
G#6 
G#l 
G#2 
G#4 
G#5 
G#7 
G#S 

Standard Deviation 

125.5 
140.3 
142.9 
137.8 
149.0 
148.9 
142.2 
138.7 

140.7 
7.4 

I#7 
I#8 
I#l 
I#2 
I#3 
I#4 
I#S 
I#6 

152.9 
150.6 

.154.S 
154.l 
144.8 
153.6 
148.3 
149.9 

151.1 
3.4 

• 

• 

• 
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Figure A1. Compression test plot . 

Detail Lines "A" and "H", Compression Test Results 
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Detail Lines "A" and "H", Direct Shear Test Results 
Tr - Aphanitic rhyolite, flow banded 
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Figure A3. Compression test plot . 

Detail Lines "B" and "C", Compression Test Results 
Tup - Upper pyrocfastic unit 
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Detail Lines "B" and "C", Direct Shear Test Results 
Tup - Upper pyroclastic unit 
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Figure AS. compression test plot • 

Detail Line "D", Compression Test Results 
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Detail Line "D", Direct Shear Test Results 
Tr - Aphanitic rhyolite, flow banded 
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Figure A7. Compression test plot . 

Detail Line "E", Compression Test Results 
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Detail Line "E", Direct Shear Test Results 
Tmp - Middle pyroclastic unit 
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·Figure A9. Compression test plot • 

Detail Line "F", Compression Te~t Results 
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Detail Line "F", Direct Shear Test Results tzj (j) 
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Figure A1l.. Compression test plot . 

Detail Lines "E".& "F", Compression Test Results 
Tmp - Middle pyrocfastic unit 
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Detail Lines "E" and "F", Direct Shear Test Results 
Tmp - Middle pyroclastic unit 
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Figure A13. Compression test plot . 

Detail Line "G", Compression Test Results 
Trp - Rhyolite Porphyry, flow banded 
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Detail Line "G", Direct Shear Test Results t'Zj (j"j ..... 0 
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• Figure Al.S. Compression test plot. 
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• 

Detail Line "I", Compression Test Results 
Tql - Quartz Latite Porphyry · 
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• 

APPENDIX B 

• SCHMIDT EQUAL-AREA FRACTURE DATA PROJECTIONS 

• 
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Figure B-1. Schmidt equal-area plot of Detail Line A fractures. • 
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• Figure B-2 • Schlllidt equal-area plot of Detail Line B fractures. 
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Figure B-3. Schmidt equal-area plot of Detail Line C fractures. ••• 
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• Figure B-4. Schmidt equal-area plot of Detail Line D fractures. 

.N 
C'onf'<.:lei.c.c Po/e~ SCHHIDT F.OUAl.·AIU::,\ Nl::T pc 

Level 1 ·1:. A,.e• LOWl::R 11t:111:;1•11t:1n: 

80jl. 3 
0 a 9 BY. 4 

9 9.91- b 
a 0 a a a 

a a 0 0 a 0 a 0 a a 

a a a a a a a a a a a 0 a a 

a a 0 a a a a 

a a a a a a a z 

a 0 0 0 0 z 0 0 0 

0 0 0 a 2 
a I a 

0 2 

w a a a 2 0 ~- a a a 0 a E 

1 
~ 

Q Q a 0 a Q Q 0 Q 0 0 0 2 

0 0 0 0 0 Q a 0 Q 0 0 a 

a a Q a a a a a 0 • a 0 Q Q 

Q a a a Q Q Q a a a a 0 a a 

a a 0 2 a a a a z Q a 

a a a a a Q 0 a '®' 3 a a Q a Q a 0 z z z 

z a 2 

RAli l'Oll:T COUNT 2 COLDEN QUEEN MINING CO., SOLEDAD MTN. 

NUHBER OF POINTS 93 LIME "O", ll'W Ridge, Upper Road 
I s 

• 



Golden Queen Mining CO. I Inc. Page B-6 November 8, 1995 

Figure B-5. Schmidt equal-area plot Of Detail Line E fractures. • 
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• Figure B-6. Schmidt equal-area plot of Detail Line F fractures. 
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Figure B-7. Schlllidt equal-area plot of Detail Line G fractures. • 
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• Figure B-8 • Schmidt equal-area plot of Detail Line H fractures. 
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Figure B-9. Schmidt equal-area plot of Detail Line I fractures. • 
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Figure B-10. 
fractures. 

Schmidt equal-area plot of Detail Lines A·+ H 

}{ 

SCllH IDT t:l./1.'.\l,•.llU:,\ N~:T Co .. Ficle.,cc Pal-:1 ft! 

l.OWl'Z!f llt:itlSl'H~:ln: 
Level f / .. Ar, 

80Yo 4-
0 98/. 6 

9.9.9 % 8.5 
5 z z . 0 

11 

®'. 
l 0 z z z 0 0 0 2 IS 

? ;.: 0 0 0 2 

0 0 2 z 2 0 0 0 l 

II 0 0 0 0 2 2 0 z 2 0 0 z 0 

0 0 0 0 0 0 z @ z 0 0 0 0 

2 0 0 0 0 0 0 0 0 z z 

w I 
0 0 0 0 o-x--z 0 0 0 l E 

I 
0 0 0 e 2 2 1· 0 0 0 l 

0 J 0 0 0 0 0 z 

0 z 0 0 0 0 0 ·o 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 n 0 0 0 0 0 0 0 

l 0 0 0 0 0 0 J & 
0 0 0 0 z 

COi.DEN Ql'EE.'1 !I un !IC co. . SOl.S:DAD :!Tll. 

NUMBER OF' (.'QI/ITS ZOO 



Golden Queen Mining co., Inc. Page B-12 November 8,· 1995 

Figure B-11. 
fractures. 

Schmidt equal-area plot of Detail Lines B + C 

}I 
C on+'iJc.,ce Poles SCHMIDT EQUAL-AREA N~"T per 

LOWER HEMISPHERE L e"IC I f 3 A .. ea. 
0 0 0 0 80% 3.S 

0 0 0 98Y. 4-.S 
99.9% 7.S 

0 0 0 0 0 z % 12. 
0 0 0 0 () % /6 

0 % 0 Q % 2 Q Q Q % a 

l a a a 0 a 2 Q o· 0 

% 0 a 0 a Q Q a a 0 0 

0 0 0 Q Q a 0 0 0 0 0 a a 

0 0 0 0 a 0 Q Q 

·w a % % % % 
I 

0 0-lC--l 0 Q a 

I 
Q a a a 0 Q 0 0 0 0 0 

% 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 a a 0 0 0 0 0 0 

% 0 0 0 0 0 0 0 0 0 0 

% 0 0 0 0 0 0 0 

0 0 0 0 0 

0 0 0 2 

0 0 0 2 2 

RAW POINT COUNT 0 0 0 0 0 COLDEN QUEEN HININC CO., SOLEDAD MTN. 

HtJKBER OF POINTS 137 
I 

LINES ·a~ 4 "C", Tup • Up~r pyroclaseic 

s 

• 

• 

• 



RAW POINT COUNT 
GOLDEN QUEEN MINING CO., SOl.EllAll MTN. 

HUHBER OF POINTS 19~ LINES •£.1..F•, Stelzner and Queen Es~er 

• 



Golden Queen Mining Co., Inc. Page c-1 November 8, l.995 

• 

APPENDIX C 

WEDGE-SHEAR FRACTQRE INTERRECTIQN CONSTRUCTIONS •• 

• 



• 

• 

• 

Golden Queen Mining co., Inc. Page C-2 November 8, 1995 

Figure c-1. Wedge intersection construction for Detail Line A 
fracture sets, see Figure B-1. 
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Figure c-2. Wedge intersection construction for Detail Line D 
fracture sets, see Figure B-4. 
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Figure C-3. Wedge intersection.zfonstruction for Detail Line G 
fracture sets, see Figure B-7. 
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Figure C-4. Wedge intersection construction for Detail Line I 
fracture sets, see Figure B-9. 
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Figure C-5. Wedge intersection construction for Detail Lines B + c 
fracture sets, see Figure B-11. 

N 

s 

\ 

\ 
\ 

\ 

\ 

\ 
\ 

E 



Golden Queen Mining Co., Inc. Page C-7 November 8, 1995 

Figure C-6. Wedge intersection construction for Detail Lines E + F • 
fracture sets, see Figure B-12. 
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APPENPIX D 

DETAIL LINE FIELD DATA FRACTURE MAPPING SHEETS 
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· Location 'ffo Q § s-'6~ (,W .3 S-Z... 

2.03. 

U~'°E,e S4'!JO~Page I of 2-- • No. Tape Strike Dip . 'I' race Fracture Remarks 
·Distance . Length Type Filling . .. 

1 0 '010 qCJ I :r. 
2 0 ~lo s ftJ..e' 2., :r . 

. 3 9 J.2.fZJO r-z..(Je l. ~ 
.. 

4. c, ! I I ~!;j()p- 7_ ::r ; 

5 0 ·-· 
re /{I Ss-sw 't v ... 

6 Cf ~t-0 f-f 4JW t./ ~ 

7 4 .3~0. 
. . 

2. T S.;.~w ' 

8 Cf 
0 

s+ 0 

91sif ~ J 

9 /J 33t.d cro 2.: :r 
10 13, I t../30 . ; 18 Se z. ~ 

0 I 8J7- ~...; . 
. . 

11 J <:) 332 Jo ::r 
12 I "(, S° .87-SE .3 ~ 

13 ;-::;.. I 7/0 8"! ~fl' 1 J • 14 1& f.Zo . 8851: 'I ::T 
15 J-0 /o 0 )::;. St!' c, -:r 
16 je. 1-8° . G,</IJ~ c; r 
17 j3 33c,o . 1t-,ot! 2 O" 
18 z ')' 0 

J3z.- · 5.J.'tl~ ~- r 
19 ~5" u/' S1- sc S' T 

.. 

20 2~ 7.,fl(/ ':/G0SW ~ :r::. 

. &10. 8~sE 
. 

21 .,z~ ·;o ~ 

22 33 5.d1 15'5€ s 0 
23 34 2'J...o :fl Sc z. ~ 

24 34 3.</oo {?3 l.)J..~ z . -J 

25 3~ JJt./. 8+.S~ It./ "'J"" 
·-· 

.· 



• 

• 

• 

203. 

~\ .. 
\. ' nafe· 

Detail Line J3 · · ; Bearing //b · ; ~lunge. _"2 ..... · _0 
__ _ 

· Location 7'& 1

(? 55'<:> ~ GC)~'S""Z.... Uf)/Jnl 6hJl)lE P~ge Z. of 2.-
No. Tape Strike Dip . Trace Fracture. Remarks 

. Distance . Length Type Filling 
~ - .. 

1 :<~ 48 ~7S€ I -;;--

2 l/.o L./ 8<3 · rr-·~l!J.w ...3 -.j . 

·3 ~1· ~10· 80.sE ~ ~ 

s-t./ 0 'I 
.. 

4 qz, 819Se" .J : 

5 4~ S''-1" 8<:JStr <I ::r 
6 43 18a </o z., ~ 
7 . '/3 u8° · (p3 .dw ~ iJ. 

8 ¥5" 3'5~0 D&~f.JJ -.3 ;:J 

9 i./fa 3~Q (0. -J· :r p ·G-iS) .3S--S-
10 01 SC. o. :~ZJJ~ / \J 

s'-/ l~.s4~ 
. 

11 ':?Cf 0 z. .::s-
12 .5~· 33c,o =?-9s rv ~ .:r 
13 55"" 8& fl '1(!) I s 
14 4 Lt.UV I u yV1 

15 -, I 
16 \I 

' 17 -· 
18 

19 

20 ~ 

21 

22 

23 

24 

25 

.::··.- •... :·: .·:~.~-~ ... 

.·.· -

" ·,· 

. 

. 

,, 
..,-:::-~· 

~ ·::.':'~~ 
.. ;,·; 



2. 03. 
0 ()· 

Dal:e riL~/y-c 
Det:ail Line C.:. ; Bearing :;l. o/ B ; ~lunge _·_z._D __ _ 

__ ....;;;._.___ vN'~ s&"E" / 
· Locat:ion '-"VJ erg, .ca /JI) l'age I 0£ '-

---------___,;;~~-~;:..;;...:....._~ ---- J • No. Tape Strike Dip . Trace Fracture Remarks 
·Distance . Length Type Filling . . 

l 4 ;-;z" rf tJ!( --3 
. . 

;:j"" 

2 t./ :;_~·go ·1-r.f PuJ 2 er' . 

·3 £/.~- 1:;. 2° <r -
:t-S'Ne" ..3 .. 

4 L./. :;- tr z" ?'/V£' 3 ~ : 

5 1eo 0 8s- {;- S. ft.I 
ti.ere.• ntf JI 

IJ..J 1/)1?" < ~ ir./' 3-
0 

8<);;.jlf 
!6-C.E"C.'- '/°! 

I€) JI (.,Jj L YJ tr' 
... 

6 :;- 330 S" J=L-/ ~ J.h. I 

7 q ..S.25' 
0. 1-Z.iJh' 0 J. ~ 11 

tv1n,t::"' C,t..4'/ .. 

8 '1 c3l?" '-/ ---96 ._; 

9 9 '!:,/e:/ a 
~l8w } . ::r 

10 7 l.310° ;~°.5-w I :r 
32r}:J I st 1.;1: 

. . 
11 /I I ::r 
12 ,; I 0 0 'l.'fl, ??.S cu z.. 
13 12- ~e>'Jo 55" A.JI: 2..-. -:s- • 14 /3 1. z«~ . f-(.p l.J ~ @ ~ I . 

15 14 ~-s- ri/. ).J Er z \J 

16 1< ff-JO '-13~ I 7-- iJ <:..t,AI 
/, // 

"t. w 101:!' 

17 t=r . 3(o
0 

(PS'"ue: 2 ~ 

18 17- s--0 C/o. I ·I :r 
19 io 43" :;z: 3 "->1.0 "2...- ~ 

0 
20 18 3Z."L f-Z1J1::- ~ ;)" 

/~ _q-:;o. '2. :J 
. 

21 qa, 

22 /9 <Jo~ sz.Al .3 :s-
23 ).. (!) 3c/c; 0 ~JJt ti J" ClA 'f 1 '' _, I.I..) If)~ 

24 / 
lO,~ Joo ro ~ v 

25 ]/.o 3;1.. er ~-I.)€" I .:r 

• 
. · 



0 - JI< ( ·;. 
Z./zol.9< 

., . 
203. Date 

• Detail Line C- ; Bearing 2/18 ; Plunge zo 
u l'fJJ/R. S/J,()IJt.V" z_ -:; Location ,t_~.,Ul:J7t ~A:/) Page of 

No. Tape Strike Dip . Trace Fracture Remarks 
- Distance . Length Type Filling .· 

1 1 /, ~ ~30 f.P ..;~Jf: ~ ~ 

2 ,,2.J "!:.Ji/ 0 (/!:::ut!' .3 ~ 

.'.1 3 ~ tf 
, 

0' ·3 3/ 0 ~o. z_,, 

;;. '-/ ,30" t./·r/..J'.,J 2.. -4 :y : 

s :i.t/ - . ;z..50 t./~0$ ~ 0 

6 2~ 'I 3~")' -:;.5"~;_ 2 ::r 
7 JC, ~30 8t!Jo}.;E- ~ 

$/IJE#. 5J1£AR '(.,ON;::: • 

II !I /.JG-1 tU tr f,;(J ~J.(..., p ~ ]Pl,, 
'-LJL.-rl /<' 

8 2f'n, z !,SI p:ro~ 3 
,, .... 

9-~5 331 &3 ~ 3· 
S'-/EM 

10 J..=7-. 0 330 ; (l;d0 ~a .3 s .l/ii°/T'1 

I a1°~e- .!)~Er..c..1/f (3£: £c. <-/,rt" ?.<J/f.../.lt:. . 
11 ~+. 2 ~..3b s- rLT ~ y.,_11 /ti,~ 

• 12 ]8.0 3J c.{. Bt 1Jt'S' 7 31 
13 ;29 33},! S8S'w / J 

14 J1, 3 ""tJ{ . o/ 0f..JE J T 
15 .<:o 4< ros.0 s~ =;- ::r 
16 3o 311 . /00 Z- 0 

17 <n I z_,. ;). Io 7-8~r Fq 
t1t<:c.'!.J- (_< i: ;_; !.! C Irr -c...o ,U £::: 

0 ~ 1 II S° 
11 

Tf/!Ck - '" 
18. :: ?. ~ 3o~ 3 / Sw I J .'1 1 

19 .:ss.o 34/ ~if~[ 5' rrr :;. ')..J '.··.:-· I ,__). .·-,;._.,~ ·~;_,.I_,_.,../'..._ 

20 3c/., 3 ~)CO :;i I J.Je j -3 :. 

.248• -· . 
21 3t./.'3 ?; 2.,.. µv.) . I 0 
22 J ~- r.( "Z,1)' ;JLj 51.,J I ~ 

;= /~y./.J £ ;C 1.J.t)1 IJ 6-
-~ 

23 3 ), 2.-- 3 2. -z.._ f~~L: - - -:r ci..Ay ;/~ :: ,..j~ 
t_ I J ·- I • 

24 3 5". -z._, :] I/ t{"/ 5 vJ 7...- -:;- Cl~ f (I/ ~v 
25 J'S". 2-- 3S-c, 'f'/.,UE /0 f~I 

1.!.J:Cc.c;... 
J.') P. ~J--j ~ .2 ,; 

I 

• 



203. 

· Location 

No. Tape Strike Dip . 
·Distance . 

l <'3'J', 0 <- .1 rs 5l,o{ 
2 Ch.~ (/t 146l5d' 

.3 '-/ f. 3'1 8t./ lJW 

4 t/Z. 3 1°!4 /5" ~ '() 
5 C/2. 9, .3 "2. 1- <;,9Je 
6 ijJ. <) .31(,, Gt /;!!" 
7 43. <:) . d.t/)~· t- r .(.J.-4 

8 l/.(_ 0 .Jo'( S-fa,u_e-
-

9 l/8.4 323 :f.z .<JE 

10 4~.(_ 3 ~(.,· :32 NC 

11 . <;q I~ ~ ~~ 170.AJE 
12 s: (},::) 2'6J .~Sr...; .. 
13 )L(,o 30'(. 8-t- /Jc 

14 c:;i/ cf QG ~8 ..s..: 
15 ~f . -:f 3cG 'p, 7-/Jt..: 

16 5'8.o :;. C; .::;- .3/:sc:-

17 . "58. 1- 33/ 78 ~£ 
18 (8.9J 3 3 ~/ :;.f JJE 

19 59,q _] .:; 0 f; ,UJZ 

20 59. (a 3c~~ :/)pt: 

21 Go.1 .3;). ~ . ~'7 ,Vfr 

22 c;o."?> '/'{ 7£/sr 
23 wl. v 3// 7t/ IJE. 

24 ~7_,rj 3 !°! C,/ ,utr 

25 ~3, 7./ 35'A c./5- A)f 

'!race Fracture 
Length Type Filling 

c :::; 

I O" 

J. 5 :) 
.. 

3 er : 

/,'S. :r 
I .:J 

+ ... T 

I v-
" . . J 

I :r 
if .T 

I :>"' 

<J· J 
CL ,A·I 

7 T 

'-/ :r 
tf. c; 13 

z. T 

-z.... T 
-z. .J 

I ~ 
·4 j 

13 0 

2, T 

...] ::r 
2 -:;-

of J 
I 

Remarks 

:· 

. 

. 

. " 
0 /( T/llC;:: 

,..:: ::. Ov.J .$ !:!' /.-,(; .. ,· )::_-

·.· . 

.. 

' 

. 

• 

. 

. 

•• 



. r..:.. 
I \ 
\ ' 

2.03. 

• Detail Line_. ___ C~ ___ ; Bearing 

· Location 

No. Tape Strike Dip . Trace Fracture Remarks 
··Distance . Length Type Filling .· 

1 r;,5,~ 0 0~ c,J I ~ 

2 (,,,t../, 7..- 3 1'7 C?S:-p~ 3 T 
-

.3 & L/, 2-- ~9'-/ . ..39 Sw :y- -
-.'J .. -4 C,,5,L 3/~ 50 -/.JG' z ...) : 

5 (.p J. & J.rtli C °! S<.u I -::;-
6 lr,,,if 313 ·c,.J.. IJ£ L :::r 
7 ~'?;. t/ 3 ":) c,. 13 .0L~ s-- ~ 

fln::-.. c. 'l'i 

U
11 

1;/IC/< rL I <I'' 
8 ::t-o.o 3:;._ .83 ,(.) £0 :;- J 

9 -:to I (.,. 3S- 8'-1 .LJw -z..· ~ 

10 -=J(,[p *:),Je· :tt.IJJt! I :r-· 
I ,ZC,,4-!F 

. . . 
11 +z.L. 3 // I ...)-

• 12 ?-Z'· Pi 3 II f 2- .of!" ~ \} 
.. 

13 -:/-l-~ Zf'o5 0 8 L)lt} 0· j 

14 =?-ti. 2> 0:1-0· t-1 µf" z, T 
15 -:;. t./. 3 . /l, 9o I :r 
16 I:.+ <) 347 :;. ..., - .3 -~ . - l)J: ..) 

17 1-:/..3 :J.L)(~ 
.; v:J ;· •. !.G' L· / .•• ·, .. :, ,. 

fofi ~c ) CIT E / _·: :,/ ::t 1. 3 - :::z 1. <;' '.• ·· -t ,../;c/C 
e. ~ ._. ' -

18 Ro. r..f 35""S §~pt -· j -
19 82 ,3 3 SL/ Be> !.J::.~ .. j 

'· 

20 RJ.4 1'15 18 o·;) i'i T r;:.. 

21 g),0 300. 7.~s v..) 3 r 
22 ~ <:)"", ?- 3 ?-. 7- ~-; ,(.Jc: ~') 3· 

23 ><c..o :2 ':)- Z- l LI !JIJJ ~ j 

24 ~ ~.-~ 'f<'A a:;..uw -i T -r 

25 AR rn 3J"Z. Bc.f ·,Vt: 
7 ~ .Gl.4 f (p'' 1'M ~ 

• 
/G 



,...-:".!-' 
c. > •• I ' . -Dace ? /.1.~·2.5 

• ? .lo . 
Detail Line _. _....;i.D'""--___ ; Bear~ 12 &z ; Plunge D 

IV'-'-' ;e1Lx,1:: 1 + · Locat.ion ______ ....;:u:...:P...:P;;;..:.::=-.: ~&~It.:.-. ~o =&_..Q.___ ___ l'age of 

Zo3. 

. .,. . 
( ·-: . . 

0 

.... , • 
.• :7 . . .~ 

No. Tape Strike Dip . Trace Fracture Remarks· 
. Disunce . Length Type Filling . . 

l B 3.~l, ~So 3 0 ri vho CJ1v 4 ti C/77:· 
11E1 A) /t-"",4vt.. T . 

7 
2 () C/°t .r;<_· -,..,.., 3 .::::r -

·3 I ~ A Y SI!" 4 IFL3 - ,C L-0 v.) ~,4-.AJ,f) I A} f- I rA) .. --4 I t./l a~ls~ 41 ::r 

5 I ~'1. J6 µ14) I ~ -
·6 z. z_ ::j I eca µv I :r -

7 2 '7 35'"?3". Cjf) 3 ti ey7z.. J /-z, /I W ,/Jr 

'-/ °! 
. .. 

8 2.°f 4 0,5' ::r -
9 3 < 1~ ~:;...~~ .?:o· f 13 -

10 r:, I I 45*"· : BC.~ .2,.cr T -
11 ~.-z.... <;t) I Lj .. I -:s- _,;/ ~ ~ -J y,.....;_. s.d <f".;(,'I r.,- a ' 
12 8, 3· ~L/7- Rt;sr.;..:. 8 r/ Q/2. 17. ,, l..V//)e-

13 I I ·Jic Q9 ~u.) .3 --4 -I . • 14 17,:./ ~2.-- 8?8 µ().) - -- ' :::i .:r 
15 I ? G, Aj "':18 ~UJ ~ ::J .. ' 

16 /~, 0 -:; I . 8.J s i' L/ r 
17 /J, ~ =7) JC,:; E 2, 5" ::r-
18 /~,o BG 13·' ,~ tf T \:} ..... 
19 /· .. ~ 3c; i J8.sv / T -, ' tJ:) 

20 /G.Q /3'7 JOfF 7 \.:. ...., ._, 

/l.. C-, .'S~ 
. 

21 =Ii .vw ·s T . 

22 I~.:) /1 9o a :r 
23 18' -z._, ~ft~ :Jr//JE 3 :r 
24 10, if. // l.Jt, (. .'.:" -- 2. 5 :J 
25 Jo, t../ JC/(, ... -.c/·f.; c-

~ . ... I J 

.... • 



2.03. 

• Detail Line_. _ __...D..._ __ ; Bearing /~,. · 
IJU) J._;l)Crt! 

· Location --------~tt"-'P~e;..::.!f .... &-.....f?--0 ..... 1[ ..... C ___ Page 

No. Tape Strike Dip . Trace Fracture Remarks 
·Distance . Length Type Filling 

1 10.0 3Sg (3 (,.,Su I 0 -
2 :z.o, ~ /oo 7!:':°?.iuR I J -

·3 21.1 ~ 3;2.~· 3?~.S·w ..:s ::r -
.. 

4 ,J..; . ::;- 3ZR X,Sw I J -. 
// 

5 2. LI R 80 8{N·~ f, T QT7~ t/L/ ~1nC 

6 22.s · lZ 0 

885£ l, J -
7 "d s.:L.··· :53'7. (pt/s"..,; I r -
8 2 t./, 7 (/I 0 8G St! 1 :;-- -
9 1if. ?___. 3ou B'/ st..J .:5· :::r -

10 ~ S". ti,. -;, ~1· ! 7°',SW ~· ::r -
IJB.s.w 

. . . 
11 J:~.o 335 2. r- -

• 12 J~.~· c,~ I -?2-/JU J -.. 
13 ~ :/ ,( 11 1'/l.Jw 

...., ·~ --......)· 

14 J.<B, ~ 3!-/' t./G, S CV 3 ---,..) -
15 :2~.1 :J.o L.((;AJ uJ z ::r -
16 :)_ 7 I (!) 38 . l.3 ~£ I .::) -· 
17 ;FT, 0 /o{o 7'-3 AJf z. .r -
18 3 c../3 3 -3/. 7 _ · ?S"A;-F -...} -
19 l/. 0 3t/~ g-}-Sw 5 s -· 
20 J,Z,n 58 1·Z. :_,F (c J"i --

.3l/v '3__ZR€ -~ J' 
./ 

~-/-~- '-11 111 j" 21 7, 2 · "2- OT~ '/"' / '-"". 

22 ( 7-.,, ''{_,. / {<A :::r l J.) i; II ~ ·-
23 5z. ~ '~ :)Z. ;;3A.J£ z, T 

24 s?. B )S-7 :; 2. L) £' I .:::r-
25 Zt.,.() (/}..) 6-]:Sf ...s T 

-

• 



203. 

.·...:. r I . . 
.... I 

(-1 
Date . .J;/~/9~ 

I (\ ,., /. ·oo 
Detail Line · .u ; Bear~ /¢' k2 ; Plunge ------

J.J w t11xre ? : J 
· Location _______ .....:V~.O::::.cP:.cK.J.!.& ...... tf.~o..,.A=~n~-- Page ~ of--f-

No. Tape Strike Dip . Trace Fracture Remarks 
·Distance . Length Type Filling ·. 

1 . ?L/, 0 (pLj ltl C,/( I :) -
2 J4,2> 320 '-IP./SW 7 :::s- - . 

·3 <4~·· ~S'" ~-=7-Si 7 T -. I 
. . . 

4 ~~.n '::,4l.. .34t"<uJ " ~ 
-.-

5 -<~. r../ 3 'I °J l./ 3 Si..; 0. ~ -
6 .~g. Cr ~3 :;3.Sc I ~ -
7 ~o.o -:r'( . 8?.. .<)II) ~ .=r - j I (;. f./ "r' 

8 3°!.L../ ~G, ro::;.sc 3 J"-" --- . 
9 d/ I ,I/ 78 !R8s€ ~· . .:r - 11er,t./I ' 

10 '{/,q.. ,~cf:+. : 1/ N-13" 11 . J' -
lx..s.w 

. 
11 lJ1. 0 3~~ J:. l:T - · . 
12 . '·(2, =;- t~GJ .~Ss£ l/ ::s- - . 

13 l.J 1., :::r- ~")(, (n::; ,()£ 2· :y ---
14 l/f/, 0 82- g:;-s1..: 7_, J J -
15 'L/l/. ~ 7, <;-.;. R/./JE l -s -
16 (J<(. c» g · 9o -z_ T -
17 t..f~, fa --;, '-/ 7- 7-7-tJtt 3 ?A .,.,. ~to '..J 1.31 ;1 /rJ /).. /Y ,.-:..___ 

18 lit~.< <:::< . :t-1- .st: 3 ::r --
19 '11 .4 (oo JZ 0 c- I ::r- -
20 t/7-./l/ 33/ -:/6 ,(; t! 'I --J - - 11"'''--~--;-! i 

21 t}P,,') ~z~· 5L/ St..U . '< 0 -
22 4'8 .1- H. i3.s£ J :r .-
23 #°t,'O 3c./7- 3S5W I :J -
24 t../°f. 6 <-~(,,., 7.. .,-/..J E. -L _..) -
25 .!:) !. I i-O Rg·.oll.) .3.S -;:;-- -

... 

.. 

.. 

·. 

.. .. 
,,.~ 

. 

.. 

t3 

·- lfri 
~i:t 

'R: •. 1 . . 
••:". .. 

;.:,, 
·· .. 

• 

• 

• 



·,...:._ 
( ·: -"' ( ., . 

Date · 
:00 3.L/¥'1 
of--t- ; 

ZD3. 

• 
Detail Line _. _....;.;;D;;;__ __ ; Bearing /2 b ; Plunge 

nJ fµ t I l) c,.1.7' / _J 
· Location -------~Uf':.....:f.=·t.J?Z~, .:..;.f?,;.;;;..ofl.....,tlu..---- Page v 

No. Tape Strike Dip . '!race Fracture Remarks 
·Distance . 

Lengt:-11 Type Filling .. 
1 -.!) 7 .. 3 q8 83 Sr.J 2. :;-- -
2 ~< /n -:;. () 1-Rittf ~ :r -

,_, 

·3 5 t../., 9, ~t./t/ . ~5'5W -3 ~ -
4 50 b 1R 7f/N~ G \J"" -. 
5 <)<;, ,,o :Jt/{_, Bt.f IJ d- g \J" 

..__,, 

6 t;~, °' t./o 1~5! z, ::r -
7 5(o.9· '-/("') in z J -

Bcf 
.~ 

8 Q_() -:te:, µc 3 0 -
9 L)1 q Ju<./ ?3 t.Jt' .3. J -

10 5~.~ A· . : io <)u.) I 3' --
<;<tJ.L/ ! .35"' 'S.LLJ 

. . 
11 33/ Z- J __,, 

• 12 5C,.o· :{( &J~ 2- ~ -.. 
13 5Cf, 0 /c~· roef. 5a; r ~ -
14 Ser -Z.......· 37,o 80 ..3 I/- L3 - f!.ou.J .:JAJJ/JJ,V(r-
15 ~Cf ~ 5£./ t?.AJU I ~ -
16 c:;cr q RI . 1-f ti v.J ?.,,, T -
17 i· / b,) Eff C: :/-lc,w 3 J -
18 rr,1. I ~ . 18 tJu) i ~ -
19 {.p/ { 3// f!.5.5w 2- :T ---
20 01. ( /Oi ?7s~ '! ,s:. -

~Ii .J(J I) . <Jt/10£ -~ 7 
. 

21 -
22 ~2, t/ R .' 3t./SE 2 ;::)' -

'71 
I 

23 '3.o ~ L.. /..)tJ) ?~ J' -
24 03 ,"/ t.( (,, Bvu> z ~ -
25 /4 3 50 r;,:r /.J IJJ 

..... J' -(p . (:_, 

• 
t'f 



.t:..-.:,, . 
I I ·~ f°'.. . . 

.:r;/q,ltfti' J£:D 203. 
.. 

Dat:e . 
Det:ail Line £ ; Beari.Dg ______ ; }.'lunge ---./ __ _ 

· Location ,la f · 17r f(u-U/Z !l1h./ Page / of __ _ 

..... . ... : ..... ~ . . 

No. Ta.pe Strike Dip . 'I race Fracture Remarks / 
·Distance . Length 'Iype Filling L3~,/cE- ao. f. .. . 

·. 
0. - --1+.-" .' cE. // 0 ,/'/~~LJ~:. a.I?- Ve-/1 ,, . ,;?~ .. Jt;./ .I-:-

~ 1 o-2~ 3+.50 7(, t1e . f: I czi"~ 11~1 .>'? - p;;, .)~~=-
~ .... 

2 :; 1:( 0 

·lf!.9Xlw j I J 
Jl/~H~ .. 

S-7 71fl''11' . 

·3 ~: "3 . f/o I? / 
;.~ J+-. ,~ 

j'p,VfA.,/ /o - .%. =- t/-v?/7 L'7 

4 .s- ~4/" 7~~ .-{ I J 6?1- e- ~ ,, -f1//,; ~~ 
,, 

5 ;~ ..570 lt ;s ~ , ' J t;·Jd.r;-.:<. . 
, 

6 ~~ ~;· ~f~w -g J r;-M".hr 
-o-% P· Y:? J 

, . 
7 :; 9'~ P. <6'5 ~£ , T/ft'hr 

"J 
y 

8 9 :t::J ,, q;/ I f7 
I /;{?hi 

9 //.4 3J.;J1 " 
, • 

VMn 
{ t ,, 

;}?; z--/_ J 17 J-11:-" v ..d)? 7~H£ I~. 

14t'. 
. 
3~ ;;"ifr 10 //, 7 :q':Vw j" 

11 -?3" I 7~Mv I 

J 
. 

/.:? J J;'ri r-

J 
, 

12 ;.;.7· .'31-." 0 71 /:~/ ./,,? .S/J. 
13 /2- 'D I 2.. ;;-1° Ci -; .' IJ l71H4r-<On ~w • 14 I 53°. 7'ff's£ 

I 
.J 

? 

J..5 3 r;·,r-4.f-
15 //,..;- /J.i" :?t!"N-£ 

I J !/;?- ,r/ ti f;;-· ~//7n.~ 2 
_3 I .J 

,, 

16 Jez.~ 3/L 0
· . 75")/p :t:·d;-

I ;,;;c ., 
, 

17 iPt? t,?"SE 
I J J7dl-~ 

18 _:)c:J,,~ 3..;t;. 17 1-'lu#E 1' . J Ti'rAr 
19 ~~ .... ":? } /'1 a Jfiv.6 

• j,;" J ;-;-~!' 

20 .:::; ? .. 7 g21° 5o"A/E. 
. I 
73 'J. q f-"?:- I I/.;:-;;, J-r /,,/ 

I J 
~ . I/ . 

21 271'. 7f' ;;; 0 q711'5E / 1/~/ 

22 :; tf /:?/,. 0 

,, 
rzlf'#c 2' J ;;-~-r· 

23 3o . 4<10 a 
775£- :J I J T);#,r 

JJ.~ //3/ 0 

.. J.s-1- J-
j' 

24 '611'/& -r;~~ 

7S 11 " " J . -r;~ /,.!-' 25 3;;,.7 S~;VE ~ 

• 



( ., ..... 
203. Date 

• Detail Line · fi ; Bearing _____ ; Plunge ----

. Location ry tzC Ii'~ ft#'~ Page Q of __ 

No. Tape Strike Dip . Trace Fracture Remarks 
·Distance . Length Type Filling 5,J-p~ /-? Y-hJ.f .J~.7h~'c;;. 

l ;3;· 
, 

144/) 17 J J 11~ 
~ ~.1.1:So/'~Y-/7-

.~45w j,,i) 
~ I I' 

2 :3, ,-: ;( '3'9' p ,(;~~~ fJ,.5 J r~ I . -·-
r/ar 

I· 

.3 3'7-3 ,.l:)q 0 90°· ,:J,b J .,,,. 

" . 
4 :3l.-S- :'3-f~Q. 5~P I t J TJ. _/ -L 

/'If~// 
., 

5 ;37,'1 49~ tl 1"11w rJ ~ J Y:7h/"' .. 
. 

6 ~3 Soa crg-fa'w 'A- .I J /:"f'h/ , 
7 Jf6 . .5' ..J;..:j. P.. <fA°-.s·w ~I .J // J • .In,,,., 

8 .AJ~::Z l4f) <tit) It/VJ !I.rt J J tf ~r 
~ 

' " 9 4;J.5 "7,9 '3'et~fi ~- J r;-~r 

~-7..?o. : &'? #s 
.. 

f-41 1 '(~- .3 31 ··~ JI"/.' -10 {.r; .co'· J ri i47·r -
czi O 17~ 0AJw. 

·_,. 

' J 
, . . 

11 17 9' v;-d?t-
p 

, 
12 44. ~,71;" .&'f }IE. o' ..) ~ ~A J .,,,,,.,,, 

I 
, 

13 SP-~ 7;" «"t. »w 7· -·J r~ • 
14 S'O· <{ 70 74°S/£. I I J J;fhr 
15 SP_ 'b 3;,0° 

I J }/pl" ofl?.:?k } 

16 t4 ° . q;·1o1~ 
l J //~.r ~.:? :? , 

tf /"'1 ~"' 17 5":1,1._ .151° tt,';v.a 7' t Jf ~h 

18 5S:Y S-9 0 '$3p JV1U 
' I 

J .i;r'!f7r'J-.<-47-
19 67 lo/ 17 (;.S";vG 

. I 

j j 
y 

J/f17/" 
20 56.5 ;32

11 

<J7°NG- ~ 
I J T,·f?J1,; 

s-~.s- :3 4;; Ir s;'}/11. . a I J 7'4-hr . 
21 

22 .51.. rf 73 ° " 'lo #W' 3 
I J J.1r4r 

23 Ci ,''J 1r/' t/,/ 
11

AIC ;; . .; I J ;i-p]r 
24 t/. 9 ' no q7"J.1w :~ J /J~f 

:3Sb~ 4 J 
, 

25 Ii> I> r 5/'!JIJ!. ./1-mt 
I 

• 
/{p 



-· ( '·· 

203. Date 

Det:ail Line · £ ; Bearing _____ ; +>lunge ----

. Location Ti;/ P/ tiJ~.;z. ft ;::,r.pr- l1age ,;3 of. __ _ • 
No. Tape Strike Dip . Trace Fracture Remarks 

· Distance , • Length Type Filling ...... 
0 .. 

l ~/- :3 
2 3.+ 3" 

.3 
, 

I 
4 :3 

L J 
5 J 
6 J 

. 7 J 
8 

9 

: 10 

11 

12 

13 • 14 

. 15 

16 

17 

18 

19 

20 

21 J 
22 ~.l.-J~---l---l~--1-l~:LJ:::...l--L..:z_..i......;J~~U!L-J.-~~~~~;._:__..;..~L--4./' 
23 J 
24 .J 
25 J 

• 



(:;1 ,.--, 
Date -~----:~F· ·"'"'~~6--203. 

• Detail Linc fi.... ; Bearing ______ ; Plunge-----

. Location ?"¥. s;r ~ fi..z>hc Page f of. __ _ 

No. Tape Strike Dip . Trace Fracture Remarks 
. Distance · Leng th Type Fil ling 

1 Cbl j 
2 

.3 

4 

5 

6 

7 

8 

9 

: 10 ... 

11 

• 12 

13 

14 

15 

16 

17 

18 

19 

20 . -7 
6 >1 

21 d I '1 

22 J n 

23 J J { 

24 J }/ 

25 J 
JI . 

• 
18 



r)· 
Da~~ S-/;a hs-

Detail Line ---'-f_· ___ ; Bearing ; flunge _Ar..:;__' _7
_· 

ZD3. 

Tof oe tolfD &i<JLJ} :eage I 0£ L/ ') ~ -r- -.. 
No. Tape Strike Dip . Trace Fracture Remarks €0 

·Distance . Length Type Filling 
. 0 

I t £n} 1f~-t/ 1 CJ .S .s cr>o,. 8/SJ;" ~ ..fr 
2 (J 1'/ ,;/-/~.) ·4~~?,, I I _) . '/.Yl4- dtr ~ ~ 17/ 2 ~,L..,,/.? 

"'.2" .. -· 

.3 /, ,?; .571°w 7C.'#w J' _J -r;~r 
II 

4 
, I J 

{/ .. 
.?- .41 A/6:?(1./ 7&~>t :l r; ")r:ty/-

v 
5 ,p,,.,.3 f./3-ft7E v /4. 

, 
J /:Y::/ . 't.~~/~ , 

~ffw 6 .?-7 !Jv':5Y'e :; I J JI 

7 
o. I .J VI 

::3 IA/~.;;>W' 75N'fi' 2 
8 4-

0 

h tjD #W 
I ·_; >7 111~~ /. 5" 

·~ f- JV p'{"y./ t.f~W 
I I . rs T:-,d,-T' r4 '-' ~ ~ .n.p-.:: ,,c:B 

IO 4 .. 5 IA117~: <tPkJI'. ,. I ~ J 
p 

I" r;;h H~~f/" I.( 

IN48';w' I 7~ ':Ji-v j' - . 
11 f,ff J >1 

12 . §-.. b" iN,?,Tu.G ?ftr ~ic.- 2/ J p 
.. 

I'. 13 £,:< N1f
17E 71J#W J t-1 • 14 r; .. ~ 1Vt,r
0w " I J // 

71.:?w I 
15 '-~ N{?1.Q'fV' :J~"N~ 

I J ~ 
I 

16 7 N 5;?
0
J;· f{jo ;Vy.I I I ..) 11 

17 7-~ WJ7°£ ~7° NW I I d /I I w/f:h ~// ~~Y.::"/l//J-~ 

H '~ "w 
I J 

v 
18 -:2-3 Z< ~\.V' :?.-S· // 

19 7. (,, IN~17w ff f-0 ;.;G- 2 I I J // 

20 .,g iA1t1"w ,s1At-;. 
, 

17 o ... .> J::. 
21 "-~ 

0 

)/ 77 l! .. 5-:5"9//w ·o.~ J 11 

22 '?./ N3.f·c 7~~w 
I 

J I/ ~G' 
23 tL 5" Wr"'w- 7-1-~E ). 5'' J " ;1;~ H o/Jt- h//;~ ., 
24 1/ /f IN !.:?"w (/~°NE. I 

I 
,) J/ !1 "~ .,4-~~y-

-, 

25 /oJ N7/'e 7f"hw L 
I J II 

. 

• 
.· I~ 



,,... .. 
I ·. • 

• 
No. Tape Strike Dip . Trace Fracture Remarks 

·Distance . Length Type Filling 
. S:: ~6"& .<,;~~·.· 

I 
1 Jo,:3 .IV3~w I~+#.£: I J TJK'h/-

.. 
ny-

2 In-.< #1q"£ l.i~VI 
lo-

J //II 
II j,5 

.3 Jo..C, ~n/.;-,8. J.5 
I 

"(}~ >1 l?&.H"h- /5.h-7 ,n-a.,,.. /1/~ )-A/ ;::;PJv 
I 

. p 
4 //./ IJV-HPw c> J Y.:.t'1r f!tSw I 

)J,.f . .A11 "p 
I 

J 
v 

5 !.)~ t?sE / 
II 

6 .. Jr/."" _A/86"LV 
p" 

77.SW' /'/ J n· 

7 //ff ;V~/~ 71 11#-w I J n ~,5 

8 /;J4 ><.17 .. :7''1.A/ ~:?5-w-
L "J I/ . I 

/ 

9 //. $ !V.~"',13. 7t#w J-01 j IJ 

10 );?,. t I)/ ~,'w; i'Os w :; .' J ~ 

IH.-5"4·~ I 
.... 

J 11 I I- C/o~ J.r YI 

• 12 /.../.4- I Y ti/' w 1<1?s~ w 
I .) )1 

I 
; 

13 ' - , C iJi/dVlu-·m 
I 

. ;> 
14 /7 N77°~ ·'6;5w ,),s- J J?J;ri,/ . 

t II /I 15 lr·t ,.V75Pw .S-1- /.t-fi J J 
16 )~. t, }I 14"£. 

.. I J YI 
;q :;µ;.,.. tJ,5 

17 /9 .. 7 ti 1 t.•i.v 7~!?5,fJ. 2' J l1 

18 I C/. <J Ji/S7t1w-
(? 

. ~:l c5"" ;.,&- J 
,., 

19 ::J2. 2. All~"'~ 7~~.t: 
• I 

J J // ~,,,oh v'tf'/h h~~,..,. 
, 

20 !J.z..~ !V4(, ~ 71".Jw / 
I J If 

21 ~:3-3 ,.v,l)"-f, £ qa " ).f'' J }/ 

22 27· 3 #34°/.·u 1,5;.e ~ 1J 11 

23 24 N14tv 47sw 
I .J n 

l/.f 

24 :?4 .:;- JV51°w 'O f~4 k/ 4- J n 

25 2.~. I ;./-ff"~ r1J ~.5 Lt- ... /.,S- / Fg )f r/a.u Bh /f~ , 

• 



2 03. 
('1 ,-·-. ' . 

I • / 

;io~ie _P:h·?f~D' 
Det:ail Line F ;,Bearing ______ ; :?lunge----

. Location Pf¥/~. fJ;; ~yj Page cZ of ~/ 
No. Tape 1 Strike Dip . Trace Fracture Remarks 

. Distanc . Length Type Filling ._51z?.~,# 4~ #~ I 

l :::t b-; ro- Jtl 'D .7 ".6 
I) 

~ J r/1#-~SW 

• 
,, 

2 :2~ JV ;Jr_~ !..,£7p.,6= /-5 v // 

.3 1'/ao"£ <i'f-#"i.-
I 

J .J-7 
~~/ ;:( 

V-' 
ll .:;· .... .. 

4 .:?~-S- ;l/Jcl7w £,~;v;;. J ~I 

5 )1--;:n "fl. 
l J 1 I 

2~7 4o~c J 

6 ::??; 7 H..5../W-
II· 4-' J JI 

Us"" 
7 ,;Jq !V?(:lw ~j~kt . :/ I u ,., 
8 d$'-~ J./51" E '[(,,#-iv L 

;· 
"J It 

9 ~9. t>-
II qi) 0 ;:3 ~ J J/ 

A/..C-:; W" 

10 ;)q.f" /V~,..., P~; $~ ~ t>.~ J 
F 

!#'4~·0E I y,1°,v,,,. 
I 

. .. 
11 :~ /74 /J 1 J 11 

/ 

J I 12 ...3D 7 JV'Jtt0£ . qo 0 
J jJ 

. 
I " J /I 13 2~-3 ;V~gw ~o""Pt 2.5' • 14 fir.Ff; o;.,.. .+:;1:vE. 

I 
J II I '),2, 3 ;;;. 

15 ~2-7 .A!~w " J ! r) n S'":<_sw 
16 j.;J_ ~ IN'~'e tt'.rt£ /,.~' J /I 

I 
)J I 17 33-~ JY 74"'N 

0 

~-.$' J I .,:t;~.sw 

" / 
)? 18 -~3-1'.. N/!

0

E s-1se I . ~ 
' I AJue 

I " J J I 19 :J.4.2 1'1 Nw CJ..f 

20 ?4.3 
() 0 Q' J /1 

Nlo'rV ~co/./ ff 
-3 .f :7 l.tY 7-f w " . ;{ { J I/ 21 'rh 9 k7 

p 0 I 

J 22 ":! 4. 1 J/~fwr ~fS'fV /) . .s- n 

.._7? 5-J I /'( r, rw 33Ptf 
. 

J 23 /.). 6- 11 

24 :;.s-. ..3 ;Y61"w 144j-Yv 2 1. J // 

25 j0.3 i#~1ow s;:v~ /,,.fl ..J n 
r 

• 
1..J 



• 
n· 
ozte 61'/P/?r 

Detail Line ---'--;:= ___ ; Be.ar.i.ng ______ ; Plunge ----

203. 

Page 1- of+ 

No. Tape Strike Dip . Trace Fracture Remarks 
·Distance . Length Type Filling . 

l "'i~ 
b L 

J -;:~r. Nfl3 w 917• a 
" I 2 .:::<~~ /'fqn°g: '3"..;'1N P.o J }I 

·3 C....t? J A.e. V7' u _, 
4 .-1;. p- fa'~fi. CJ-op /.,$'" J J 

.. 
-;-;1r1rr 

5 4/.~ Jlq "'fv' 
o· J ..) 

v 
~7 NE O..s: lry.4Y-

I 
. 

J7 . 6 4)417 IAl.:o'.< '°E 90° t?-S- J 
7 -1'2'7 p<gr, "~ 

D· I .j n 
7~sw I . . 

j d. . 1-6,,~·t-8 43-'3 Al5ouw 44"7w 1' 13 Be ~;~ ~~ · ~~ 
9 CP//H. ,,.,.,?., ~ r&? ~P.P r ~r.('- f-<,v LJ h5 h !~1;:~~ ~ . lJ ~- ;,/q?~" E ~N'W .;(. 9V _,,/ " ;~~?J-vZ ~..:i'ii _,£ 

10 ~/-f- ln.a7"v; ~;z".5w 
l J r~4r 

./ 
) . 

., . 
·. 11 ~?7- IN-;£/u'-V' lS-<~.c 

I J )1 
I 

12 . t;z.. g }/ :??' .E 
C1 

</(? sE ,:;z J }'I 

• 13 £ Z.'7- )l/;??"w $.3Psw 3· J J 
)1 

14 t:J.? /V~#,,:., 
{) f J 11 

j;,, )(!£ /,5 
15 (.,1. ~ i.5 5" "i.v !/C' 

II +' J }1 !J ~ n_ '!?ya-- i,,0 ,_ 
16 (_5" il/4' np.G 7'5? .s ;:) I s:e /;-/?~ J //-~-- / ./7 .:?h~ 3,..,-~ 

17 S?<0"sw-
r J 

j/ 

C,7 /VC.7"w /7.5' 77 ,,-477 

~ I , 
I 18 ti. 3 Al /1:, 0 \.v" . .c:Jon,,S I J ..h. h/!:7~1' c!Jv /7 ?,,. // .u. so-/"' , 

19 tg17. $ Alt! "w- t,4"#~ 
. ( 

I J rt 

20 <::{ l:. 3 k/"O q & 4:< u.j€ ),.£' J // 

21 4 h_-<{ N~1"iV ~-;TJAJE t:i c.5 J ,) /1 

c;:,.,,z I 

J I/ 22 IN7/DW 1~"JvP h.5' 
23 ~'0- 2 IN'-f'l 17G 11~& J ' ,) h 

24 ct 45, .f. }//(,'£ 77'/Yw // J 17 

25 q'q_ CJ ;V~;·w l«-:;~w .3, J N 

9o.~ ING,
6
& (, 7 "#If' 2' ~ J, " 

• . .. 



SEP-25-95 MON 10:28 John F Abel Jr 
' ,, // 

G-
203. 

s-;-~,.;t, e i>~--
Der:a11 Line .01t.11r1• zr~.&- -'~; 

\ 

FAX NO. 3032788163 

Location------------------- Page of 4-

No. Ta.pe Strike. Dip Trace Fracc:ure Remarks 

·Distance. . Length Type Filling 
. 

l "?. l\l~~IV ~'"<]NC 2·B I. cl - ro1..<l r ,,,._,.:/., "' c.t 

.2 3 fl\·• F 
¥-~~ 
11 1-s· J -· ",r1J I'~-:. 

·3 )t. "'7"-" l:- tH~~ I. r. I J - n"j~ s--/~ 

4 f~ J 
,, , s 1-JST:' t -Si /.{, , ~ 

5 S' N 'rJ'-c s~ -'S" /.j, . J - /1.-.f ] "'.;..__,_. 
6 (, ~Bt;•e -701 .s- J - J-f·•-sl.. . rl-/1'-v-
7 l ,Al 1~"£ s;:J -71• '·8 J -- i"D"'{t.. .r~ 

8 
.. I 

!'/;/- •/..·, 7 N7f.4C" --~ r JJW J./ J . -
9 9 /I. (J,.f"t" -~f"o;J'A Z.·f J - /I 

,, 

10 q I/\/ 21 11£. -er~ 1. 1 . J - /1 II 

I ~ E 
:--- . 

11 9 ~21.'E -.r:?.~~ ~. "t. .J ·,-er··~< ~ v.-/t;..o.. -
12 I u #1;:;• r.; -~·µ€ . 7 J - f" ,/. ... 

13 I JJ /\..</"'! ·cv - r/ S'" •J. J - ,,. 

14 I. ·, 
.,J .. ~-· ~· .,.; ~ .. 

- ~~Ill re ~ - ,, 

15 10 NZ:l ... !.J -1,ufJl.lE J " /•0 -
16 .'/ Jr;61.,t"'=· ·7v".:.;.; V·~ J .. -
17 

-~¥ -

11~ /V)<J' /i -~~~ ·~ J -
18 !1 N <.fS •;.: -z~1a • '3 J - It 

19 // N >' J• '{(J - I!. 'I-IE /. 6 J - ,. 

20 ~ 

-f1•sc:. j :. - I• 
I J IV 6~ f 1· ~-

21 I J ~ 2,c,• /~ -to" J - n~l ~t-1 ............ . 
3-J 

22 /J "'\'f ~ i.fl - "0 •t.; J:" ~- "t. .J ....... /• 
,, 

23 
I -/J i: - "" -Sl4N ·J ..J • .. 

I -k~s4" 
.. 

24 IS -71.0 SF. -z. t.. j ,. 
25 /<.. ~a~~/'- -1z..•rr ~I J fJ..f s./-.s-_. 

·· .. 

P. 15 

• 
. . 

-

.. 
-

. 

• 
' 

. 

• 



SEP-25-95 MON 10:29 John F Abel Jr FAX NO. 3032788163 P. 16 ' • ~ 203. 
I t I Date. ~- /'-I· 5 ':) 

"{;-
De.tail Line. : Bearing s JOo C,V. ; Plunge -J '"1£ 

Location Page. -z.. of <-I 

No. Ta.pc Strike Dip 'Ir ace Fracture Remarks 

·Distance Length Type Fil ling 

1 N's~w -13 ° ,jf J - ,cd" ~-...J. /& I 1·1. 
I 

2 17 ,., n.•e -~s-·.·~ ,.g J - ;--r:~-~·· s1--1~ 

·3 ·. - " :.·~.,.J. /8. tyt/-j°Of -J1' St I. 0 ~ 

4 )\j ~ jf. - ~S' Nlv I• J J _,. ,,J 
-zLJ : 

s ~ t) ,<r7r:.. to . -)'Z, lJ': /. '>- .J -
6 Zo !VS J3 -c.,zjE I <,L .) - j'',.f 

7 (, I ,AiSUE -S-6 .SF ·1 J: - }/ 

8 7,/ /'IS-Or -fz /JlN ·8 j - I J 

9 -z... ·c 1..N7oft" -f)-t/(IE ". <:;. J - _,-4 .... .;. .J'-14...»- . 

• 10 ""!.. J' I )IJf]t" .,~-'l- Jc /-!;,-. .J _. _['/ ~. Sir-/. : 

I .... 7 '~/J 
. 

11 z~ Jl,(:O F , CJ ..J - I I 

12 <-1 . !< - !' 
.. 

,N:J3' ~ -<.;.o.;,>: J 

13 "Z. <,.t A]]i- - > ssi.: J·6 J - ,;; 

14 -z:s A!rr 1:· - 3o' t.-s- s - z, 

15 ~~ NZ o t- _. V.f st 7.~- J ,.-1 v,..... J -!~ -
16 ?L / "'1<-;~. -Jyst <4 :;- J - /' -
17 z fl I /\J<f/ 1: . 'f \) r: 3 ·'f J - I fi~P 
18 ;o· /'V /:51.;-- _. 71 s-£ C:-0. J -: 

1, 

19 ;V-S 
0 

J J 0, - Z"t. e . -:,- ·- ,, 

20 JO~ AJV<;t ': -'-ts-SC ~-0 J 
::. - .4'-J~ St~~~ 

21 3:3 I A'St(;_2- -,R'(;.Nl<.i z. $- J - ,. 
22 -; J I 

.1.'i"l..t c..J J. -:; j .,1/"'I s ..... lJ...:. -:;-z. ~t..> -
'l . 

23 3J' /Y~~~ - .:f ]_st.... t: ·x J - ,. 

• 
, 

n-''j ~ s .. / ._,_,., 24 ?V IV~ 1:'1. -y'off ~.<;" v -
25 .J )/ NSS 1.:- 1 '51 sr 5.a J - ,, 



SEP-25-95 HON 10:30 John F Abel Jr FAX NO. 3032788163 P. 17 • 203. t./ Date ; 1 ct/9)-
, l 

Dec:ail Line c. Bearing ; Plun.ge 

Location Page J ··of i 
No. Ts.pe Strike Dip Trace Fracture Remarks 

·Distance . Length Type Filling 

l 1 .. ,d ,.i-/fl\7 -~~":.f ~ •O 
. 

.J r6:.'"<.L ·~'/).;.. \~ 5~ ..!:.ui.. -
.. 

" 

2 J . j I 
Y..J }J f.£.f -:\J"~W - . _f'i > \ ~ !. ·<--

I. " .•. 

·3 l.J.J I.. '-"Jw -f.c;f'J't I·~ v (il,CA p..J J'·· I,'"'~ 

4 '-13 µ<to!" J 
I 

.J-r~J~ / • ~ ~v-1. . -.;.:rsf z-r,; :- r1:17-. 
I· 

5 t,£6 ;\ (,,J () 1:- k1~~1i !·~ f - /I. 

6 ~, f. c:~ f" • '/J..t.f Cl.5 J ·- ;-1,41 L. ll"11..J af. H-/ 
7 )ti?i N'S'/ c -31.sE -Z-~ J - 1~! ]1.; .... ,_ 
8 cr-1 ~ 1at: _. 7 q s: S"8 .J - ....... 1><.L '-- l j .r- "311-J.~ 

I 
.I J I 

9 -- ;JSZI!" -"jc:.j£ J - p~f ~: .... J-u.. :;; (. 1·<-
10 s-~ I ,v'J,oE· : - J7SF ::-8 J - ;--4~1...~A./~ J' "7/ ~._,,_ 

1-',-19,N 
:---

.,,..,~ j"t•~7~ ' 11 SJ f-3°.S .'0 
/·~ J - • 

~;;; ' 
12 5/ a L' /· ~- J - /I 

l3 .;~ 11/(,,4 '/i) ~~JI"~ 9.-:.-: F&. ;aL15e.(.t~ t.;. 1 w~rl-l. /'A z~i-.<,?~W /';. ...... 'J ,;. F'~ ~ 
' " ~ ~la ....t; ¢z. t:f: '-'4t .... ~ 

14 40 N~•W -76)"4; I•!>- J - I ~: .... ;l . :v-1'...c.1- . 
15 (..I 

~ .... ~ . ~ J 
•: .. 

)v /0 J:- ;?-0~ -
16 r,,c; N7fl.0 -~fef z:. . 0 F,4. C.4, Q fl,,~ F.J.. v-i.J..t,i:; J~J-=-<..'-. 
17 (,,.-fa N7SF :..~, .. )~ z..u FA (:~. Gi ;-;,~ r.s 
18 6~ µ'f-SVJ -73 f:o.I" 3:0 F.4 <:tt, 4'· fl,.,;. F4 

19 c. ~ ·1'<:L..J I:- _, ;j sr ~~ J - ( I :.-f-1 l""'J "'1 . : """'' "~ '• . r~-/ <k 

20 Ct; A.7St" -ScJN'- II' J··r ,.J.'fl'J<- CJ.'~ /·!-~ L ,. '-"_.! ~.._...,_. 

21 70 j~ J 7(1) -11; NF "/. J .J - ...!.fei ... / .. """-"- .. 

22 7/ !'17~W -70SW '·a .J - " 
,, 

; 

J 
,, 

23 c, 9 .Al 7'1-£ -S'ONl.A :7·~ - ,, 
I 

J i-..1 "-«-24 75 -11~i::-" -f7J'f j - I 
j· 7... rO'--(, 

25 '7' ;.Po r -7'y-ff ~-{. j ,. .·, • 



SEP-25-95 HON 10:30 John F Abel Jr FAX NO. 3032788163 P. 18 : . 

• tf-l.<f-1)-203. 1\ kl D<ite 

Decail Line c -.. Bearing ; Plunge 

Location Page ·V of l/-
No. Tape Strike Dip .. Trace Fracture Remarks 

· Di&tance . Length Type Filling 

l 17 /V <:u 'I? - 3 <ts1: /. 'f J - /I ,f ;,.._; .-,,__ 

2 .j - ,. ,. 

7? /V~-1 f. -79·ja-
, ' 

.3 77. A JV E 'f"~/ui.-f . A J - I' IJ 
,,,,,,,,. ..,. x-., 

.. 
1, 

4 }?<., /\'7)ltJ -ge,/'Jt -z;. 0 J ; " 
~ /1• 

I/ r-,.,-.18 1 -,,<J:t.: 
5 "7 Ji p6zw - <; f.NE z.o. J - /.!~.-...,: /V <1-1~ £ pi,,..,_, (... : -

6 108 ,., "~.£ 
. 

-SJjt' 1·3 j - ~ .... /<Tl.. _/<J,.'; • 
I\' t -.,;,-4 ~ AIS'~ I! o/•- ~ = -<:4 . • 

7. 1a1 N'4S'G -Yf-'gf /. '::,~ J ·- ;.•t. ~ i ·v-1~ .· 
8 /0 j ,,VJ.} w -:Jr4le /·I j "· .. 

....... 

9 II 
'I 7'541' /17.,,. 1'J l:.. f -i7sr: /. ~· J -

• 10 I A;S° L"" • 
... _ ..... t: - ,, , , ,, 

;/?:, • -7S-~ I• a J 

1-y~~ 
. 

11 /l:J... ..J - I I II /\J7} 4J c -?.. 
. ,, 

12 // i...-. ;vJi./E -7oSc z. ~- J - n.111l, ~l:L., · s1.-/ P-V-

13 //G A77E - J'J.flr /. z j I - ,//d;~ -14 ti ,, 
I/ J /VJs-f -J6Jse -:r. r J 

15 Alfo t:- -74" $L- I J -/ z. 0 

16 I y.-; /l./JO "'.) - 4-SllF I.() - r~ 19-r-, -:,.-6 • 
y/.L"""fl :; - j •(")&--0 a1:· ... >r.,t.J' ~ t<17o ·;: 

17 1<,15 ,x;Jz.E -j]sf /. </- J I - r/J.r~~ 
18 / ~)- ivsF .,{~~ I)- J - ,, 

19 /s1 )l}'Z.O £: -J<.s~ ?·) j - ., 

20 /s/ '°'~Cv -j'(; HF. <: - .r J;. - ,, 

21 1s1 /:.J j?l.J -G)-5'W /. -z J - }'1 '-'-5 l. J'i -I Jo..U... 

22 /SJ tv tJ 1.;- _,J,c ~·S j - .,C/,:,f J~~ 
)1s$ - ' 2) /5>- -Jz.s:r Z·7 J ,. 

• 
, 

-s1sr -24 /5" t ,.1.1//tl!: /.~ -.I 
,. 

15 / l-~ ,cJ rs I? -01e I· 0 j - /1 



SEP-25-95 MON 10:31 John F Abel Jr FAX NO. 3032788163 P. 19 
. · •• 

203. 
11 

. @J1S~ 0 •• 39 • Dace q-,1 7 -qS ,, I/ . ~ fD 
Detail Line ; Bearing<!> __ .3't_e_·_Ja_·-_a11_'_; Plunge @l.;:.._;-=3-• __ _ 

.· 
Locar:.ion LJJ qj,Q,, ,-{ r~ J. fL Page / of Y 
No. Ts..pe sC:rike Dip Trace Fracture Remarks 

·Di.seance . Leng ch Type Filling . . 
1 10 goo -~o' BI F" tr).(.. y, .. t'¥ 

2 /!. J7 s 0 ..-j:f. 01!/t 'f' I( ·;~ ... t;J 

.J 17.,, 'IS" - j Q" J' Fri'<., -
4 . t SS"' • II "'1~~~P~ }J -/S" ,:J;. (.' ~; f, .. r.-c. I• 

5 /] 3~0 
~-w 

--'7~~ '/. I n {(y. 

6 18 -;!r 5.Y 'f""" -/ J£ ~I /I 

~'"'' 
7 11 

~~ o./V 
S" .J'l8 -79*" (1 J'6 ,, t? 

8 w °2.JO - f.1(U<.U ,, f A Q.~~ 

9 ZI 3'</-~ -9o 0 l'. . ft... c., ~ 

10 z z: I ~~a ~~ ~ :J ,, . FA. : -Sr tf•f4~ 

1-, a~-
. . . 

ll z~ 7ay• ?, I 
;;,. __ 

·- • 
12 Zs -z. J-c .- 7/)1.J. Z' 1-;,.,__ ~.; 
l3 ~7 J.fY 0 -;s-~ I Ji·' . II -
14 Z-1 / :r .rz 4 -fz~· s-t I /1 - I 
15 z..~ J)" -/. 1'1~ t;, S" ' J - i/;~r 

16 z.7 z.-i.r· - ~ ~ /fJIAJ ( I -.!' - 1 • 

17 z;7 /(}'. 
ti~ t: I I J /1 

-7.S"~ -
18 ":J-Z, I 9 (," -y7,,ftW (/. J F.-N.. -. r.~Lt°. +ro.<.t s t.y 9 I ...... _!lq ,.. } 

19 3<£ I Js-r~ 
c;v> E /.:;I I ;;_,. -g&~ qi 

20 ::><I- , J~J-0 
~~ I:: 

-i'f ,111# 1~>· " :r. 
II 

. 
z~-o. 21 :J <r- , -io• [./ (1 u . 

22 --z,q I .P. <.(7 0 -j-JJ,JE° I _, ,, !.'' '-' "' ~ 'tc ... u:r-i ;- ''o • ~y90 +3. 
-~ ,o .... - ?'l' 

,/ 

7 
~'?~ 23 >'I y.<f.-. -z. $" a• - . 

<fl' 
I 

"t.. ·S 24 -;s,·· -.rte " ~''Q 

25 t.rl. Zis-'J-6 -9-o• t·S/ ~'k.fk 11/.l-h-,, ,, - )M ft}' _, jf7• - /"1"¥:. ~ • • 



SEP-25-95 MON 10:32 John F Abe I Jr FAX NO. 3032788163 P.20 

•• .-

ZD3. t\ ;/ Al'\ 
3 

'..a' Date 9-/7-9r; 
Dec.ail Line 

JI \LY 
3'ts• e.-

4 / 
·, Plun~c ~ ~'!.~. -

: Bearing @ ~'ff 8'i-1to --o ® ... 

I.o<:at.ion -~~----_-_-_-_-_ -----_----------- Page: -Z..... of£_ 

No. Tape Strike Dip . Trace Fracture Remarks 

- Distance Length Type Filling 

1 )() I 
2~~ 
--r_7~0 -J--6~ 'JI f;.;v_, -

2 ~o, 3~b <l -~OJ: J !4. I 

,, -
·3 ..... -.J/ 

. 
-n.!V4.. /~ 

-
>o~ 

,, -
.. 

/-~-, " 4 _r7.1 ll<Y 0 -R~·f ~ 

5 Sr./-, -z. iS~ .... p7~ I· z, I • J - 7i;l4J 
6 $7' '<:..Xi -JsJ1J1 ~I ~ -

. 
7 S9 I '::I"' -9~· 1·S'' (f -
8 sf" 7 S 0 -7~rE" 'I-/ F~ q. 
9 (;,f I 7 3° - fJ J.JU S//c'. " -• 10 ~/I I J~.e. : ,, -J'I- s l.: JI It -

11 70, ~~-e I -7'9 fl//,J J-5" 
.. ,, t1 

12 
_, .. /o,,. /jJ~ -g7(J) I·~ ' I~ 

13 ., (' 7yo -)5-; 
- ,, z s . FA q~~~/1,.y ;-,.< · -1~ ,, IA ;u,, )'HJ ri/1-t -/i.,,,: II /;.,., '1. 

l!i yi I 

{;:.-

3 ~.f" /70}JW /. z I r-c 4n 
15 t'Z. I ~)J 0 -Jao -z.,,/ Fe.. -
16 ~ i. J /SS . -}'?"AJt. .. 6, re z II CJ 
17 8}7 

0 

:J'IJ - 7 f-1": Z' Fe .lf ,. Q 

18 ~g coo _..,'I /'fV. 'J 'f I. re. -
19 }- <; '307 -jJ"tJE 'Z·, /I -
20 ~) -?{°/ ... ,., £' ~J , , :. -
21 85 /.70 s~;L -p1 y..' //bl" 14 " (!) 

22 q s ~7~ 5~ -R9 y. .I 
-~ 

,, 
z,'' <P • _:::f\" II !di'"' LJ l1h<. ~, ... i....... l, 

/d3 
, 

Pl~ J: -1 '14 23 '13 -Gntv /. </ /"~ - .d7: J 'f 8° 

• : 
:Z-S fl"N,,, 24 93 /'i t - 77 /'fC. -

25 /O~ "{. ¥6 ... ~-S"E" 



SEP-25-95 HON 10:33 John F Abel Jr FAX NO. 3032788163 P.21 

l \ o/ Dace f · I I - 9 S-
I(

/. . 
Oet:aU Line ______ ; Bearing _ _:3;_1f_9" ____ ; Plunge _ .. ,_i.f_0 

__ _ 

203 .. • 
Locac:ion ------...:.-------------Page: 3 of~_V......__ 
No. Tape St:rike Dip : 'I race Fract:ure Remarks 

·Distance . Length 'Iype Filling .. 
l ?.5 

, 
Vt.1N /0 c. 1 c.f8 -gt, SW s· cp 

2 /'7 7 3'-1-'i -·1<1:30> 1-r' fl t" (,) 

.3 // 0 7.. ?!. -'! ()" z-~ f-rl<. - 2 .M r.Jf,b/.:.. // f'~ 'J /.rir- f::. . e. r11t: 

4 ;IJ q 3~ ~ 
~; II :-_} .sJ.,./f,,.,~ Jr-. /"~ . .,e,.-<, J~ 

l"71/.- ,,..k/~ -= 
5 11 z. :JtXJ - J15W 2' " _, 

6 113 7..Zb -//,J'W )'' II - . 
7 // yt zh _,,,9 J"c.; . /~ ,,, -
8 JI t./ '? sO -10 I , .,, Q .. 
9 111./- ?.70 -7~S z ~ ,, ~Q 

10 I 3f<f-· 
I . 

116 : .. ljrJtle' (3 7'. lib~ tr,'' ~ 
1--,,$_@ ......-- . . 

11 //' .J </- z. /,, S' /t z. " 4J • 
12 II~ 75 .-7.S" /lkl -z ·S- " 1" 61 
13 

/I( ?f "/}'NW z;,. i/'rN.. -
14 -z_ 9 4 -Z.S"fU , , . ,, -117 

15 //J , , S' -//JW . 8 , /I _, 

"' 16 / -z.. 5-
, 

w - ! Jf'IO ..:! ~ -
17 li-t-7 

'.l' 

'J~-s -7oc1 l...f. I y~,-,, 'f' Q I .. .,,., 
18 ./ 30 "!S°"Z - '1tJ -z: , I/ :rq 
19 ; 30 -/~.NE /.(/,' J -/:JO 

20 170 ;1-,;, -7z.Jz:.- ·1' J:. -
21 I :J d II~ -7(}#C° '/. s.- J -
22 / ::!/ "J~ ..-7 [..1f..IJ I· s /,..,..,_ -
23 / ':JI ~SI "~SW /. s It 

24 131- S'tf'~ - 7 PJ41"' 1_, I A -
25 /33 "Z.tiG _., 7sw 3' ,, /tc.,J. Q • 



SEP-25-95 HON 10:34 John F Abel Jr FAX NO. 3032788163 P.22 • . . 203. \\ I/ Date 9-lt-95 

Detail L1ne ii ; Bearing 3 t{ s· ; Plunge - I</ o 

Locat:ion Page : IJ. of 'f 
No. Tape Strike Di? . '!race Fracture Remarks 

·Distance . Length Type Filling . . 
1 /.~o 1 '?6 . -Ef014~ .).S' w_,tv ~ 

-2 / {£() ?. )2- ~7-'?vf!J ;e Fr"<. -
·3 - -

,/~/ /Q' - S"°]SW "'?. -z. ti 

-
4 ,,..; 3 ~ <{3 , 7'f~'€ 3.s I Yz. (I:© 

s 1~:::r ~-; -C<f-.f"e .9 II <I 
6 / t./.:J 13J -sz.st. ,. Yf" 4J" /. cJ. 

7 /$'' 9o • -70}./ :5 .. TA ::s" n ar;) 

8 /S":J ;{tg4 ,,,. .ss-.su:. "3' S' I p"c, q 

• 9 /70' 10s" -/¢/'IE 8 I • ~c. q1 . . 
10 /?O I ,,zo : :--roNE /. 8"· J -
11 ,/(CJ 3.r I -1?.~' ·t' 

I 

.. r - ·nft;b 
12 

/{" lo ~ZNJJ l·Z- J - . /I 

13 Inc; :Ji '3 -10° I'" . J - /I 

14 
/Iv s: 7 

s~~ 
':'P~ I!' rlZ.4:. -

15 /7/ 7.70 -l~l'V 1-y rA. FA8r'JC(,/ 

16 17::1 S' c) . -10/VW )'~ f.~C.. -
17 )"? 3 

t 
/ t-; -g7Nf "l I .,1 -

18 /7"3 :Jz.>- -~JN /·~/. ,, -
19 /7 h /S -~-viii. _{:s' ,, -
20 17' )'C~ '-"~.::J ~w i:r ll:::. ._.. 

21 17~ 70 -JZ ,iW "<f.s I\ ,~,, Q . 

22 /79 .J (J-Z, -)(6 t'Je "'3 ·S',, ,, q> 
23 

I -<{- .r,,,., ,:J I t° /, "'Z.8-0 -z -5 -, • 24 /~$-" 35' i" -7Qt"t I• (/I F<At.. 

25 1~r/ :J?f"4 _,esw ::-~ f VC. Q 



ti // ,. 

2. D:3. :f -- Date 

Detail I.ine Qv/}~TZ L#71 (£.arUJ.g ;:z.s-t;;0 

· Location 9GJ.o·£ ge:, "3 N 3283/f"tG"t/ 

; Plunge --J..i:_,· S"'--"---
Page of ?f ..... ! • 

No. Tape Sc:rike Dip . trace Fracc:ure Remarks 
.. Distance - Lengtii ·Type Filling . 

1 I '3 '{ 9' - 81.f•t(E 101 FA Q (\cl"'<.t.~"" NOH : L;'1e, b~il4!> (al, ·1>H 4@-/c s 
- - -2 -~ . 1 c.1a• - 7'1-':JW 1-i I r:~ iO ,::1 ia-.. 

. .. 

.3 ~ 3 'fl' -7~"'~ 1. I 
4 

9.,-\cJ /,.-;t ~A,~ 
.. 

4 s.- /JC' -11 J.JE t·~, J ~ 

5 t 5 <r-'. _, 7 ;.l£ ""···-··· 

$'-' FA p,-, tr.-

6 7 ;go• -S-& ,,;; 5,5 I .J hJ'M. 

7 ._ 7~ 0-sr.J 
f. .. , s . 

) J'Y6". . ~ ~......,.. 

8 3 .317• - aa11.= P.d I J .4~. 

9 'j (, ; u .-fj7,Vl..) !·JI! J - /i-;.l-f 
10 /0 I C/6" ! -7ofJW 1._r I J h~ 

. L 7<1fsw 
. . . 

11 /0 I .:17 ° I· '?, J h 

12 <..,l{, • , .T I // .-J7.NJ.> .:!·~ I -
13 IJ 5' i. 0 -7?N'.M l-z.· J k._. ·• -
14 13 7or..• _, st!flc) t,l._s J ;; ......... ..w .. o 

-
15 /7 7,IJ b -J1,/oJW . B, J • " 

16 /s.r• . -;i 3 ~c,.J • .s ~ 

" l<,L J 
,, 

17. .· It f 6 ·8, J • II !<I' -)-7 3<.I 

18 I b t!7 -f,. SW 3-' FA fj >-.x '. r? 

19 17 c;"Ja• - g )JVW i' J h4.,,~,,ol 
20 17 z:·u .. - 'iO Nl.J /.z., J :. -
21 17 .Jtf 0 tJ. -~ sw l I J -
22 /7 ""'£, ~.l .. -'('-{~£.. +' J rt .... 

23 11 I q 0° -w;,l.l 
3 

-"I J ,, 

24 zo /08~ c {,'-;r_,) " • .!i .. , J ,. 

15 z..o .; ~ S"J" -)"/,,<14) z.z ..r .l:i-;,,..,,J».._D 

• 



: ... ~. · . 

.... -.. 
\' 

2. 03. 11 // Date !0-3.- °t S" 

• 7 Detail Line _______ ; Bearing _______ ; Plunge -----

. Location ------------------- Page z. of__,Y:..___ 

No. Tape Strike Dip Tr:3ce Fracture Remarks . 
·Distance . Length Type Filling 

1 z ~ .1S"!:J- -7,·sw • 5' 
I 

J - --:.; 

2 I - .,. 
-i (/ J70 .;. ·~j:s'lv' q. ..; . j,.,v,.., .. 

.· .•' 

·3 z: Si / 7:J - !< 71.1C" tf / FA fl ,-)t 

-4 -i~ -SY:o _ 7(,;·50 3.s 1 
,,CA 10~ 

5 "?':;,- J 7<f - ~,4Jt: /'J '. J -
6 z-' ~r - ..., U.,-..1& /. ~ J 4... M~IJ . 
7 . 

J .. " 7-7 --; <( ~- - J"6 N !: I 

8 ""!. 7 t: XO - X7Ne Z-1 j c /,.. 

9 -z, $J / f}t) -u,·w 
/ 

I. <"t J ,. 
10 -vJ ~-· ; -z..~;E /· ~- . J - t1~(b 

1-7 J ~"" 
. . 

11 zj /76' I J - " 

• 12 '.=-1 "Zc!.- -:'ff 8Nk.J • 8 J c..I~ 
/ 

13 :Jo --z:. -tC,vw ,J ..j _. fi1'u& 

14 ]'; /18 - J7 ;.;E ~ 9 J -
15 .>-c -"} <fJ - JP, ;VF; • S"" J - ,..,~J.k 

. 
16 "3] ~ ~() . -~'fiN£ • j- J - (1 

17 :r6 -:; SLJ- - fl. ,IJ~ S" r.& .d>r h--. 

18 ~1 ~7:../ . -)<Ct1E 6.5 ,/ J h->--· 

19 f::- 7 SL -S}t-H ,:._ "1 ti ~ 

20 
~" 70 -~/ffe) <f, J:. /I 

21 s .3 :307 -J'DN!! /I J 
1/ 

22 s·-s 7~ ,. iJ N4.1 . J /I 
I 

23 ,r< JS-0 l: ,/ J I• 
-3 7 /\JI: 

24 SG <; ~ ::r -Y.7/Je 1-S" v ,, 

25 S"} ~oj -7-:JsG z.. J' J /J 

• 



...... :-. 

z 03. n /I Date 10-3-95' 
..-.--} 

Detail Line _..... ______ ; Bearing _______ ; Plunge -----

· Location- Page ,7 of ~ 
---~---~------------

No. Tape Strike Dip . Trace Fracture Remarks 
·Distance . Length Type Filling . 

l <""8 () -{,IE '"1~· ~ J h_,, 

2 SB ~ 0 (} -fr,t-s"- "Z. ·8' J " . 
. 3 c; 4 ~ /!; _, '3LJ r. -:::.- .J II 

.. 
4 5 - :3-Z:.~E 'I- I rJ 

II 
I iJ : 

-
5 (. c) </-S" -~~/.MJ t-8 '. J /I 

6 c.~ 3:38 """'¢s£ J 
,, 

·7 
7 /, Ii -1..,7 0 _,ON . tf J . II 

8 t8 79 -08#1.() iJ /I 

Z·s-
9 c. ~ I{,() -{,"Z-1'/E /. z. J (1 

10 7 <..., I 9· ;-JZ;;lil ;, z. . J (/ 

I - <./~.SE 
. . 

11 7-z:_ /0 -z... J II 

12 7z.. 5Z -:-:.-¥,vt,, I·~ J 
II 

13 7S- t -~ t SE z· J /,I 

14 7.)" :J.7.. '-/ - c;7sw I .J /I 

15 77 3 c;.S- -5""-ZsE (., J J,...,,_,_m..o 

16 y (.) . -~ k!VW ~ .Jj J ,, /' 
7.., 

17 /°7 JO' -7-Z..sw 1-f" J " ,. 

18 '17 -77SE /·Z. v 11 /I 

79 
19 :)& J II It 

?<7 -?S;v0 / 
20 77 .J.JO · -'-17sr.; l·i' 

I) :. ,, .,, 

21 /d Y- ~gz. - 5?(,N( l./--5 J /i...vi..- ftf •( ) . 
22 /OJ 60 -.YI ..vx. £·~- J /I If 

23 /0 ~- (..,!. -S3je !./. J /I /,/ 

24 //I /](. -'7 "'Ei ('._, .J II " 

25 /// /g -7() z:. J II I/ 

______ __:_~--------~---------------------1· 



203. 11 11 Date ;O-;i-q:; 

• Detail Line . l ·. Bear-'~" ; Plunge 
---'----~--- ~--------- -~~~~-

Location ------------------- Page $: of_J'.,... __ 

No. Tape Strike Dip . Trace Fracture Remarks 
·Distance . Length Type Filling 

1 117 l.." 0 - (, ttN~ z.. J f...0. sf~ .. 
2 I I}( /S7 -gjf_·~cv .. 8 v •t 

·3 II J Z3Z -if 5,,~ /.(.. " ,, 

4 17-0 ui. - JC NIN 3 J 
,, 

; 

5 /Z.. a 1/:6 -'8 !Ne i. s. (.} 
,, 

c.IA..J 

6 -90 -8 
./ 

1-z-c.. 303 J /I 

7 /Z-Z... ~/ -5-(.NI(/ /·~ d 
,, 

8 I -r., 'f 9~ -7-C..;vc z .J 
,, 

9 /z.r '-0 I -3.S,vw z. S" J 
II 

10 ;·cs I /7.9 ; _,Z.SE I J 
II 

I- 1'-8.Ne 
I' 

. . 
ll /-C.7 /l'..S St J 

• 12 /J 
/ r. 7 -z "t. .~ 8' /'II (J) ., J 

13 ITA /SO. - Zl./.sh v /.5 J ,,, I 
14 I ;JI 11 :I -19 sr.,; .s v /I 

15 - 5"'$.Je. I /) 

/JI IZ S" z. J 

16 /J; /Cf · "8ZNW ""J .s- J Y<.,,. '' {]) 

17 /j ::I /.z J 
I 

/<..$ -( tf Ne Fe. 0-:r S~h 

18 ;:::rJ 13S- -8G!Vw ;./ t/ II 

19 /J":J 5( 1 -<,tfLsE ;./ oJ 'I 

20 I; b '3 <f '1 -/9 sW .s J:. •I 

21 11 b II~ -& 7 ;: ,,.,_ /. ~ ..) • 
22 13' </.~ -87;vw I·<.,- J ,, 

23 /.:r9 J~ -BBsE ;./ J 11 

24 l::J} I -?O"'W /·8 1/ I/ 

25 / :rf 137 -St.f f'lc S.5 I) // 

• 



• 

• 

• 



• 

• 

• 



• 

-· 

• 
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• EXECUTIVE SQMMARY 

• 

• 

The site largest maximum-credible site acceleration of 0.055 g 
will not be sufficient to induce failure of any of the planned 55° 
design slope angles on Soledad Mountain. This is true for both the 
highwalls along the Ultimate Pit Boundary and the pitwalls within 
the interconnected pits inside the Ultimate Pit Boundary. In fact, 
pitwall slope angles of 63.4° (two vertical to one horizontal) 
could resist the additional down-dip thrust from the maximum 
credible earthquake without triggering a slope failure. The 
earthquake slope stability analyses conservatively assumed not only 
the maximum credible earthquake but that the acceleration from that 
event was directed in the most adverse po~sible direction, parallel 
to the potential sliding surfaces. Table 1 presents the 
lowest-possible limiting equilibrium factors of safety for the 
planned pit highwalls, critically oriented with respect adverse to 
fracture orientations, with the maximum individual slope height and 
when subjected to the maximum credible earthquake. The relatively 
minor impact of the maximum credible earthquake on the calculated 
factors of safety for the conservative application of the 
earthquake acceleration can be seen by comparing Table 1 with Table 
2, for the same conditions without the maximum credible earthquake 
acceleration applied to the slopes. 

The planned pit slopes and geologic conditions are unchanged 
from those presented in the "Soledad Mountain Project, Slope 
Stability Analysis", November 8, 1995. The T.ertiary rock types 
present in the area of the planned pit remain the Quartz Latite 
Porphyry (Tql), the Middle Pyroclastic Unit (Tmp), the Aphanitic 
Rhyolite (Tr), the Upper Pyroclastic Unit (Tup) and the Rhyolite 
Porphyry {Trp) . 

-1-
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Table 1. Relative stability of planned slopes under maximum. • credible earthquake acceleration. 

Location Information Slope Slope Factor of Safety 
Side of Structural Rock Slope Height Angle @ Confidence Level 

Pit Domain Type Ident. (ft) (0) 80% 98% 99.9% 

East 11 Tup 1 800 63. 4° Failure paths > 
55° possible slopes 

12 Tmp 2 850 63. 4° 1.84 1.75 1.74 
55° 3.63 3.54 3.54 

1 Tql 3 400 63 .4° 2.34 2.23 2.23 
55° 2.35 2.24 2.24 

North 2 Tr 4 550 63 .4° 2.32 2.21. 2.21 
55° 2.66 2.56 2.56 

Northwest 5 Tmp 1.0 240 63 .4° 5.01. 4.92 4 .• 92 
55° 1.1.33 11.25 1.1.25 

11 180 63. 4° No failure path 
55° 

12 220 63. 4° 6.68 6.43 6.42 
55° 8.28 8.03 8.02 

West 8 Trp 9 650 63 .4° Failure paths > 
55° possible slopes 

South 8 1100 63. 4° Failure paths < 
55° residual friction • 10 Trp 7 780 63. 4° Failure paths < 
55° residual friction 

6 700 63. 4° No failure path 
55° 

11 Trp 5 600 63. 4° Failure paths > 
55° possible slopes 

• 
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• Table 2. Relative stability of planned slopes, without maximum 
credible earthquake acceleration. 

Location Information Slope Slope Factor of Safety 
Side of structural Rock Slope Height Angle @ Confidence Level 

Pit Domain Type Ident. (ft) (0) 80% 98% 99.9% 

East 11 Tup 1 800 63. 4° Failure paths > 
55° possible slopes 

12 Tmp 2 850 63. 4° 1.97 1.87 1.87 
55° 3.89 3.80 3.79 

1 Tql 3 400 63 .4° 2.69 2.56 2.56 
55° 2.69 2.57 2.57 

North 2 Tr 4 550 63 .4° 2.53 2.42 2.42 
55° 2.91 2.80 2.80 

Northwest 5 Tmp 10 240 63 .4° 5.37 5.28 5.27 
55° 12.19 12.09 12.09 

11 180 63. 4° No failure path 
55° 

12 220 63 .4° 7.30 1.02 7.01 
55° 9.05 8.78 8.77 

West 8 Trp 9 650 63. 4° Failure paths > 
55° possible slopes 

South 8 1100 63. 4° Failure paths < 

• 55° residual friction 
10 Trp 7 780 63. 4° Failure paths < 

55° residual friction 
6 700 63. 4° No failure path 

55° 
11 Trp 5 600 63. 4° Failure paths > 

55° possible slopes 

• 
-3-
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INTRODUCTION 

The following analysis of planned 55° pitwall slope angles was 
undertaken to evaluate their stability when the acceleration from 
the maximum ·credible earthquake is applied to the potentially 
unstable planned slopes of the Soledad Mountain Project. The 
Soledad Mountain Project involves mining the interconnected 
orebodies shown on Figure 1. The Ultimate Pit Boundary is shown on 
Figure 2. Figure 2 also indicates the structural domains, areas of 
consistent geologic structure, defined during the geologic work 
preceding preparation of the "Soledad Mountain Project, Slope 
Stability Analysis", November a, 1995 report. Figure 3 presents 
the location of critical slopes within the Ultimate Pit Boundary as 
defined in the November a, 1995 report. 

• 

The potentially unstable slopes were identified and their 
stability analyzed under gravitational loading in the "Soledad 
Mountain Project, Slope Stability Analysis" report, November 8, 
1995. This report adds the force developed by the maximum credible 
earthquake derived site acceleration to the gravitational thrust 
acting down the adverse structures mapped in the area of the 
planned Ultimate Pit Boundary and highwalls inside the planned 
Ultimate Pit Boundary. Adverse fractures are those which either 
dip out of the planned pitwalls or join with another fracture to 
form a wedge of rock plunging out of a planned pitwall. Figure 4 
shows the plane shear and wedge failure modes analyzed. The • 
limiting equilibrium method was used to calculate the factors of 
safety between the potential driving thrust and resistance to 
sliding. The resistance to sliding, frictional and cohesive, along 
an adverse fracture orientation is not affected by earthquake 
acceleration if the acceleration is parallel to the daylighted 
fracture. Any other earthquake acceleration direction reduces the 
down-dip thrust component. 

The "Soledad Mountain Project, Slope Stability Analysis" 
report, November a, 1995 presented the method of calculating the 
resistance to sliding when an adversely oriented fracture set is 
present in one of the critical slopes. The only adjustment made in 
this report is the addition of the earthquake produced thrust to 
the gravitational thrust component. 

-4-
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• Figure 1. Interconnected planned pits within Ultimate Pit Boundary . 

-5-



Golden Queen Mining Co., Inc. Page 6 December 11, 1995 

Figure 2. Structural domains for Soledad Mountain Project. • 

• 

! 
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..rligure 3. Critical, worst-case highwalls for Soledad Mountain 
Wroject • 

.. _ ... - - -- --
j I --

...... 
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Figure 4. Potential plane and wedge shear failure modes. 

Isometric sketch of failure geometry for daylighted plane shear 
fracture dipping into pit, showing end release fractures. 

Isometric sketch of failure geometry for daylighted wedge shear 
condition, intersection of two fractures plunging into pit 

-8-
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LIMITING EQUILIBRIUM SLOPE STABILITY ANALYSIS 

Daylighted fracture, or joint, sets are potentially subject to 
plane shear sliding failure whenever the fracture is flatter than 
the slope angle and steeper than the angle of surface friction of 
the rock type involved. The wedge formed by two fracture sets is 
subject to sliding failure when the plunge of their line of 
intersection plunges flatter than the slope angle, is daylighted, 
and steeper than the angle of surf ace friction of the rock type 
involved. Wedge failures are less common than plane shear 
failures, possibly because there is more area to shear across each 
unit of the highwall face. The critical pitwall identified on 
Figure 3 by the number 3 (Structural Domain 1, rock type Tql) is 
primarily at risk because of the potential of plane shear sliding 
along a daylighted fracture. ·The critical slope highwall 
identified by number 2 (Structural Domain 12, rock type Tmp) is at 
risk for plane shear failure. However, a potential wedge shear 
failure present in the same critical slope has a lower factor of 
safety. Wedge shear provides the only potential failure mode for 
the critical highwalls identified by the numbers 4 (Structural 
Domain 2, rock type Tr), 10 and 12 (Structural Domain 5, rock type 
Tmp). 

PLANE SHEAR SLOPE ANALYSIS 

Table 3 presents the limiting equilibrium plane shear factors 
of safety for the potentially adverse daylighted N20°W striking and 
22°SW dipping fracture set in Structural Domain 1 and critical 
Ultimate Pit Boundary slope 3, as shown on Figure 3. Critical 
slope 3 is 400 feet high and has a planned 55° overall slope angle. 
These factors of safety include the maximum credible earthquake 
acceleration of 0.055 g provided by WZI, Inc. in their letter of 
December 7, 1995. The following example calculation should explain 
the calculation of the factor of safety for the dry slope 
condition, with a one-dimensional estimate of intact rock along the 
fracture controlled potentially adverse plane shear failure path, 
subjected to the maximum credible earthquake acceleration. 

Weight of potential sliding block - 10730 tons/foot of wall 
Gravitational (weight) thrust component = 10730(Sin22°) = 4020 T~ 
Down-dip earthquake thrust component = 10730(0.055) = 590 T~n 
Total thrust to produce sliding= 4020 + 590 = 4610T~n 
Total resistance to sliding = 10830 T~n (see November a, 1995 

report) 
Factor of safety without maximum credible earthquake = 

Sliding Resistance _ I 0830 
Gravitational Thrust - .4020 . . 

Fac~or or sa~ety witfi maximum credible earthquake = 
Sliding Resistance I 0830 

Gravitational Thrust +Earthquake Thrust = 4020+590 = · 

-9-
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Table 3. Factors of safety for potentially hazardous plane shear • 
joint set striking N20°W and dipping 22°SW, Domain 1 (Detail Line 
I), for Ultimate Pit Boundary at GQ-lA (Karma-Wegmann) Pit, under 
maximum credible earthquake loading. 

Quartz Latite Porphyry, overall slope height - 400 ft. 

Dry Slope 

Slope 
Angle (0) 

63.4 
55 

Saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

FACTORS OF SAFETY 

1-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

2.34 2.23 2.23 
2.35 2.24 2.24 

1-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

1.48 
1.48 

l.41 
1.41 

1.41 
l. 41. 

-10-

2-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

2.76 2.71 2.71 
2.77 2.71 2.71 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

1.75 
1..76 

l.. 71. 
1.72 

1.71 
1.72 • 

• 
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~able 3 also provides factors of safety for fully saturated slopes 
~nd for 2-dimensional estimates of intact rock. Figure 5 indicates 

the fully saturated slope condition examined and the how the pore 
pressure induced hydraulic uplift force was calculated. The 
hydraulic uplift force would, if present reduce the normal force 
acting on the fracture controlled potential failure plane. 
Reduction of the normal force reduces the frictional resistance to 
sliding in proportion to the uplift force. The essentially dry 
condition of the underground workings inspected below the planned 
pit indicates that the Soledad Mountain Project pit slopes will be 
dry. Table 3 indicates that the potentially adverse daylighted 
fracture set just examined should be stable even if the slope were 
fully saturated when subjected to the maximum.credible earthquake. 

Plane shear slope failure is possible along potentially 
adverse fracture orientations in Structural Domain 12 (critical 
interior slope 2) and in Structural Domain 5 (critical Ultimate Pit 
Boundary slope 10 and critical Ultimate Pit Boundary slope 12). 
Table 4 presents the factors of safety for earthquake loading added 
to the gravitational thrust along the potentially hazardous 
fracture set that strikes Nl3°W and dips 51°SW. The factors of 
safety are for dry and saturated slope hydraulic conditions and for 
1-dimensional and 2-dimensional intact rock estimates. Table 5 
presents the factors of safety for earthquake loading added to the 
gravitational thrust along the potentially hazardous fracture set 

•
that strikes NSO°W and dips 37°SW. Table 6 presents the factors of 
safety for earthquake loading added to the gravitational thrust 
along the potentially hazardous fracture set that strikes N13°W and 

• 

dips 51°NE. The factors of safety are for dry and saturated slope 
hydraulic conditions and for 1-dimensional and 2-dimensional intact 
rock estimates. 

The decrease in the plane shear factors of safety resulting 
from the application of the maximum credible site acceleration of 
0.055 g does not indicate instability for any of the critical 
pitwalls potentially at risk for sliding along daylighted fracture 
sets. This is true, regardless of the hydraulic pore pressure that 
could possibly develop in any of the pitwalls. It is, however, 
unlikely that significant pore pressure will be present or will 
develop in the pitwalls • 

-11-
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Figure 5. Geometric and hydraulic uplift conditions related to 
calculation of limiting equilibrium slope stability. 

Slape 
Hei ht 
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Umax - Maximum 
hydraulic 
pressure 
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Table 4. Factors of safety for potentially hazardous plane shear 
joint set striking Nl3°W and dipping 51°SW, Domain 12 (Detail Lines 
E + F), on ·northeast facing pitwall, Domain 12 (Detail Lines E + 
F), for inside the Ultimate Pit at GQ-lA (Karma-Wegmann) and GQ-lB 
(Independent) Pits, under maximum credible earthquake loading. 

Middle Pyroclastic Unit, overall slope height - 850 ft. 

Dry Slope 

Slope 
Angle (0) 

63.4 
55 

Saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

FACTORS OF SAFETY 

1-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

2.23 2.20 2.20 
5.35 5.32 5.32 

1-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

2.02 
5.14 

2.00 
5.12 

2.00 
5.12 

-13-

2-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

3.78 3.75 3.75 
9.66 9.63 9.63 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

3.56 
9.43 

3.54 
9.42 

3.54 
9.42 
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Table 5. Factors of safety for potentially hazardous plane shear • 
joint set striking N50°W and dipping 37°SW, Domain 5 (Detail Lines 
E + F), for Ultimate Pit Boundary at GQ-2NW Pit (Knight Property) 
under maximum credible earthquake loading. · 

Middle Pyroclastic Unit, overall slope height - 240 ft. 

Dry Slope 

Slope 
Angle (0

) 

63.4 
55 

Saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

FACTORS OF SAFETY 

1-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

7.25 
9.00 

7.02 
8.82 

7.02 
8.82 

1-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

6.67 
8.48 

6.59 
8.40 

6.59 
8.40 

-14-

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

12.59 
15.95 

12.43 
15.80 

12.43 
15.80 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

12.03 
15.41 

11.96 
15.33 

11.96 
15.33 • 

• 
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Table 6. Factors of safety for potentially hazardous plane shear 
joint set striking N13°W and dipping 51°NE Domain 5 (Detail Lines E 
+ F), for Ultimate Pit Boundary at GQ-2NW Pit (Knight Property) 
under maximum credible earthquake loading. 

Middle Pyroclastic Unit, overall slope height - 220 ft. 

Dry Slope 

Slope 
Angle (0

) 

63.4 
55 

Saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

FACTORS OF SAFETY 

1-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

7.15 
19.25 

7.12 
19.22 

7.12 
19.22 

1-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

6.94 
19.04 

6.92 
19.02 

6.92 
19.02 

-15-

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

13.04 
35.82 

13.01 
35.78 

13.01 
35.78 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

12.79 
35.59 

13.80 
35.57 

12.80 
35.57 
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WEDGE SHEAR SLOPE ANALYSIS 

The potential wedge shear sliding hazards present at the 
Soledad Mountain Project were analyzed by first determining the 
bearings, plunges and dihedral angles of potentially hazardous 
wedge intersections formed by significant fractures sets defined 
during the detail line mapping described in the November 8, 1995 
base report. The same limiting condition criteria govern the 
development of wedge shear slope failures as do plane shear 
sliding, i.e. plunge of the line of intersection must be less than 
the slope face angle and greater than the residual friction angle 
for the rock type. 

Table 7 lists the potentially adverse wedge intersections that 
were determined from the fracture sets detected in the fracture 
orientation data mapped along Detail Lines E + F, Domain 5 on the 
Ultimate Pit Boundary. Table 8 lists the potentially adverse wedge 
intersection that was determined from the fracture sets detected in 
the fracture orientation data mapped along Detail Line A, Domain 2, 
on the Ultimate Pit Boundary. Table 9 lists the potentially 
adverse wedge intersection that was determined from the fracture 
sets detected in the fracture orientation data mapped along Detail 
Lines E + F, Domain 12, a critical slope inside the Ultimate Pit 
Boundary. These tables indicate the fracture sets producing the 
potentially adverse wedges and the bearing, plunge and dihedral 

• 

angle for each of the potentially adverse wedges. • 

Table 10 provides the calculated factors of safety for the 
two potentially adverse wedges identified in Structural Domain s. 
The driving forces for slope failure along these wedges are the 
combination of the thrust from the gravitational force for the rock 
above the worst-case wedge passing through the toe of the slopes 
plus the maximum credible earthquake acting on the masses. The 
adverse wedge that bears S2l°W is a potential hazard to Critical 
Slope 10 on Figure 3. The adverse wedge that bears N75°E is a 
potential hazard to Critical Slope 12 on Figure 3. The addition of 
the earthquake driving force decreases the factors of safety, but 
not significantly. 

Table 11 provides the calculated factors of safety for the 
potentially adverse wedge identified in Structural Domain 2. The 
driving forces for slope failure along this wedge are the 
combination of the thrust from the gravitational force for the rock 
above the worst-case wedge passing through the toe of the slope 
plus the maximum credible earthquake acting on the masses. The 
adverse wedge bears 536°W is a potential hazard to Critical Slope 4 
on Figure 3. Again, the addition of the earthquake driving force 
decreases the factors of safety, but not significantly. 

-16-
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•
Table 7. Potentially hazardous wedge intersections at Ultimate Pit 
Boundary along GQ-2NW Pit (Knight Property), Domain 5 (Detail Lines 
E + F), Middle Pyroclastic Unit. 

• 

• 

Joints 
Involved 

B - D 

G - H 

Joint Orientations in Order Dihedral 
Strike Dip Strike Dip Arigle 

NSO°w 37°sw Nl7°E 83°Nw 109° 

N82°W 73°NE Nl3°W 51°NE 116° 

Bearing Plunge 

S2l°w 

N75°E 50° 

Table 8. Potentially hazardous wedge intersection inside Ultimate 
Pit Boundary, Domain 2 along GQ-5A Pit ; Detail Line A; Aphanitic 
Rhyolite. 

Joints 
Involved 

A - B 

Joint Orientations in Order 
Strike Dip Strike Dip 

NSO°W 38°SW N03°E 53°NW 

Dihedral 
Angle 

123° 

Bearing 

S36°W 

Plunge 

36° 

Table 9. Potentially hazardous wedge intersection inside Ultimate 
Pit Boundary, Domain 12 in area of GQ-1 Pit (Queen Ester) and GQ-lB 
Pit (Independent); Detail Lines E + F; Middle Pyroclastic Unit. 

Joints 
Involved 

G - H 

Joint Orientations in Order 
Strike Dip Strike Dip 

N82°W 73°NE N13°W 5l°NE 

-17-

Dihedral Bearing Plunge 
Angle 

116° N75°E 50° 
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Table 10. Factors of safety for potentially hazardous wedge 
intersections, Domain 5 (Detail Lines E + F), for Ultimate Pit 
Boundary at GQ-2NW Pit (Knight Property) under maximum credible 
earthquake loading. 

Wedge G - H FACTORS OF SAFETY 

Middle Pyroclastic Unit, overall slope height - 240 ft. 

Ory Slope 

Slope 
Angle (•) 

63.4 
55 

saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

Wedge B - D 

1-0imensional Intact 

Confidence Level 
80% 98% 99.9% 

5.01 4.92 4.92 
11.33 11.25 ll.25 

l-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

4.78 4.72 7.72 
ll.10 11.04 11.04 

2-0imensional Intact 

Confidence Level 
80% 98% 99.9% 

9.03 
2J..05 

8. 94 8. 94 
2J..05 21.05 

2-Dimensional Intact 

Confidence Level 
80% 98% 99.9% 

8.78 8.73 8.73 
20.81 20.75 20.75 

FACTORS OF SAFETY 

Middle Pyroclastic Unit, overall slope height - 220 ft. 

Ory Slope 

Slope 
Angle (0

) 

63.4 
55 

Saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

1-0imensional Intact 

Confidence Level 
80% 98% 99. 9% 

6.68 
8.28 

6.43 
8.03 

6.42 
8.02 

1-0imensional Intact 

Confidence Level 
80% 98% 99.9% 

6.02 5.91 5.90 
7.63 7.51 7.SJ. 

-18-

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

11.56 
14.58 

11.33 11.32 
14.36 14.35 

2-0imensional Intact 

confidence Level 
80% 98% 99.9% 

10.88 J.0.77 10.77 
13 .91 13.80 13.80 

• 

• 

• 
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Table 11. Factors of safety for potentially hazardous wedge 
intersections, Domain 2 (Detail Line A), for Ultimate Pit Boundary 
at GQ-5A Pit, under maximum credible earthquake loading. 

Wedge A - B FACTORS OF SAFETY 

Middle Pyroclastic Unit, overall slope height - 550 ft. 

Dry Slope 

Slope 
Angle ( 0

) 

63.4 
55 

Saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

1-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

2.32 
2.66 

2.21 
2.56 

2.21 
2.56 

1-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

1. 7J. 
2.06 

J..66 
2.01 

1.66 
2.01 

-J.9-

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

3.43 
4.05 

3.34 
3.96 

3.34 
3.96 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

2.73 
3.34 

2.68 
3.30 

2.68 
3.30 
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Table 12 provides the calculated factors of safety for the • 
potentially adverse wedge identified in Structural Domain 12. The 
driving forces for slope failure along this wedge are the 
combination of the thrust from the gravitational force for the rock 
above the worst-case wedge passing through the toe of the slope 
plus the maximum credible earthquake acting on that mass. The 
adverse wedge bears N75°E is a potential hazard to Critical Slope 2 
on Figure 3. Again, the addition of the earthquake driving force 
decreases the factors of safety, but not significantly. 

The decrease in the wedge shear factors of safety resulting 
from the application of the maximum credible site acceleration of 
0.055 g does not indicate instability for any of the critical 
pitwalls potentially at risk for sliding along the wedge formed be 
intersecting daylighted fracture sets. This is true, regardless of 
the hydraulic pore pressure that could possibly develop in any of 
the pitwalls. It is, however, unlikely that significant pore 
pressure will be present or will develop in the pitwalls. 

-20-
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Table 12. Factors of safety for potentially hazardous wedge 
intersection on northeast facing pitwall, Domain 12 (Detail Lines E 
+ F), for a highwall inside the Ultimate Pit Boundary at GQ-1 
(Queen Ester) and GQ-lB (Independent) Pits, under maximum credible 
earthquake loading. 

Wedge G - H FACTORS OF SAFETY 

Middle Pyroclastic Unit, overall slope height - 850 ft. 

Dry Slope 

Slope 
Angle (0

) 

63.4 
55 

Saturated 
Slope 

Slope 
Angle (0

) 

63.4 
55 

1-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

1.84 
3.63 

1.75 
3.54 

1.74 
3.54 

1-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

1.60 
3.40 

1. 55 
3.34 

1.55 
3.34 

-21-

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

2.99 
6.40 

2.91 
6.32 

2.90 
6.32 

2-Dimensional Intact 

Confidence Level 
80% 98% 99. 9% 

2.74 
6.16 

2.69 
6.11 

2.69 
6.11 
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SUMMARY AND CONCLUSIONS 

The 55° overall highwall slope angles planned for the Soledad 
Mountain Project will not be at risk of failing under the 
additional forces from the maximum credible site acceleration of 
0.055 g. This is true for both the highwalls along the Ultimate 
Pit Boundary and the pitwalls within the interconnected pits inside 
the Ultimate Pit Boundary. In fact, pitwall slope angles of 63.4° 
(two vertical to one horizontal) could resist the additional 
down-dip thrust from the maximum credible earthquake without 
triggering a slope failure. 

The earthquake slope stability analyses conservatively assumed 
not only the maximum credible earthquake but that the acceleration 
from that event was directed in the most adverse possible 
direction, parallel to the potential sliding surfaces. This 
conservative application of the maximum credible earthquake 
acceleration resulted in relatively minor reductions in the 
calculated factors of safety obtained previously with only the 
gravitational driving forces, presented in the "Soledad Mountain 
Project, Slope Stability Analysis", NovelI1Per 8, 1995 report. 

-22-

• 

• 

• 



• 

• 

• 



• 

• 

• 



• 

• 

• 

JOHN F. ABEL. JR. 
MINING e'.NGINC:e:R 

Tony Casagranda 
Golden Queen Mining Co., Inc. 
P.O. Box 878, Suite #4 
Rosamond, CA 93560-0878 

Dear Tony: 

00'1748 
---··--··---·--·--·-------· 310 L.OOt<:OuT VIEW COURT 

GOLDEN. CO 60401 

303-279·4901 

FAX <?76•6163 

July 24, 1996 

Table l enclosed provide the factors of safety for the 
critical pit slopes calculated for the modified maximum credible 
earthquake acceleration cf 0.297G. Table 2 is a copy of the 
calculated factors of safety for the critical pit slopes without 
any earthquake acceleration . 

The "Soledad Mountain Project, Slope Stability Analysis 11 

report, November 8, 1995 presented the method of calculating the 
resistance to sliding when an adversely oriented fracture set is 
present in one of the critical slopes. The only adjustment made in 
this report is the addition of the earthquake produced thrust to 
the gravitational thrust component. 

These factors of safety are extremely conservative and should 
be considered .worst case, because: 

1) The earthquake acceleration is assumed to be directed up 
either the dip of the potential joint controlled failure 
plane or plunge of the potential joint controlled wedge 
intersection. The new information that the acceleration 
is directed along a strike of N45E/S4SW would result in 
only a component of the acceleration acting on any failure 
plane or intersection direction not oriented in that 
direction. 

2) The proportion of stronger intact rock along a potential 
failure plane, or planes, was based on a one-dimensional 
approximation. The conservatism of this assumption is 
based on the fact that no joint continues indefinitely in 
any direction . 
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Table 1. Relative stability of planned dry slopes under maximum 
credible (.0.297G) earthquake acceleration. 

Location Information 
Side of Structural Rock Slope 

Pit Domain Type Ident. 

East 11 

12 

1 

North 2 

Northwest 5 

West 8 

south 

10 

11 

Tup 

Tmp 

Tql 

Tr 

Tmp 

Trp 

Trp 

Trp 

1 

2 

3 

4 

10 

11 

12 

9 

8 

7 

6 

5 

Slope Slope 
Height Angle 

(ft) ( 0
) 

800 

850 

400 

550 

240 

180 

220 

650 

1100 

780 

700 

600 

63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4" 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 

Factor of Safety 
@ confidence Level 
80% 98% 99.9% 

Failure paths > 
possible slopes 

1.42 1.35 1.35 
2.81 2.74 2.74 
1.50 l.43 1.43 
1.50 1.43 1.43 
1.68 1.61 1.61 
1.93 1.86 1.86 
3.87 3.80 3.80 
6.71 6.57 6.57 

No failure path 

4.85 4.67 4.66 
6.01 5.83 5.82 

Failure paths > 
possible slopes 
Failure paths < 
residual friction 
Failure paths < 
residual friction 
No failure path 

Failure paths > 
possible slopes 

• 

• 

• 
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Table 2. Relative stability of planned dry slopes, without 
earthquake acceleration. 

Side of 
Pit 

East 

North 

Location Information 
Structural Rock Slope 

Domain Type Ident. 

11 Tup l 

12 Tmp 2 

l Tql 3 

2 Tr 4 

Northwest 5 Tmp 10 

11. 

12 

West 8 Trp 9 

South 8 

10 Trp 7 

6 

11 Trp 5 

Slope Slope 
·Height Angle 

(ft) ( 0
) 

800 

850 

400 

550 

240 

180 

220 

650 

1100 

780 

700 

600 

63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 
63. 4° 
55° 

Factor of Safety 
@ Confidence Level 
80% 98% 99.9% 

Failure paths > 
possible slopes 

1.97 1.87 1.87 
3.89 3.80 3.79 
2.69 2.56 2.56 
2.69 2.57 2.57 
2.53 2.42 2.42 
2.91 2.80 2.SO 
5.37 5.28 5.27 

12.19 12.09 12.09 
No failure path 

7.30 7.02 7.01 
9."05 8.78 8.77 

Failure paths > 
possible slopes 
Failure paths < 
residual. friction 
Failure paths < 
residual friction 
No failure path 

Failure paths > 
possible slopes 
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I hope this fulfills your requirements. 
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THE GLASGOW ENGINEERING GROUP, Inc_ 
7393 South Everett Ct. Phone No. (303} 904-4614 
Littleton, Colorado 80123 Fax No. (303) 979-8166 

August 29, 1996 

Mr. Tony Casagranda 
Golden Queen Mining Company, Inc. 
P.O. Box 878 
Rosamond, California 93560-0878 

Re: Soledad Mountain Project Pit Slope Stability Review 

Dear Tony, 

The open pit slope stability study by Mr. John F. Abel, Ph.D. for the 
Soledad Mountain Project has been reviewed by the Glasgow Engineering 
Group, Inc. (Glasgow Engineering). The review was conducted by Mr. Don A. 
Poulter, P.E., of Glasgow Engineering. Mr. Poulter is a qualified Registered 
Professional Engineer in the State of California. This review was completed 
as requested by Golden Queen Mining Company, Inc. (GQMC) and in full 
know ledge of Mr. Abel. The reports by Mr. Abel listed below were presented 
for review by Glasgow Engineering. 

November 8, 1995 -

December 11. 1995 -

July 24, 1996 -

nsoledad Mountain Project, Slope Stability 
Analysis"; 

"Earthquake Stability Supplement, Soledad 
Mountain Project, Slope Stability Analysis"; 

Letter Report supplement to report of December 
11, 1995; and 

Letter correspondence to Mr. Abel (with attached WZI report dated June 
11, 1996) for which the July 24, 1996 letter report is based upon. 

It is my opinion that the stability analyses presented by Mr. John F. 
Abel, Jr. (State of Colorado P.E. No. 5642) represent the anticipated stability of 
the proposed open pit at the Soledad Mountain Project. This is based upon 
the findings of my review and understanding of the above referenced data 
and reports, and my knowledge of the project. It is my recommendation that 
joint and fracture patterns in the pit wall be recorded as the pit is developed 
and compared with the data used in the analyses. In the event that data 
different from that used in the analyses is collected from the exposed pit 
slopes, the pit slope stability should be re-evaluated using the field data. 

Thank you for this opportunity to work with you on the Soledad 
Mountain Project. If you should have any questions regarding our review or 
the contents of this letter, please call me. 

Sincerely, 

~~~Inc . 
Don A. Poulter. P .E. 
President 



• 

• 



• 

• 

• 



• 

• 

• 



• 

• 

• 

THE GLASGOW ENGINEERING GROUP, INC. 
7393 South Everett Ct. 
Littleton, Colorado 80123 

October 25, 1996 

Mr. Tony Casagranda 
Golden Queen Mining Corporation 
2997 Desert Street, Suite 4 
Rosamond, California 93560-0878 

Phone No. (303) 904-4614 

Re: Slope Stability Evaluation for the Soledad Mountain Project Mine Overburden Disposal 
Piles 

Dear Tony: 

We have completed the slope stability evaluation for the mine overburden disposal piles currently 
proposed for the Soledad Mountain Project. The scope of this study was to re-evaluate the 
stability of the overburden disposal piles with respect to the updated seismic data provided by 
WZI, Inc. The layout shown in Figure 1 was provided by Golden Queen Mining Company, Inc. 
(GQMC). Other data provided by GQMC included design data from the pit slope stability study 
conducted for GQMC by Dr. John Abel and the seismicity report for the project area. A 
summary of the evaluation, findings, and recommendations are presented in this letter report. 

Slope stability analyses were performed for critical sections at three locations as shown on Figure 
1. The selection of these locations was based on existing topography, the proposed 
configurations of overburden piles and geologic foundation conditions. Cross sections of the 
overburden piles at these locations were modeled as end-dumped material with reclaimed slopes 
at the close of the project. It is understood that the slope of the working faces will be at about 
l.5H: 1 V (horizontal to vertical) and will be reclaimed to an overall slope of l.8H: 1 V as shown 
in Figures 2 through 7. Sections A-A' and C-C' include benches as shown in plan view of the 
disposal area. Both static and psuedostatic seismic loading conditions were included in the slope 
stability analyses. 

The overburden pile stability of the three section locations shown in Figure 1 was evaluated 
using limit equilibrium methods with the aid of XST ABL. XST ABL is a two-dimensional limit 
equilibrium slope stability computer program developed at Purdue University. Both circular and 
wedge shaped failure surfaces were analyzed under static and pseudostatic earthquake loading 
conditions. Analyses were performed using the Bishop method for circular failure surfaces and 
the Janbu method for wedge shaped surfaces. Wedge shaped surfaces through the overburden 

q:\17-6.50\glasgow.doc 



Golden Queen Mining Corporation 
Page 2 

and/or foundation materials near the overburden/foundation contact were considered. The 
stability of these slopes under earthquake conditions was analyzed using psuedostatic procedures 
where an additional out of slope inertial force equal to some fraction of the anticipated peak 
horizontal bedrock acceleration is included in the horizontal direction when performing the 
analysis. For these analyses, a horizontal inertial force equal to one-half of the magnitude of the 
anticipated peak horizontal bedrock acceleration was used as an estimate of the effects of:. 
earthquake motions on stability. Topographic amplification of the peak bedrock acceleration was·;:,: 
not considered necessary for this evaluation. The characteristics of the waste rock piles do not 
warrant such an analysis. The only potential effect such an occurrence would have on the waste 
pile would possibly be some sloughing of the crest line. Acceleration at the base of the pile 
would not substantially change or impact the mass stability of the waste pile. 

Shear strength parameters and material properties used in the slope stability analyses are 
summarized in Table 1. These strength parameters were based on typical values for waste rock 
material, and data from the mine slope stability study. Foundation material properties were 
based on data from the mine slope stability study and foundation explorations in other areas of 
the project. The values selected for use in this evaluation are considered to be conservative, but 
within the range of values expected for the types of material to be encountered, and for end
dump placement of the waste rock. The estimated peak horizontal ground acceleration for this 
project was 0.4g. The estimated ground acceleration was multiplied by a factor of 0.5 to 
calculate the psuedostatic coefficient for this evaluation, as mentioned above. This factoring of 
the peak bedrock acceleration is recommended for slope stability evaluations using pseudostatic 
procedures. 

The foundation in the vicinity of sections A-A' and B-B' appears to consist of deposits of alluvial 
fill and bedrock. The foundation in the vicinity of section C-C' appears to consist of only 
bedrock. Based on the available borehole data provided by GQMC, the ground water level is 
approximately 200 feet below the waste piles and have no impact on the stability of the waste 
rock piles. 

Results of the slope stability analyses are summarized in Table 2. The critical failure surfaces 
for both static and pseudo-static loading conditions at each of ·the three locations are shown on 
Figures 2 through 7. These results show that the waste piles reclaimed at 1.8H: 1 V overall 
slopes will be stable under static conditions and earthquake loading conditions as modeled in the 
analyses. The slope face during operation will be at the angle of repose of the material. These 
slopes should be stable under static loading conditions. Some sloughing of the slope race will 
probably occur in the event of seismic loading at the site. Once the waste piles are being 
constructed and can be observed, these evaluations may be reviewed to determine whether or not 

• 

• 

the waste piles may remain at the angle of repose upon closure of the site. • 

r:\q:\17-650\glasgow 
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Page 3 

The estimated factors of safety are believed to be conservative based on the input parameters 
used in the analyses and that only 'short-term' conditions were considered in the model. With 
time, the overburden materials will settle and consolidate under self-weight loading conditions. 
This will result in a more dense mass of material which in turn will exhibit an increase in the 
shear strength parameters (particularly in the internal friction parameter(0)). Often times, upon 
consolidation, the overburden mass will also exhibit significant cohesive properties as vertical or 
near vertical slopes result at the working face when excavating the material. Also, in end
dumped overburden piles such as those proposed for the Soledad Mountain Project, segregation 
of particle sizes occurs as the material slides down the face of the pile. This results in coarse, 
blocky material in the base of the pile with particle sizes decreasing up the slope. The shear 
strength parameter base of the overburden pile is, therefore, usually significantly higher (plus 40° 
0) than the upper portion of the overburden pile. This in turn results in a more stable 
overburden pile than that modeled in this evaluation. 

Considering the above information and results of the waste rock slope stability evaluation 
summarized in this letter report, it is my professional opinion and judgment that the proposed 
waste rock piles will be stable under short term and long term conditions, with respect to deep 
seated failures in the overburden pile. In the event the seismicity of the project area is revised to 
a more active region or the overburden materials of different properties and shear strength 
parameters from those described for this evaluation, the stability results, findings, and 
recommendations contained in this letter report may not be valid for representing the stability of 
the proposed overburden piles. 

We appreciate having the opportunity to work with you on this project and hope this addresses 
your needs. If you have any comments or questions regarding these analyses, please do not 
hesitate to call. 

Sincerely, 

The Glasgow Engineering Group, Inc. 

dx/~ 
Don A. Poulter 
President 

DAP:mtb 
Enclosures 

r:\q:\17-650\glasgow 



Table l - Summary of Material and Shear Sh"ength Parameters 
MATERIAL TYPE MOIST UNIT SATURATED UNIT FRICTION ANGLE COHESION 

WEIGHT WEIGHT (degrees) (pst) 
(lb/t.J) (lb/f) 

Waste Rock 120 125 37 500 

Bedrock 150 150 45 1000 

Alluvial Fill 95 100 30 0 
(Sections A and B) 

P:\ l 7-650\dmpslope\report\sunuab2 .doc 

• • • 



• 
Table 2 - Summary of Results of Stability Analyses for 1.8 : 1 Slopes (H : V) 

SECTION Static Factor of Safety Seismic Factor of Safety 
(at KH=· 0.20g) 

Circular Wedge-Type Circular Wedge-Type 
Surface Surface Surface Surface 

A-A' at 1.8 to 1 1.8 2.8 1.2 1.5 
Inter-bench Slope 

B-B' at 1.8 to 1 1.7 1.8 1.1 1.2 
Overall Slope 

C-C' at 1.8 to 1 1.9 2.4 1.2 1.5 

• Inter-bench Slope 

Minimum Acceptable 
Factor of Safety 1.3 1.3 1.1 1.1 

• 
P:\ 17-650\dmpslope\report\sumtab2.doc 
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THE GLASGOW ENGINEERING GROUP. Inc_ 
7393 South Everett Court Phone No. (303) 904-4614 
Littleton. Colorado 80123 Fax No. <303) 979-1833 

Golden Queen Mining Company, Inc. 
11847 Gempen Street 
Mojave, California 93501 

Attention: Mr. Tony Casagranda 

Re: Pit Slope Seismic Stability 

Dear Tony: 

December 5, 1996 
Project No. 00704 

An evaluation of the potential influence of topographic amplification of seismic forces on 
the stability of the pit slopes has been made per your request. The evaluation included the 
review of the geotechnical data and pit slope stability analyses presented in the reports by Mr. 
John Abel, Jr. dated November 11, 1995, December 11, 1995 and July 24, 1996. 

Topographic amplification of seismic forces is not likely to have an impact on the stability 
of the pit slopes during the operations of the Soledad Mountain Project. Based on the data 
presented in the above referenced reports, there are no critical slopes or joint patterns that control 
the slope stability in any area of the pit. The estimated factors of safety (FOS) against slope 
failures presented in the above referenced analyses are sufficiently conservative such that 
moderate increases in forces contributing to slope movement (such as amplified ground 
accelerations) would not adversely impact the stability of the pit slopes. This does not preclude 
the occurrence of raveling of loose slope materials during a seismic event that results in ground 
motions at the site. 

It is recommended that the slope stability input parameters be checked as the pit is 
developed and joint and fracture are exposed in the pit walls. Should these or any other 
occurrence be adversely different from the data used in the analyses, the pit slope stability should 
be re-evaluated using the new data. Also, the pit slope stability should be checked in the event 
the seismicity of the region is updated to show potentially stronger ground motions at the site. 

If you should have any questions or require additional information concerning the contents 
and opinions presented in this letter, please call me . 

- - ---------
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COUNTY OF KERN 

RECLAMATION AND REVEGETATION PROCEDURES 
FOR 

SOLEDAD MOUNTAIN PROJECT 

Prepared for: 
Kern County Planning Department 

Submitted by: 
Golden Queen Mining Company, Inc. 

Prepared by: 
Bamberg Associates 

Samuel A. Bamberg, Ph.D. 
Reclamation Specialist 

January, 1996 

Revised December, 1996 

Revised March, 1997 
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1.0 INTRODUCTION 

This plan presents reclamation details for the Soledad Mountain Project, a proposed gold 

mine on Soledad Mountain in Kem County, California. The project is operated by Golden 

Queen Mining Company, Inc. (GQMC). The plan is in compliance with Kern County 

requirements (FORM A175.PDS, 8/93) and the California Surface Mining and Reclamation 

Act of 1975 (SMARA), as amended. It will also address specific site-related reclamation 

concerns expressed by the Bureau of Land Management (SLM) and Kem County Planning 

Department during the scoping process. This is an individual document prepared 

specifically for the Soledad Mountain Project as proposed in the EIS/EIR. Reclamation 

standards are now required by SMARA 1975 (1993 Statues, and promulgated as DMG 

Note 26, Revised January 1994, and amended February 1994). This plan meets the 

California Code of Regulations, Article 9, Reclamation Standards. 

The techniques were prepared to comply with the requirements of the California Regional 

Water Quality Control Board. This reclamation plan focuses on the procedures involved 

in establishing a productive ecosystem through revegetation and wildlife habitat develop

ment, and achieving visual compatibility with the surrounding landscape. Visual impacts 

will be mitigated by breaking up straight lines and establishing vegetation and habitats. 

This is a working document and a practical approach to reclamation in this area of the 

Mojave Desert with low, unpredictable rainfall. The recommended methods and criteria 

form the basis for construction and operational procedures for reclamation enhancement 

at the mine closure. 

The Site Drainage Plan will include the on-site roads, crushing site, process plant site, 

maintenance site, office site, overburden material piles and site drainage. Portions of the 

crushing, process, maintenance and office site will involve engineered fill. These areas 

are part of the detailed project design engineering which is currently in progress and will 

be available at a later date to supplement the information presented in this document. 

• Bamberg Associates, which prepared these procedures, has recently conducted 

revegetation testing programs at several desert mining locations in California, forming the 
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basis for several procedures proposed here. The natural revegetation that has already 

occurred on previously disturbed portions of the Soledad project site also served as a 

basis for determining the plant species and topographic features necessary for successful 

reclamation. The testing programs and observations of this natural revegetation have 

been used also as a basis for reclamation techniques, seed sources and plant species 

selection, and topographic modification. Techniques and alternatives for reclamation of 

altered terrain left after mining and ore processing are also discussed in this plan. 

The Reclamation Procedures are intended to address pertinent issues relating to 

successful reclamation implementation by GQMC at the Soledad Mountain Project. This 

report provides coordination procedures for the final decommissioning process at mine 

closure. 

Two bonds are required, one for reclamation held by Kem County, and the other for 

Closure and Post-Closure maintenance that is intended to cover the cost of the physical 

• 

closure and decommissioning procedures held by the Lahontan RWQCB. The bond for • 

reclamation will be held by Kem County under SMARA, and relates to the interim 

reclamation as revegetation testing for this mine site, and reclamation costs for the mining 

project. 

The cost estimate for closure and post closure maintenance will be contained in the report 

of waste discharge document. 
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· 2.0 PROJECT OVERVIEW 

The Soledad Mountain Project is located in Kem County, California, on the western edge 

of the Mojave Desert. The project involves open-pit mining of gold-bearing ore, 

development of overburden piles, and beneficiation by heap leaching processes. The 

components of the Soledad project are shown in Figure 2. 1. 

Of the total project area of 1,600 acres, the total disturbance acreage for the Soledad 

Mountain Project is estimated to be approximately 930 acres. See Table 2.1 for a 

breakdown of disturbance acreage by project component. Not all of the permitted land is 

projected ta be disturbed, and not all disturbed land will be revegetated. The proposed 

acres to be revegetated are estimated at 419 acres, and are less than the disturbed 

acreage due to steep slopes in the open pits and overburden piles. 

Approximately 215 acres of the project area have been previously disturbed as a result of 

• the historic mining, milling, and exploration activities (see Figure 2.2). Therefore, of the 

930 acres total disturbance, the new disturbance includes approximately 715 acres. Any 

previously disturbed land outside the project area and within the property boundary will be 

reclaimed where it is feasible to do so. 

• 

Due to the harsh desert conditions on the site, normal reclamation and revegetation 

methods utilized in more temperate climates will not succeed. Recent revegetation testing 

programs more appropriate for this desert climate were designed to test techniques for 

reclamation in the California Deserts. Results of these testing programs are described in 

Appendix A 
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TABLE 2.1 

Project Component Acreages • 
Project Component Area Acres Acres Growth Media Acres Acres Natural 

Disturbed Reclaimed (cubic yards) Active Revegetation 

Revegetation 

Heap leach 

North pad 166 166 79,000 166 -
West pad 77 77 37,000 77 -

Overburden pile 

Northwest 73 73 15,000 32 41 

Southwest 92 92 8,000 17 75 

South 86 86 1,000 2 84 

East 93 93 12,000 26 67 

Facilities and Roads 69 69 22,000 46 23 

Open pit 265 44 21,000 ,o' 44 -
Growth media stockpiles 

East 6 6 3,000 6 -
West 3 3 2,000 3 -

TOTALS 930 709 200,000 419 290 

• 

• 
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APPENDIX A 

RESULTS OF REVEGETATION TESTING PROGRAMS 

IN THE CALIFORNIA DESERTS 



A.1 Introduction 

Bamberg Associates has conducted revegetation testing programs at other mining sites 

in the California deserts starting in 1989 and continuing through 1995. These programs 

are current and monitoring is proceeding. Two of these mines are in the Sonoran Desert, 

and one is in the Mojave Desert near the current project. The results from these programs 

has confirmed that revegetation of disturbed mine sites in this area can be successful. 

The revegetation programs utilized the following techniques: 

1 ) Microtopographic control of surface runoff into moisture catchment basins. 

2) Transplanting and seeding the basins using locally collected plants, seeds, and 

stripped soils. 

3) Establishing "garden spots" as source of plant material for continued 

revegetation. 

• 

The success of the above programs depended on years with abundant and appropriately • 

spaced rainfall, such as the growing seasons of winter/spring in 1991/92, 1992193, and 

spring of 1995. Full scale implementation of the reclamation program is presently 

beginning at several mining sites. 

A.2 Revegetation Testing on Other Mine Sites 

Bamberg Associates has conducted revegetation testing programs for the past five years 

(1989 through 1995) at several different sites in the Mojave and Sonoran Desert regions 

(Bamberg, et al, 1994; Bamberg and Hanne, 1995). These programs concentrated on the 

following aspects: 

1) an intensive local seed collection program, 

2) setting up seeding test plots in moisture catchment basins constructed on mine 

rock overburden piles and spent heap leach pads, • 
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• 3) transplanting plant specimens on mine rock overburden piles dumps and 

reclaimed roads, 

4) planning for grading and revegetation testing on the leach heap, overburden 

piles and roads and facilities at the mine sites. 

Monitoring of the garden plots and transplants for revegetation success has been 

conducted at the beginning and end of each growing season (November/December and 

April/May). In general, the revegetation testing program and activities started in 1989/90 

were extremely successful during 1992, 1993, and 1995. The main reason for this success 

was the record rainfalls during these years that were appropriately spaced and fell at 

optimum times for plant germination and growth. The testing program was designed to 

take advantage of rain and runoff by forming catchment basins that retain moisture, and 

then seeding and transplanting those places where the moisture collects. The catchment 

basins were successful and collected sufficient moisture resulting in seed germination in 

• the seeded plots, luxuriant plant growth, and survival of transplants. 

The seed collection program depended on adequate flowering and setting of seeds by the 

local vegetation, both abundant in 1992, and continued into 1993 and again in 1995 

through the spring growing period. Sufficient moisture already existed in the soil to allow 

continued plant germination and growth during the early part of 1993 and 1995. This seed 

production also requires ample rainfall and moisture retention. Sufficient common plant 

seeds were collected during the spring and early summer seasons to carry out full scale 

seeding during final reclamation. The seeded plots, seed collection program, and 

transplanting programs have continued during the testing programs. 

Test plots were set up on tops of mine rock overburden piles at two mines, and on the 

surface on 3 heap leach pads at one other mine. Portions of the program, such as seed 

collection and transplanting, have also been conducted at all three mines. The following 

• sections highlight the setup and results of the revegetation testing programs: 
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Test plots 

Test plots have been set up on overburden piles and spent heap leach pads: the test 

plots were set up in two areas within different mine overburden substrate conditions. One 

area was smoothed with a dozer and compacted by truck traffic and the other area had 

loose end-dumped mine overburden rock. Plots were also established on spent leach 

pads. Three types of seeding and transplant plots were established on overburden piles 

and heap leach pads (plus associated access roads): 

1) double tear-drop shaped water catchment basins of 4,000 to 5,000 square feet 

on the compacted top portion of one overburden pile, 

(2) half-moon crescent shaped catchment basins of 4,000 to 6,000 square feet on 

the entrance road and compacted western and southern portions of the second 

pile; and the sides of the heap leach pads, 

3) irregular shaped basins in the loose end-dumped portions of two overburden 

• 

piles, and the top surfaces of the heap leach pads. • 

All of the catchment basins collected and directed water to the 100 to 400-square-foot 

garden plots. 

The mine rock in the test plots on one overburden pile was modified by adding 

combinations of amendments and treatments. Treatments included the addition of 

polyacrylamide (PAM) crystals as a soil moisture enhancement, ammonium nitrate as fertil

izer, hay as organic mulch, and/or zeolite as a natural soil conditioner. Polyacrylamide 

crystals, a water-absorbing polymer, was tested by mixing it with the soil in some plots and 

in the transplant test plots at a rate to enhance the moisture retention capabilities of the 

soil. The monitoring of the amended test plots have not shown significant differences in 

plant germination and growth from the control plots. 

Soils, as a seed source, were added from two areas: ( 1 ) desert pavement soil salvaged • 

during construction of a heap leach pad, and (2) plots on one overburden pile were 
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covered with soil collected from the nearby washes. The rest of the plots were seeded 

• with locally collected native seed. 

The results of the monitoring show that in these plots, germination and survival of plants 

has been successful. Test plots on the overburden piles were the first constructed in early 

winter 1989/1990, and have had the longest period of testing. These plots have received 

both wind-blown natural reseeding and seeding with nine species of plants collected in the 

area. There was excellent germination and growth observed in the all seeded plots during 

the April/May 1992 period. Regrowth, seed set, and additional germination from this seed 

occurred in 1993 and 1995 from the seeded plots. The most common plant in the plots 

and between berms is the adventive skeleton weed (Eriogonum deflexum) that is adapted 

to disturbed wash habitats. This plant species has reseeded from wind-blown seed. Good 

germination and growth was also displayed by four-wing saltbush (Atriplex confertifolia) 

seeded in December 1990. Other species that have become established are creosote 

bush (Larrea divaricata), fan-leaf (Psathyrotes annua) and desert-straw ( Stephanomeria 

• pauciflora). There were three palo verde seedlings observed in these plots, with some 

germination by three-awn (Aristida), spurge (Euphorbia) and a few small shrub species 

(Ence/ia, Larrea) scattered throughout the plots. Plants set seed in three of the past four 

years (1992 through 1995), and have contributed seeds to adjoining areas. A total of 37 

species have been recorded in the test plots. 

• 

The trend to more.complete ecosystem development was observed during the most recent 

monitoring in 1993 through 1995. In addition to vegetative surveys, animal habitat 

utilization has been recorded in the form of ant hills, rodent burrows and diggings, and 

plant grazing. Colonization and use of the reclaimed plots by wildlife species and insects 

has continued to expand. Small mammal burrows and ant nests were observed in many 

of the seeded plots. Vegetation has been grazed by jackrabbits, and by pack rats who are 

nesting in the boulders in the rough graded mine rock. Other animals noticed were birds 

and lizards in the spring, and evidence of a shrike using one of the transplanted ocotillo 

as a roost and to hang prey . 
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Specific area monitoring results of the test plots (from December 1993 to 1995) are 

summarized below. The relationship between time of establishment and other treatments 

and the current state of the revegetation success is included: 

• The longest established (four growing seasons) of the revegetation test plots had 

initial slow plant and vegetation establishment because a good set of viable seeds 

was not available and a drought was ongoing at the time of planting. These test 

plots were established with a matrix of soil amendments, seeds or no seeds, and:: · 

one watering or no watering. Past monitoring showed no significant effect from 

the soil amendments, although seed germination was enhanced by the simulated 

rainfall (one initial watering) in spring 1990 in some test plots. Seed germination 

emphasized the necessity of seeds or a good seed source for perennial plant 

establishment. Vegetative cover in all plots at one mine site averaged 55% ( 10% 

of this was perennial species), and cover was 22% (2% perennial) over the entire 

site in 1993. Perennial plants were in very good condition and some seed 

• 

production was observed. Abundance of annual plants was very high. • 

• All of the plots for testing the best season (winter and spring) for seed planting 

had an average vegetative cover of 30% (0.5% of this was perennial species). 

The best results were from areas sown· immediately after grading on fresh 

substrate during any time of year. Seeds remained covered in the soil and were 

dormant until favorable rains occurred. 

• The portion of the overburden plots revegetated with transplants and wash soil 

as a seed source had an average vegetative cover of 40% (12% of this was 

perennial species) and was 15% (2% perennial) over the entire area in 1993. 

Perennial plants were in very good condition and some seed set was observed. 

Four perennial plants had seeds present, two of these also had flowers. 

• On the heap leach pad reclaimed in 1992 the density of perennial shrubs and 

herbaceous perennials averaged 160 shrubs per acre during monitoring in spring 

1995. The density of shrubs has been increasing on this site during the past two 

years, and the trend is for more perennials to become established as the • 

vegetation matures. Numbers of species per plot (as a measure of diversity) 
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• averaged 9.2 on the site, although the kinds of species differ due to the 

successional status of plant growth on the heap leach compared to offsite. A 

count of all perennial plants present in each basin that our transects crossed was 

recorded and included 109 perennials (12 species, mostly Encelia farinosa -

inciensio). These species included surviving transplants of Ferocactus 

cylindraceus (barrel cactus) and Opuntia acanthocarpa (buckhorn cholla). The 

numbers and density of shrubs was more variable than total plant cover and could 

not be related to slope or aspect. The most conspicuous factor that may control 

shrub density is the lack of time for shrubs to become established on this 

successional vegetation type. 

Transplant Program 

Al I three revegetation programs had plant specimens transplanted from the areas to be 

disturbed into plots on the overburden piles and heap leach pads. The plants were dug 

• out with a backhoe and transplanted, within a few hours, into prepared small pits. Two of 

the transplant programs used soil prepared with the soil amendments of PAM, zeolites, 

and ammonium nitrate. Immediately after planting, the pits were watered once and then 

again, approximately 3 hours later, to hydrate the PAM crystals. The soil amendments 

have not increased survival or growth of the transplants. These transplant programs were 

partially successful depending on the species transplanted and the age and condition of 

the specimen being transplanted. In one program, there was survival of 20 of the 41 plant 

specimens transplanted. The most successfully transplanted species in the Sonoran 

Desert were ocotillo with 8 out of 10 transplants surviving. Other successfully transplanted 

species were beavertail cactus, barrel cactus, and ironwood. The transplanting programs 

have been hindered by a lack of suitable plant materials due to the previous droughts, and 

the age and condition of the plants specimens. In the Mojave Desert, Joshua trees have 

been successfully transplanted . 

• 
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Seed Collection and Source Program 

The two sources of seed identified to date are: (1) surface soils stripped from areas to be 

disturbed that contain a reservoir of seeds, and (2) seed collected from native plants or 

from surface soils underneath shrubs in the local areas around the mine sites. The seed 

collection programs were fully implemented during the three years of abundant rains, the 

previous winters and spring of 1992 and 1993, and again in 1995. The stock of local 

seeds was collected for future sowing and collection will continue during the rest of the , . 

revegetation testing period. The surface soils stripped as a source of seed were from 

three types of areas. In the first area, soils were stripped from desert pavement surfaces 

on a flat bajada. This soil material was applied on the overburden rock piles in spring 

1990 and contained very few seeds resulting in a low level of germination. The second 

area stripped was the area in a wash to be used as a borrow site for gravel. These soils 

were applied to overburden piles in late spring 1991. The third source was surface litter 

and soil underneath shrubs collected by hand. Abundant germination of many species 

• 

was observed, and most annual and some perennial plants set good seeds during the • 

growing season. 

A.3 Reclamation Approach 

The reclamation approach and concepts used during the revegetation test programs and 

ultimately for final reclamation are based on five components. These components are a 

direct result of the revegetation testing program as discussed above and consist of: 

1. Establishing stable surface and drainage conditions that are compatible with the 

surrounding landscape. This will be accomplished during operations by material 

placement and grading, as well as after closure by final fine grading and 

contouring. 

2. Where possible, create surface and substrate conditions conducive to seed • 

germination, natural regeneration, and native plant establishment without 
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• 

• 

irrigation using moisture enhancement catchment basins. The soil surface will 

be altered through grading and the selective application of seed or appropriate 

soil material that will act as a seed source. 

3. Collect and use seed from native plant species obtained from local and onsite 

sources, and transplant with locally adapted plant species into specially 

prepared local spots. These "garden" spots will act as loci for continued natural 

revegetation on the entire reclaimed site, including side slopes, berms, and pits. 

4. Leave occasional slopes, particularly in the mined rock disposal areas and 

remnant pit slopes, as talus-like slopes to resemble the surrounding rocky 

hillsides. These surfaces may be recontoured for erosion and drainage control, 

as well as for slope stability and visual compatibility. Partial revegetation will 

occur through natural plant establishment from revegetated spots, as has been 

observed during the testing program . 

5. Consider public safety through the stabilization of slopes and mined surfaces, 

removal and/or fencing of structures or landforms that could constitute a public 

hazard. 

Surface stabilization must be obtained through contouring and drainage control as 

opposed to revegetation due to the desert climatic conditions. Vegetation cannot be 

established at a density that would generate slope stability through root mass and 

penetration. Revegetation is desirable from the standpoints of vegetation productivity, 

aesthetics, and wildlife habitat. Stability on natural, undisturbed slopes is provided by 

landform rather than vegetation, therefore, the basis for site reclamation initially lies with 

the physical manipulation of onsite topography for stabilization, and then with revegetation 

for aesthetics and wildlife habitat. 

Past reclamation procedures were designed to use precipitation with surface runoff water 

management. The only watering of transplants was accomplished with onsite watering 
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trucks at the initial time of transplanting. This minimal-irrigating approach to vegetation 

establishment is warranted in this desert climate due to the poor quality of water, to avoid • 

irrigation-dependent plants, and the lack of significant success with other irrigation studies 

in these isolated desert habitats. Chances increase for long term successful revegetation 

if plants germinate naturally and survive without artificial watering. 

A.4 Reclamation Standards 

Based on the revegetation testing and subsequent monitoring, the reclamation standards 

recommended use a combination of reclamation activities and revegetation results. The 

standards for activities are based on the successful techniques used during recent 

revegetation testing programs at other desert mining sites. Since successful reclamation 

has been demonstrated to depend on a combination of surface preparation that takes 

advantage of natural precipitation and an adequate seed source, a dual approach to 

reclamation standards is considered necessary. The germination and subsequent growth 

of plants to produce vegetative cover (the plant cover standard) is then dependent on 

ensuing rainfall. 

The reclamation activities include: (1) rough grading for drainage control, erosion control, 

and surface stability, and (2) fine contouring for surface configuration and water catchment 

basins. The revegetation standards will be based on a percentage of the vegetation cover 

present on corresponding adjacent vegetation types. The existing vegetation cover will 

be determined using a vegetation/topographic correlation method. The reclamation 

activities that will be performed, including rough and fine grading, need to be field 

determined at the time of closure. The bond period for this portion of the reclamation 

activities should be set to conclude a period for satisfactory completion of these activities. 

The revegetation standard can be determined using a sampling protocol that has been 

developed for sampling vegetation cover and patterns in relationship to topographic, soils, 

and erosional factors. The topography and soils on the reclaimed site will be complex and 

disturbed, and the vegetation established will be in a successional status, not uniform, and 

A-9 

• 

• 



• composed partly of hardy and pioneer species that may differ from natural vegetation. The 

specific type of sampling for determining the relationship of vegetation patterns to soils and 

topography should be conducted on relatively undisturbed areas in the vicinity of the mine 

site. The purpose of monitoring and sampling is to determine the vegetative cover, 

densities, and patterns of vegetation in the specific location of a mine in California as a 

guide to conditions to be expected on the reclaimed site. 

The method proposed and used during the revegetation testing program at current mine 

sites uses linear coupled transects. These are linear plots (typically 2 x 10 meters in size, 

or longer in the desert) laid end to end and oriented parallel to or across environmental 

gradients. A 30 meter steel tape will be stretched between markers. Lines of transects 

generally are run for 500 meters or more depending on the ecological scale of vegetation 

in relationship to topographic parameters. The general areas to be surveyed are the 

slopes, flats, and near the mine that will not be disturbed by mining. Vegetative, 

topographic, erosional, and soil parameters are to be recorded in each plot. The transects 

• are analyzed for the cover, dominant species, type of vegetation, and amounts of bare 

areas as they relate to topography, soils, and erosional features. The linear transects can 

be run from randomly selected located points near the mine. Similar linear transects 

should be measured on the reclaimed site using an analogous systematic random location 

method. An attempt will be made to have approximately the same number of samples on 

the reclaimed sites and on the adjacent areas. 

The parameters in the transects to be estimated or measured for vegetation are percent 

cover by species, and numbers of shrubs and perennials by species. Topographic 

features recorded will be slope and aspect; soils and surface features will be types of 

substrate and percentage rock; and erosion features will be depths and width of drainages, 

and amounts of aggradation and degradation (erosional status) of surfaces. The number 

of samples will depend on the heterogeneity of the linear plots being surveyed. Sample 

adequacy for the number of factors being measured are generally not of concern, but a 

• large number of samples is required for multiple regression analysis. The results of the 

transects will be analyzed for: ( 1) the vegetative types, percentage cover, and sizes of 
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area with low vegetative cover, (2) the percentage and types of topographic slopes; (3) the 

percentage and types of soil; and (4) types and amounts of erosional features. The 

parameters will be developed using statistical means and standard deviations. The 

correlation coefficients between these four sets of parameters can be determined for 

application toward developing the range to be used in the standards, if needed. 

The results of the analysis will then be applied as a standard on the reclaimed areas at the 

proposed mine site. It is proposed that the standard for the reclaimed surfaces be set at 

a percentage of cover and density of the similar adjacent vegetation measured in 

comparable areas. It is recommended that the monitoring and bond period for 

revegetation be set at a maximum of 5 years, or earlier if adequate rains occur and plant 

germination and growth equal the criteria standard. 
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3.0 SITE CHARACTERISTICS 

The Soledad Project is located on Soledad Mountain approximately five miles southwest 

of Mojave, California. This is 70 miles northeast of Los Angeles on the western edge of 

the Mojave Desert. Soledad Mountain is an isolated, roughly circular volcanic peak 

approximately three miles in diameter. The mountain rises out of the alluvial flats in 

northwestern Antelope Valley southeast of the Tehachapi Mountains. Elevations on the 

mountain range from 2800 feet at the base to 4190 feet at the highest peak. The slopes· 

are steep with rock outcrops. Residual weathered rock and soil lie below the outcrops. 

Alluvial slopes and flats surround the mountain on all sides except for the northeast where 

there are low hills and ridges with a former operating gold mine. 

The climate is typical for the Mojave Desert with hot, dry summers and cool winters. 

Temperatures range from 70 to 105 degrees Fahrenheit in the summer and 27 to 60 

degrees in the winter. The average precipitation is approximately five inches per year with 

the majority of the rainfall occurring in the winter months from frontal storms. With 

increasing elevations on Soledad Mountain, the temperatures are cooler and rainfall and 

snow increases. 

The desert climate and dry substrate conditions influence the soil and biological resources. 

Soils are generally skeletal rocky or pebbly loams on the slopes, and sandy loams on the 

alluvial fans and flats. Soils consist of weathered residual substrates on the mountain 

grading into undifferentiated alluvium around the base of the mountain. The mountain is 

characterized by rock outcrops and rocky soils with predominantly desert shrub-grass 

species that have been altered by frequent burning, grazing by sheep, recreation, and 

mine related disturbance. The vegetation is a creosote/burrobush type on the flats and 

alluvial slopes below and surrounding the mountain. Vegetation on the mountain slopes 

consists of an altered shrub/grass. Wildlife is fairly diverse, however, animal populations 

have a low density, a high diversity, and activity is seasonal. 
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Previous disturbance on the mountain is from historic mining activities, previous and more 

recent exploration, burning, and increased human activity. Groups of people use the area 

for recreational vehicle activities and target practice for firearms. The two activities which 

have had the most influence on biological and soil resources are the mining/exploration 

and the repeated fires which have highly altered the vegetation. 

As part of a separate Biological and Soil Resources Evaluation by Bamberg Associates, 

1996, stand surveys were completed in 1990 and 1995. The results for the two surveys 

were very different due to variations in moisture and growing conditions. In 1990, the 

mixed shrub community on the mountain slopes consisted mainly of annual grasses with 

a cover value of 10% due to fire. In areas protected from fire, two shrubs dominated with 

a cover value of 49%. In 1995, in the same area, cover values were estimated at 80% with 

extremely variable vegetation. Tables showing the survey results are contained in the 

Biological and Soil Resources Evaluation . 
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4.0 RECLAMATION APPROACH 

The basis for the revegetation approach and techniques presented in this plan is from 

observations of natural revegetation occurring near the Soledad site, as well as from the 

ongoing revegetation testing programs at other mines as presented in Appendix A. 

4.1 Reclamation techniques 

The results from the testing programs have confirmed that revegetation of disturbed mine 

sites in this area can be successful. The revegetation programs utilized the following 

techniques: 

1) Microtopographic control of surface runoff into moisture catchment basins. 

2) Transplanting and seeding the basins using locally collected plants, seeds, and 

stripped soils. 

3) Establishing "garden spots" as source of plant material for continued 

revegetation. 

The success of the testing programs depended on years with abundant and appropriately 

spaced rainfall. Full scale implementation of the reclamation program is presently 

beginning at several mining sites. These testing results and start up of implementation are 

the basis for the following components utilized in this Soledad plan: 

1) The Soledad site will be revegetated by establishing surface drainage control 

and small catchment basins capable of sustaining vegetation without artificial 

irrigation. 

2) Seeds will be collected from nearby areas for revegetation. 

3) A reclamation standard for vegetation parameters on the reclaimed surfaces will 

be established by appropriate sampling of adjacent vegetation types and 

habitats. The goal is a productive self-sustaining ecosystem given the 

conditions on the reclaimed site. 

9 

• 

• 

• 



• 
4) Wildlife habitat and open space will, once again, be the primary land use 

objective. 

Previously disturbed areas outside the project component boundaries will not be 

reclaimed. Approximately 419 acres ( 45%) of the areas to be disturbed during the current 

proposed mining can be reclaimed (refer to Table 2.1 ). Portions of the project site will not 

benefit from a revegetation effort due to the steep slopes, poor topographic conditions, and 

harsh, desert climate with poor soil substrate conditions. 

The reclamation approach and concepts are based on five components. These 

components are a direct result of the revegetation testing program (Appendix A) and 

consist of: 

1. Establishing stable surface and drainage conditions that are compatible with the 

surrounding landscape. This will be accomplished during operations by material 

• placement and grading, as well as after closure by final fine grading and 

contouring (see Section 6. 1 ). 

• 

2. Where possible, creating surface and substrate conditions conducive to seed 

germination, natural regeneration, and native plant establishment without 

irrigation using moisture enhancement catchment basins. The soil surface will 

be altered through grading and the selective application of seed or appropriate 

soil material that will act as a seed source (see Section 6.2 and 6.3). 

3. Collecting and using seed from native plant species obtained from local and 

onsite sources, and transplanting with locally adapted plant species into 

specially prepared spots. These "garden" spots will act as loci for continued 

natural revegetation on the entire reclaimed site, including side slopes, berms, 

and pits (see Section 6.4 and 6.5) . 
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4. Leaving occasional slopes, particularly in the overburden pile areas and • 

remnant pit slopes, as talus-like slopes to resemble the surrounding rocky 

hillsides. The horizontal surfaces of the overburden piles may WJll be 

recontoured for erosion and drainage control, as well as for revegetation and 

visual compatibility. Partial revegetation will occur through natural plant 

establishment from revegetated spots, as has been observed during the testing 

program (see Sections 7 .1 and 7 .2). 

5. · Considering public safety through the stabilization of spent ore heap slopes and 

removal and/or fencing of structures or landforms that could constitute a public 

hazard (see Section 7.3 and 7.4). 

Surface stabilization must be obtained through contouring and drainage control as 

opposed to revegetation due to the desert climatic conditions. Vegetation cannot be 

established at a density that would generate slope stability through root mass and 

penetration. Revegetation is desirable from the standpoints of vegetation productivity, 

aesthetics, and wildlife habitat. Stability on natural, undisturbed slopes is provided by 

landform rather than vegetation, therefore, the basis for site reclamation initially lies with 

the physical manipulation of onsite topography for stabilization, and then with revegetation 

for aesthetics and wildlife habitat. 

Post reclamation procedures are designed to use precipitation with surface runoff water 

management. This minimal-irrigating approach to vegetation establishment is warranted 

in this desert climate due to the poor quality of water, necessity of avoiding irrigation

dependent plants, and the lack of significant success with other irrigation studies in these 

isolated desert habitats. Chances increase for long term successful revegetation if plants 

germinate naturally and survive without artificial watering. 

The use of containerized seedlings is not recommended for the mine revegetation. The 

seedlings may not have the right characteristics (genotype) for survival on the mine 

substrates. Watering is generally required for a period of time, up to two years. When 
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watering is discontinued, plant survival is compromised. Water quality is a problem due 

to high mineral contents that can form crusts after a short period of irrigation. Propagation 

of containerized seedling is expensive and requires the extra use of resources. The better 

alternative is to set up the proper substrate and moisture conditions for seed germination 

and growth by enhancing natural processes of vegetation succession. Plants that 

germinate and grow from seed without horticultural or artificial means have a greater 

chance of long term success. However, the use of transplants of site indigenous species 

will be included in test plots to determine the chance of their successful use. 

4.2 Reclamation Results and Standards 

Reclamation activity consists of two stages. The first stage involves the reclamation 

activities of physical preparation of the surfaces and seeding. The second stage is after 

a period of vegetation establishment. Final bond release will be based on revegetation 

standards . 

For the first stage, the reclamation activities include: (1) Removal of building structures 

and equipment, (2) testing of soils, (3) heap leach pile neutralization (the bond for this to 

be covered by a separate agreement with the Regional Water Quality Control Board), (4) 

rough grading for drainage control, erosion control, and surface stability, (5) fine 

contouring for surface configuration and water catchment basins, (6) seeding and 

vegetation establishment, (7) fencing and (8) administrative activity. The reclamation 

activities that will be performed, including rough and fine grading, will need to be field 

determined at the time of closure. A final engineering design will be prepared based on 

the final surface configuration when the mine is closed. GQMC will commit to providing 

this final plan and costing. After satisfactory completion of these activities, the bond for 

the first stage will be released. 

The second stage of reclamation involves evaluation of revegetation success determined 

during a monitoring period. The vegetative cover (the plant cover standard) is dependent 

• on subsequent climatic conditions, particularly the ensuing rainfall amounts and patterns. 
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The revegetation success will be dependent on the results of seed germination, and plant 

growth and establishment. These standards proposed are a percentage of the vegetation 

parameters based on corresponding adjacent vegetation types, or on vegetation that has 

been successful on disturbed land in revegetation testing. 

The vegetation standards will be determined using a sampling protocol that has been 

developed for sampling vegetation and topographic variables on reclaimed lands. The 

topography and soils on the reclaimed site will be complex and disturbed, and the 

vegetation established will be in a successional status. The vegetation will not be uniform, 

and composed partly of seeded species, but also hardy and pioneer species that may 

differ from natural vegetation. Soledad Mountain has habitats and vegetation that have 

been mined, burned, and grazed in the past, and is not a pristine area. The vegetation 

that has established on historic mining was observed to differ from the relatively natural 

vegetation in species composition and cover. 

• 

The vegetation cover in existence at nearby areas at the time of revegetation will be • 

determined using a linear transect monitoring method. This specific type of sampling for 

determining the relationship of vegetation patterns to soils and topography will be 

conducted on relatively undisturbed areas in the vicinity of the mine site. The purpose of 

this sampling is to determine the vegetative cover, densities, and patterns of vegetation 

in this specific region of California during the climatic conditions at the time of reclamation 

as a guide to conditions to be expected on the reclaimed site. 

The method proposed uses linear coupled transects (see also Appendix A). These are 

linear plots (typically 2 x 1 O meters in size, or longer in the desert) laid end to end and 

oriented parallel to or across environmental gradients. A 30 meter steel tape will be 

stretched between markers, and variables recorded for each 10 meter plot. Vegetative, 

topographic, erosional, and soil variables will be recorded in each plot. The transects will 

be analyzed for the cover, dominant species, type of vegetation, and amounts of bare 

areas as they relate to topography, soils, and erosional features. Previous vegetation 

sampling on Soledad Mountain has measured perennial vegetation cover from less than 
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1 % to about 40% in years of low precipitation, and up to 80% cover in years of abundant 

moisture. This cover is highly dependent on seasonal rainfall, and the 80% cover is a maximum 

following three years of abundant rainfall. 

At the time of sampling for bond release, concurrent and comparable monitoring will be 

conducted in the same year on undisturbed sites on the mountain and in the reclaimed areas. 

The linear transects will be run from located points on the mountain. The general areas to be 

surveyed will be the slopes or flats on portions of Soledad Mountain that will not be disturbed 

by mining. Similar linear transects will be measured on the reclaimed site using an analogous 

systematic random location method. Approximately the same number of plots will be sampled 

on the reclaimed sites and on the adjacent areas. 

The biotic variables in the transects to be estimated or measured for vegetation are percent 

cover by species, and numbers of shrubs and perennials by species. The abiotic and topo

graphic features recorded will be slope and aspect; surface features will be types of substrate 

and percentage rock; and erosion features of depths and width of drainages. The number of 

samples will depend on the heterogeneity of the linear plots being surveyed. Sample adequacy 

for the number of factors being measured are generally computed based on statistical validity. 

The results of the transects will be analyzed for: ( 1 ) the vegetative parameters of percentage 

cover, density and diversity; (2) the percentage and types of topographic slopes; (3) the 

percentage and types of soil; and (4) types and amounts of erosional features. The parameters 

will be developed using statistical means and standard deviations. 

The results of the analysis will then be applied as a standard on the reclaimed areas at the 

proposed mine site. It is proposed that the standard for the reclaimed surfaces be set at 35 

percent of the vegetative cover (amount of surface covered by RB@IJ plant canopies}, 20 

percent of the density (number of perennial plants per unit area) and 30 percent of diversity 

(number of different species 9filiP.BE§ in a sample area). These standards will be compared 

to similar adjacent vegetation measured in comparable Soledad Mountain areas either in 

undisturbed vegetation, or as compared to a reclaim vegetation standard. These standards may 
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change as a result of current and future monitoring. The results of the field sampling 

procedures will be documented prior to completing the final reclamation at Soledad, and 

can be repeated during the monitoring stage. It is recommended that the monitoring and 

bond period for revegetation be set at 5 years, or less if adequate rains occur and plant 

germination and growth equal the standards. Golden Queen acknowledges that 

monitoring will need to be performed until performance standards are met. 

15 

·-·'."·' 

• 

• 

• 



• 

• 

• 

5.0 RECLAMATION SCHEDULING 

The schedule for revegetation plots, interim and final reclamation will depend on the 

construction, operation, and closure of the mining facilities. This schedule will be 

developed after detailed engineering and operational plans are finalized, but will be 

periodically reviewed as mining progresses. Interim reclamation plots or areas can be 

established after several years into a project when disturbed surfaces are available that 

will not be further disturbed or otherwise used. Monitoring will be conducted on the 

reclamation plots and final reclamation areas during the appropriate seasons (generally 

twice a year during the first two years, and annually thereafter). Maintenance activities for 

test plots during mining and reclaimed areas after closure will also depend on current 

activities and the effects of weather patterns . 
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6.0 GENERAL RECLAMATION PROCEDURES 

This section will first describe the general and specific procedures recommended for 

reclamation at the Soledad project, then will describe how these procedures will be 

implemented in Section 7. 0. The purpose of the reclamation planning and test plots is to 

establish the most practical methods for natural revegetation and seeding with minimal use 

of equipment and materials given the conditions on the project site. 

The goal of this reclamation program is to return the disturbed area of the mine site to a 

stable, self-sufficient ecosystem. For this reason, irrigation is not recommended because 

of the dry desert climate. Plants grown under irrigation practices will not survive when the 

irrigation is discontinued. This non-irrigating vegetation establishment is also warranted 

in this desert climate because of the poor quality of water and lack of long-term success 

at other, climatically similar, mine sites. In addition, locally collected and native plant 

species seeds will be sown. If native and adapted plants germinate in a specific site and 

• 

survive, there is a significantly better chance for long term successful revegetation at that • 

site. The procedures that will be set up at the areas to be reclaimed are: (1) set up and 

grade the area surface configuration for drainages and water collection, (2) collect local 

seed in the vicinity of the proposed mine, and (3) seed the plots. 

6.1 Grading the Areas 

The initial rough grading will blend edges of overburden piles and reduce the grade of the 

leach heap pads before final grading for catchment basins. Potential drainage and erosion 

processes will be important considerations in the design for shape and size of the basins. 

Previous experience has shown that basins of about 4000 to 5000 square feet in this 

desert climate provide sufficient moisture collection to support garden spots of about 400 

square feet Garden spots are the lowest area in the basin were water saturates the soil, 

and this is the area where seeds will be sown and initial plant growth will be encouraged. • 

The shape of the catchment basin can vary from crescents on slopes to coupled double-

17 



• 

• 

• 

ended ovals on flatter tops of mined rock piles. The mine overburden piles have surface 

and subsoil conditions similar to surfaces that will be encountered on the other disturbed 

areas such as roads, facilities, and leach heaps. These will be compacted surfaces of 

mixed rock substrates with varying amount of actual soil or highly weathered materials 

other than coarse alluvium. 

6.2 Surface Preparation 

Most of the surfaces of the fine graded water catchment basins will be left in a rough 

condition. Compacted surfaces may be loosened by ripping. This will enhance seed 

catchment and water retention and also prevent erosion channels from forming during the 

subsequent storm events and runoff. 

A seeding or transplant plot will be established in the lowest point of the catchment basin 

or in depressions where water will collect in chiseled compacted ground or rough graded 

rock overburden piles. These plots can be of any shape, but should be about 100 to 400 

square feet in size. These plots can be constructed either by dozing or by digging a 

depression with a front end loader and piling the excavated material as a low ridge to the 

west (up wind) side of the depression. The low ridge acts as a wind barrier to the 

prevailing strong north and west winds. The seed mixture or transplant material is placed 

in the depression immediately after basin and plot construction when the soil surface is 

loose and seeds will lodge. 

Other surface preparation procedures that will potentially be used are: (1) deep chiseling 

of large compacted surfaces such as haul roads or heavily traveled routes, bone yards, 

and former shop and facilities areas, and (2) dozing of mounds, berms of haul roads, and 

any dumped material other than mine overburden rock. Grading and contouring along the 

minor washes will slow and redirect runoff to enhance plant survival. This surface water 

management will consist of construction of berms above catchment basins . 
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6.3 Soil Salvage, Placement and Amendments 

The soils and surface material on Soledad Mountain were evaluated as a plant growth 

medium and source of seed. Soledad Mountain was formed as a result of volcanic activity 

and, therefore, the parent material and soils are of volcanic origin. The principal rock 

substrates are of three general types: 

1) two kinds of rhyolites (flow and intruded) 

2) pyroclastic debris, tuffs, and breccias 

3) quartz alunites and latites 

The soils formed from these substrates vary from weathered rock outcrop to deeper 

draughty skeletal soil with a clay loam to sandy loam texture. Soil development has been 

slow and profile development incomplete or non-existent. The soil surfaces are fairly 

stable, however, in some places they are old and weathered. Although the slopes on the 

• 

Soledad Mountain are steep, there is little evidence of slope or soil instability in the form 8 
of slides, soil creep or solifluction lobes. The reasons for this are unknown, however is 

most likely related to the weathering of these soils producing a clay content that binds soil 

and rock particles into a stable mass. In this dry climate, the soil does not become 

saturated enough to move on the bedrock which is rough and without bedding planes. 

Based on experience at other revegetation testing areas, it is likely that large portions of 

the reclaimed surface will consist of uncovered mined rock material which weathers into 

soil substrates containing fines. During final reclamation, pockets in which plants can 

become established will be interspersed at varying intervals within the contoured basins. 

In addition, scattered vegetation will become established within a short time depending on 

local climatic conditions (rainfall events), softening the visual disparity with surrounding 

areas. Although mined rock overburden material may not, in the foreseeable future 

support the same type of vegetation which currently exists on upland slopes, it is 

anticipated that these areas will probably support a greater vegetative cover than do the 

rock outcrop and adjacent alluvial fans that currently occupy large portions of the site. 

19 

• 



Recent testing of revegetation on salvaged desert soils indicate that the salvaged and 

• stockpiled soils are not a better growth medium than the prepared surfaces of overburden 

piles and heap leach materials. The weathered desert soils are generally poor and lack 

sufficient nutrients to support revegetation when used as a plant growth medium. The 

overburden and leach materials are a good source of nutrients, and have appropriate 

textures for desert plants. 

The availability of suitable soil material is limited due to past mining on Soledad Mountain 

and the large amounts of rock rubble and outcrop. The lack of soil material will not 

negatively impact the primary goal of reclamation, which is surface and subsurface 

stabilization, subsequent revegetation, and the re-establishment of a stable area capable 

of productive land uses (vegetation and wildlife habitat) after the completion of operations. 

Generally topsoil is nonexistent on the lower slopes and alluvial fans in the project area 

due to poor soil development. However soil materials up to 0.5 feet in depth can be 

selected and salvaged from the leach pad area and lower portions of the overburden piles 

• areas, where suitable, as sources of seed. This salvaged material is referred to as growth 

media. Growth media with suitable texture will be used in localized areas as a source of 

seed. The growth media will be extracted from areas within the project site prior to 

disturbance by mining or operations. 

• 

The availability and amounts of growth media of suitable substrate material are estimated 

based on the areas to be disturbed and percentage of previously disturbed soils. It is 

estimated that 200,000 cubic yards of suitable growth media can be salvaged from the 

leach pads and flatter portions of the overburden pile areas. This material will be used 

during final reclamation by spreading in selected areas to a depth of 2 inches. This plant 

growth media will be spread as a thin layer using a front end loader, after the soil is 

transported from the stockpiles to the area to be spread using haul trucks. As summarized 

in Table 2.1, more than enough growth media is available in the estimate of 200,000 cubic 

yards . 

20 



In general, soil amendments have not proved to be necessary or effective in this desert 

climate in promoting or enhancing plant growth. The revegetation test program included 

testing soil amendments of fertilizer, a soil conditioner, water retention crystals, and an 

organic mulch. The results of adding soil amendments have either been neutral or 

inconclusive to date in the testing program due to the extreme and variable growing 

conditions during the past several seasons. Based on the results to date, using soil 

amendments are not recommended. The use of soil amendments is costly and time 

consuming, and does not enhance vegetation growth and productivity. It is estimated that 

most plots, up to 90%, will have good germination and plant growth using moisture 

catchment and plot establishment techniques alone, provided a good seed source is used 

and rains occur. These techniques should be adequate for most revegetation purposes 

without additional soil amendments. 

The lowest area within each catchment will be formed into garden spots of about 400 

square feet by roughing the surface if compacted by equipment passes. Salvaged soils 

• 

will be placed first in these spots, and then distributed over other areas, as available. • 

These garden spots will be more heavily seeded to provide an area for quick seed 

germination and plant growth. These spots can then act as centers for seed production 

and dispersal in subsequent years. They can also be used as locations for transplanted 

plant specimens to ensure good survival and growth after replanting. 

6.4 Collecting Seed Sources 

In general, locally adapted seeds are available from two sources: these are: (1) seeds in 

surface soils salvaged during construction of heap leach and portions of the overburden 

piles, and (2) seeds hand collected from plants and soils on and in the vicinity of the mine. 

Seeds in surface soils have been observed in surface plant debris and organic matter 

under shrubs and in wind-rowed furrows in undisturbed vegetation around the base of the 

mountain. Suitable locations that have abundant, viable appearing, seeds of several plant 

species that grow in relatively undisturbed vegetation will be determined by inspection. 
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• This source of locally collected seed in surface soils typically will contain viable seeds from 

up to 25 species of native perennial shrubs, perennial forbs, and annuals. This 

information is based on previous tests in similar desert conditions. In addition, long-lived 

seeds of a variety of annual plants were also noted to germinate after sowing under 

favorable rain and temperature conditions during subsequent growing seasons. There are 

very few weeds or undesirable seeds in the collections, provided the seed is collected from 

soils in undisturbed native vegetation. 

Seeds can be collected from plants into bags and from underneath shrubs using hand 

implements such as shovels, trowels, or simply hand scooping the surface materials (no 

more than the top one-half inch) containing the seeds and placing in large paper bags. 

The collected material may at times contain a large percentage of plant litter and organic 

matter mixed with the seed. However, a large volume of this seed containing material can 

be quickly collected offsetting the low percentage of viable seed. A sufficient volume of 

seed materials can be collected in a short period of time to sow the areas needing 

• revegetation. In 1995, approximately 55 bushels of seeds containing enough seed to sow 

an estimated 780 acres were collected at a nearby mine in the Mojave Desert. 

This method of seed collection by hand does not unduly disturb the native vegetation 

community since the seeds are not collected all in one place, nor from a single surface. 

This method of seed collection can be used to build up a sufficient reservoir of seeds 

during those favorable years with good set and production. Most of the seed will remain 

viable during the short period of time that the seed is stored, generally from a few days up 

to several years. Seeds of some desert plants are known to remain viable for long periods 

of time (decades) under favorable conditions. It is not necessary that all seeds of all plants 

species survive in order to establish good germination, vegetative growth, and productivity 

during reclamation. 

The disturbed surfaces on the mine of overburden piles, spent ore heaps, and roads and 

• facilities do not resemble natural habitats now present on Soledad Mountain. These 

surfaces do not simulate alluvial fans, mountain slopes or rock outcrops with weathered 

22 



mature surfaces, but are an atypical substrate. The approach to seeding these disturbed 

surfaces is to called available seed from a variety of native species, seed with this mixture, 

and allow the successful genotype of the native species to germinate and grow. There is 

no known treatment or seed mix to anticipate what species will successfully germinate and 

colonize the reclaimed surfaces. Some local species are successful in germinating and 

growing on the disturbed surfaces, others will not grow until the vegetation and soil has 

matured, or other unknown specific site faders are present. Therefore, specific seed 

mixtures for certain slopes and exposures have not been established. It is possible that 

test plots will aid in determining a more specific seed mixture for different areas on the 

project site. General seed mixtures for slopes (mixed upland shrub) and flats (shrub scrub) 

as defined in Figure 4-1 of the Biological and Soil Resources Evaluation Report are shown 

in Table 6.1. 

23 

• 

• 

• 



• 

• 

• 

6.5 Sowing Seed 

The seeds will be immediately sown or growth media applied (the same day or within a few 

days) onto the roughened soil surfaces prepared for revegetation. The garden spots will 

be sown first at a heavier rate than the rest of the prepared catchment basins. Depending 

on the amount (volume) of seed collected, other portions of the basins will be lightly sown 

with seed or spread with growth media. 

Seed will be hand broadcast or will be applied using hand-held spreaders. 1111§!@.t 
llJ.11P.1!;9.'n\::1r~t§:,::\:§::··~§t!.m;~!gg::§~::1:§Pi?t9.iim§U~lwl::'§§v~9U@m~:l'9:5tfe9BB1i~::~l1~ The rate 

of sowing will be adjusted, by volume, depending on the visible seeds present. Generally, 

about one-half cup of seed containing material per catchment basin was sufficient in past 

trials using this method. As mentioned earlier, seed will be sown immediately following the 

fine grading of the basins while the soil surface is loose. Plant growth media will be 

spread to an average depth of two inches on most areas. Subsequent rains and 

weathering processes cover the seed and prevent washing and blowing . 

Experience with seeding trials at other windy mine sites has demonstrated that seeds sown 

directly onto freshly graded and roughed surfaces are quickly covered and are not blown 

any distance. The seeds are sown by hand in shallow basins behind berms (or ridges and 

furrows) that also protect seeds . 

24 



TABLE 6.1 

Preliminary Plant Seed Mixture for Revegetation 

Shrubs 

Acamptopappus sphaerocephalus goldenhead 

Ambrosia dumosa burro bush 

Atriplex confertifolia shad scale 

Atriplex polycarpa cattle spinach 

Chrysothamnus nauseous rubber rabbitbrush 

Enceia vitr;;nensis acton encelia 

cncameria cooperi golden bush 

cnogonum fascicu/atum Cafifomia buckwheat 

criogonum ptumatena Rat-top buckwheat 

Grayia spinosa spiny hop-sage 

Hymenoclea salso/a cheesebush 

Krascheninnikovia lanata winter fat 

Larrea tridentata creosote bush 

Xylorhiza tortifolia mojave-aster 

Grasses 

Poasecunda bluegrass 

Pleuraphis rigida big galleta grass 

Trisetum canescens trisetum 

Herbaceous Perennials and Annuals 

Camissonia brevipes evening primrose 

Chaenactis fremontii Fremonrs pincushion 

Da/ea moUis soft indigo 

cnogonum trichopes little trumpet 

Lupinus brevicaulis sand lupine 

Malacothrix califomica desert dandelion 

Phacefia gJandufifera tackstem phacelia 

Platystemon califomicus cream cups 

Salvia carciuacea thistle sage 

• Rate is an estimated percentage of total seed by volume and reflects relative abundance of plant species. 

+Rate for herbaceous species is variable depending on seed availability. 
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• 7.0 RECLAMATION IMPLEMENTATION 

The open pit and associated mining activities at the Golden Queen Project will result in 

four main areas of disturbance: (1) overburden pile areas, (2) mining open pit(s}, (3) spent 

ore heap, and (4) facilities and access and haul roads. The open pit will receive a 

minimum of reclamation, as will the sides of the overburden piles. The following sections 

outline specific reclamation considerations for each of these disturbance areas at the 

project site. 

For the purposes of this document, closure is defined as "the activities necessary to 

eliminate any groundwater hazards (heap rinsing and detoxification, plant 

decommissioning, pond removal, etc.)" and reclamation is defined as "the physical 

activities (heap recontouring, plant/facility removal, access road recontouring, site 

revegetation, etc.) necessary to rehabilitate the site (see Appendix A). A closure and 

post-closure plan will be developed that describes the physical aspects of closure 

• implementation. This document details reclamation and revegetation plans. As previously 

mentioned, due to the harsh nature of the desert environment and unsuitable substrates, 

only areas suitable for revegetation will be attempted (See map of areas in Figure 1 ). 

Many areas (steep slopes, south facing slopes, rock outcrops etc.) are not conducive to 

revegetation. Therefore, not all of the areas listed as "disturbed" will be revegetated. 

7.1 Overburden Piles 

The overburden piles will have surfaces and subsoil conditions similar to mine pits, roads, 

facilities, and leach heaps. These will be surfaces of mixed rock substrates with little 

developed soils or highly weathered materials other than coarse alluvium. Revegetation 

testing on similar sites conducted to date showed that the top horizontal surface of the 

mined overburden rock piles has two types of surface conditions. The first is loose end 

dumped material with undulating surfaces that result from dumping mine overburden rock 

• without dozing or grading. The second is hard packed surfaces left from haul truck traffic 

and dozing. Rough surfaces will be smoothed and configured into shallow basins 
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constructed with irregular outlines of about 4000 to 5000 square feet. After ripping the 

compacted hard surfaces in the flat portions, similar basins will be constructed with a dozer 

and grader. The configured surfaces will be sown with seed or spread with growth media. 

Revegetation of overburden pile side slopes after recontouring is not proposed because 

such slopes are not conducive to active revegetation in the harsh desert environment. 

Natural revegetation will occur within a period of several years. 

7 .2 Mining Open-Pit 

At the end of mining operations, in-pit diversions constructed during mining to divert 

surface runoff from the upstream catchment area will be breached. The natural drainage 

upstream of the pits will be reestablished so that runoff will enter the pits at the low point 

of the pit rims. Standing water will collect in the pit bottoms and some active revegetation 

will be conducted for wildlife habitat. Blasting of pit slopes and high walls is not needed 

for reclamation. 

Flat benches remaining along pit walls after mining are rough surfaces providing for the 

anchoring of seed and soil materials available through natural processes. However, 

management and mine health and safety supervision recommend that these surfaces be 

left alone on pit wall faces due to safety considerations. These pit walls will be avoided 

during final reclamation. Surface material will be left in a loose, rough condition to aid in 

moisture retention, decrease wind erosion losses, and encourage establishment of 

seedlings in small surface crevices. In addition, it is expected that over time some natural 

encroachment of native species (i.e. creosote bush, burrobush, inciensio, cactus, and 

buckwheats) adapted to rock outcrop habitats already existing on Soledad Mountain will 

occur in isolated groupings. Areas along the perimeter of the pit will be fenced for safety. 

A portion of the pit haul road and flat service areas (estimated at 10% will be ripped and 

revegetated. 
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• 7.3 Spent Ore Heap 

The spent ore heap will be rough graded and contoured to reduce slopes and blend with 

surrounding topography. Graded surfaces will be formed into catchments basins and 

seeded. It is not anticipated that fertilizer or soil amendments will be needed. The goal 

of reclamation in the heap leach area will be the creation of contoured, active and naturally 

revegetated areas that blend unobtrusively into the gentle slopes surrounding the leach 

site. Heap detoxification and recontouring will be accomplished as described in the closure 

plan. 

Outslopes will be regraded after detoxification is complete. The liners will be pulled and 

covered. Outslopes will be graded to a final 2.5H:1V slope, so that the sharp contours of 

the heap will be appreciably softened and the graded material will extend outward far 

enough to obliterate the upslope perimeter berm that prevents surface water run on to the 

heap during active operations. Drainage on and around the heap will direct runoff for 

• reclamation and revegetation enhancement. In addition to regrading the heap outslopes, 

the haul road ramps over the interceptor ditches will be removed. This will include the 

removal of any culverts required during operations and will allow the reestablishment of 

free-flowing drainage in this area. 

• 

Stabilization of the post-closure heap landform will be achieved through the regrading and 

slope reduction discussed in preceding paragraphs. Given the final 2.5H:1V slope 

configuration, the spent ore of the heap will be stable. For the aesthetics of the project 

from visible points on nearby roads, some mounding of the top of the heap will be included 

during regrading activities. This will serve a dual purpose: (1) small scale reduction of 

visual contrast with surrounding landforms and (2) creation of microsite hollows and 

depressions for revegetation purposes. 

After recontouring, microsite hollows and garden spots will be selectively formed on the 

top and slopes of the heap. Revegetation will then proceed in the manner described in 

Section 6.4 and 6.5. It is likely that seeding of the entire heap surface would be 
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ineffective; rather, selective seeding will be in the garden spots, with light seeding of the 

overall heap. The overall goal of revegetation on the heap, as well as on other project site 

disturbances, will be a productive vegetation cover for habitats and to allow a mature 

ecosystem to develop. 

7.4 Facilities, Access and Haul Roads 

The decommissioned and salvaged facilities sites such as offices, shops, laydown, and 

boneyard sites will be ripped, contoured, and seeded as described in Section 6. After 

decisions have been made as to which roads will be abandoned and reclaimed, culverts 

will be removed and the roads will be graded for sloping and drainage reestablishment 

Decisions regarding road reclamation will be consistent with the approved end use of the 

road. Safety berms and ditches will be graded and filled to create contours that blend with 

the landscape. The compacted surfaces of the roads will be ripped, and water catchment 

basins established were possible. 

Revegetation will be by direct seeding and by covering portions of the surface with growth 

media as a seed source, as available. The haul road corridors will receive some natural 

reseeding from nearby undisturbed vegetation. Other roads on the property will be 

reclaimed in conjunction with the mine dumps and pit areas. 

At the completion of reclamation, fencing will be left around areas where beneficial for 

natural vegetation and/or in restricted areas to block access in order to minimize hazards 

to public safety. The remaining fencing will be removed to re-establish public access to 

the site. 
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THE GLASGOW ENGINEERING GROUP, INC. 
7393 South Everett Court 
Littleton. Colorado 80123 

Mr. Tony Casagranda 
Golden Queen Mining Corporation 
11847 Gempen Street 
Mojave, California 93501 

Re: Soledad Mountain Project 

Phone No. (303) 904-4614 
FAX No. (303) 979-8166 

May 23, 1997 
Proj. No. 00704 

Response to Kem County Planning Department Office Memorandum Dated May 16, 1997 

Dear Tony, 

We have completed our review of the Kem County Planning Department's comments and 
concerns presented in their office memorandum dated May 16, 1997. Our responses to these 
comments and concerns presented in the memorandum are presented below. These responses are 
based on discussions with you and a telephone conversation with Mr. Aaron Leicht of the Planning 
Department. The item number of each response corresponds with the order of comments in the 
memorandum. 

• 1. The grading plan has been revised to show minimum drainage slopes to be 1 %. 

• 

2. Drainage channel cross sections shown in the plans have been set to minimize the width of 
the channels and areas of disturbance. The channels will be maintained as necessary during 
operation to prevent erosion and breaching of the channels. In areas of natural alluvial 
ground, the side slopes will be flattened to 2H:lV. Upon closure of the project area, the 
drainage channels remaining in place or newly constructed will have side slopes suitable foe 
revegetation except those cut into rock. 

3. The intent of the design was for the ponds to be constructed in cut. Detail 11 on Drawing 
No. 6 has been revised to further show the pond storage area to be below the natural ground 
surface. It is understood that freeboard for the overflow spillway may be obtained by 
construction of a berm around the pond. The spillway channel is to be properly armored to 
prevent scouring in the event of a discharge. 

4. The storm water pond volumes have been checked and revised to the volumes calculated by 
the HEC-1 model for the 100 yr, 24-hr storm event. The design runoff volumes for the storm 
water ponds were previously estimated from the average initial and final flow rates for the 
design storm event. Drainage areas B4A and B4B drain to the East pond and B3A through E 
drain to the West pond. The adjusted volumes for the ponds are 338,000 cubic feet and 
409,000 cubic feet in the West and East ponds respectively. The depth and width of each of 
the ponds has been corrected in the table in Detail 11 on Drawing No. 6 . 
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Soledad Mountain Project 
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Page No. 2 

THE 
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GROUP, INC. 

5. The typical section in Detail 11 on Drawing No. 6 show the spillway to be cut into natural 
ground. The channel from the pond will be directed to the nearest existing/natural drainage 
channel. Actual alignment of the spillway and overflow channel will be determined as part of 
the field layout and construction of the pond. 

6. A signed and stamped letter of the Soledad Mountain Project Grading Plan layout and Design 
Summary-Revision 1, dated March 30, 1997, is enclosed with this letter. 

I believe the above responses address the concerns and comments presented in the Kem 
County Planning Department's memorandum dated May 16, 1997. The revised drawings showing the 
corrections and revisions noted above are enclosed with this letter. If you should have any questions 
or require additional information concerning the drainage plan layout and design criteria, please call me. 

Sincerely, 

]l;?~GROVP,lliC. 

Don A Poulter, P.E. 
President 

Enclosures: 
I letter 
2 sets of 5 drawings 
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THE GLASGOW ENGINEERING GROUP, INC. 
7393 South Everett Court 
Littleton. Colorado 80123 

March 20, 1997 

Mr. Tony Casagranda 
Golden Queen Mining Corporation 
11847 Gempen Street 
Mojave, California 93501 

Phone No. (303) 904-4614 
FAX No. (303) 979-8166 

Re: Soledad Mountain Project Grading Plan Layout and Design Criteria Summary - Revision No. 1 

Dear Tony: 

This letter presents a revised summary of the design criteria and layout for run-off control for the Soledad 
Mountain Project site facilities. The intent of this grading plan is to provide the basis for the application 
and approval of the Kem County Grading Pemrit. Furthennore, it will serve as the general elevation 
control for plan layouts and hardstand elevations to be constructed for the project. Ftnal grade elevations 
and site runoff from these facilities should be set to comply with this grading plan. 

Details for specific items requiring spill control and containment have not been included in this plan. Such 
details will be specific to each facility and dependent upon detailed engineering of the facility. Therefore, 
for purposes of this plan, the following are assumed to be incorporated into final facility designs. 

1. Direct precipitation into the fuel storage areas will be contained within the storage facility or 
routed to a lined containment pond as outlined in Titles 22 and 23 of the California Code of 
Regulations (CCR) for these areas. 

2. Surface runoff from ready-line areas shall be contained on site as outlined in Titles 22 and 23 of 
the CCR for these areas. 

3. Solvents, grease, fuels and other such discharges from the maintenance, truck shop, and vehicle 
wash areas shall be contained and disposed as provided in Titles 22 and 23 of the CCR for these 
materials. 

4. Hazardous waste and chemical storage facility areas will be sloped to divert runoff away from the 
storage area. The storage facilities will be designed for containment of direct precipitation and 
spills as outlined in Titles 22 and 23 of the CCR 

The primary design objectives used to develop the drainage plan and ditch routing for the Soledad 
Mountain Project are as follows: 

1. Segregate runoff from disturbed and undisturbed areas to the extent practical; 

2. Collect and contain direct precipitation onto the agglomerator area, conveyor corridor, and 
solution tanks area and route it to the leach pad; 

3. Route ditches from disturbed area to sediment containment ponds designed for zero 
discharge of runoff for storms up to the 100-yr., 24-hr design event; 

4. Route surface runoff from mine waste overburden piles into the mine pit; and 
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5. Use best management practices as applicable to reduce and control erosion. 

For design purposes, peak flows in main storm water collection and diversion ditches were estimated for 
the 24-hour duration storm event with a I 00-yr. return period. The total precipitation for this design 
event was estimated to be 3 .6 inches based on project design data provided by the Golden Queen Mining 
Company. Peak flows and corresponding flow depths were calculated using the HECI computer 
program and the following assumed watershed characteristics. 

Assumptions used in development of the grading plan were: 

1. All undisturbed areas have little to no soil or vegetation cover. Therefore the hydrologic 
condition is poor. 

2. Volcanic rock is the primary material in undisturbed areas of the contributing 
watersheds. Volcanic outcrops cover most of the steeply sloped undisturbed areas. 

3. Any cover soil in disturbed areas will be removed and stockpiled for later use as growth 
media. 

4. Haul roads and facilities areas will be constructed of common excavation material or fill 
from overburden volcanic rock excavated during initial pit development. This rock will 
be the first layer removed from the pit and is assumed to be relatively broken up and 
weathered. 

5. Although constructed from overburden rock, haul roads and facilities areas will be 
relatively impervious due to weathering and mechanical breakdown of the rock and 
compaction from mine traffic. 

6. Overburden rock is assumed to have properties represented by hydrologic group A. 

7. Watershed areas will change over the life of the project as the pit, waste rock disposal, 
and heap leach pad areas, and haul roads are developed over the life of the project. The 
determination of watershed areas used in the design layouts and runoff calculations are 
discussed below. 

Based on these assumptions, the surface conditions in the contributing watersheds were assumed to 
have hydrologic properties represented by the curve numbers listed below. 

Material and Location .CN 

1. Volcanic Rock covering slopes 98 
2. Volcanic Overburden in Rock Dump 63 
"' Volcanic Overburden on Facilities Areas 95 .J. 

4. Volcanic Overburden on Haul Roads 95 

• 

• 

• 
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Diversion ditches were sized based upon the flow depths corresponding to the estimated peak flows . 
Channel depths were sized by adding 0.5 feet offreeboard to the peak flow depths and rounding the 
resulting depth up to the nearest 0.5 foot-increment. 

The contributing watersheds for the diversion ditches in the plant and leach pad area will be changing 
continually over the life of the mine due to the development of the heap leach pad and mine pit. Using 
the watershed configurations as they will exist at project start-up would significantly overestimate the 
runoff during the life of the mine. Conversely, using the final watershed configuration after the heap leach 
pad mine pit have been completely developed would result in the underestimation of flows during 
operations. 

Two design considerations were used to account for the changing watershed configurations in the mine 
pit and heap leach pad areas during operations. One consideration was to estimate the peak flows to the 
ditches for both the initial and ultimate watershed configurations and use the average of these two flows 
for design of the ditches. The other consideration was to divert runoff from the slope above the leach pad 
and plant areas into the mine pit at the southwest end of the leach pad. This area represents the area of 
greatest change in runoff quantities over the life of the project. The mine pit at the southwest end of the 
heap leach pad will be developed during the beginning of operations and can be used to receive the runoff 
from the ditch. This diversion ditch into the pit will carry significantly reduced flows as the main mine pit 
is developed over the life of the project. As a result of separating this runoff from the plant and heap leach 
pad facilities, the change in watershed areas in these areas over the life of the project is greatly reduced. 
Therefore, the impact to the diversion ditch designs through the plant area and around the heap leach pad 

• is less significant. 

• 

It was found to be impractical to segregate and divert runoff from undisturbed areas from the runoff of 
disturbed areas due to the close proximity of the project facilities to one another and the minimal drainage 
area above the facilities. As a result, the drainage plan and ditch routing are designed to contain all storm 
water runoff within the property rather than routing the ditches to merge with the area existing drainage 
patterns at the project boundaries. This will be accomplished as follows. The leach pad area is designed 
to contain all direct precipitation onto it, the conveyor corridor, solution tank pad, and the agglomerator 
area. All other drainage from disturbed areas will discharge into the mine pit or into sediment 
containment ponds located at the property boundaries. 

The sediment containment ponds are designed to contain the estimated volume of runoff from the 100-yr., 
24-hr design storm event. An emergency spillway is sized to pass the peak flow of the 100-yr., 24-hr 
storm in the event ofa back-to-back occurrence of the design storm. 

Water collected in the sediment containment ponds will be dissipated through evaporation or used as a 
process water supply. Sediment will be removed as necessary to maintain the design storage capacity. 
The sediments will be deposited in the leach pad area or waste rock piles. 

The drainage areas for the waste rock piles will continually increase as each area is developed to its design 
capacity. Therefore, the diversion ditches for each area was designed for the final configuration of the 
waste rock piles. Runoff from precipitation was only considered for the top surface of the piles. As 
discussed below, runoff from the slopes and from infiltration through the waste rock piles existing the toe 
areas was detennined to be very unlikely to occur. 
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1. Average annual and stonn event precipitation in the project area are insufficient to increase and • 
sustain the moisture content of the waste rock that would result in filtration (seepage) of excess 
moisture through the waste rock. 

2. In general, the moisture content of the waste rock would be 100/o (by weight) or greater for 
filtration of precipitation to occur through the waste rock. The waste rock will be excavated and 
placed at a natural moisture content of about 3%. This '7°/o increase in moisture content 
represents about 1. 7 inches of precipitation per foot of depth of waste rock. Due to evaporation, 
the near surfiice material are usually moisture deficient and will retain the infiltrated precipitation. 

3. The top surface of the waste rock piles will be compacted from equipment traffic which will 
promote runoff and further reduce infiltration. 

4. There are no occurrences of surface waters or springs in the areas of the waste rock piles. 
Therefore, discbarge of water from the toe areas of the waste rock piles is not of concern for this 
project. 

5. ObsetVation of existing waste rock piles in the area of recently operated and historic mines in the 
project area found no signs of precipitation infiltration and from the toe of the waste piles. 

If you should have any questions or require additional information concerning the drainage plan layout 

and design criteria, please call me. 

Sincerely, 

Don A Poulter, P.E. 

President 
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DESIGN STORAGE AClUAL STORAGE POND POND CHANNEL CHANNEL SIDE 

CAPACITY CAPACITY DEPlH BOTTOM BOTTOM DEPlH SI.OPES 
(CUBIC FEET) (CUBIC FEET) (FT) YllOTli (n) YllDTli (FT) (FT) (H: V) 

320,000 

382,000 

338,000 
409,000 

15 

15 

Tin.£ 

120 

135 
20 

20 

2.0 
2.0 

2:1 

2:1 

MINIMUM 
BOTTOM 

SI.OPE (X) 

0.25 

0.25 

I :a; fl~A!, DRAf]' QRAOING R(P.QRT -· Kl---·-----·---· G 

I··,·.~~ R£\1SCD ~IA11.11. GRADE_. -CHAN-~~ ~.·1_m __ '_D_•x-· The lasgow Engineering Group Inc. Golden Queen Mining Company, Inc. 
,. " ~ 7393 South Everett Court 1184 7 GEM PEN STREET 
~~J ~ -··--·. ·---- .... --- ·-.. -- Littleton, CO 80123 MOJAVE, CA 93501 

TYPICAL DETAILS 

Ji,L..L.:i-----~~~~--··_·-_-_-_-_-..__.__,___..~ .......... L-L""-----~--~--~----__..__. __ .._~__,__.~~----=~=::..:;;;_--,,...-.L---------(3_0_3_)_9_04 ___ 4_6_14 ________ _,~----------------------~~--......... ..-..-~_.__~------....__..__, 



• 

• 

• 

L------:"'"-D 
1· -•1 ' 

' \ 

The Glasgow Engineering Group Inc. 
7393 South Everett Court 

Littleton, CO 80123 
(303) 904-4614 

Golden Queen Mining Company, Inc. 
1184 7 GEMPEN STREET 

MOJAVE, CA 93501 

- DIS- '"" CXINIWI (ilO n 11-.) 

·-··-·····-·DIS- INlERMWAIE CONTOUI (10 n "IERVM.) 
_, ..... _..,.._ DllSJIC f[NCf lN 

DCIS1IG Diii ROJO 

. : lXIS'llNO PA\tD lllOlrO 

IDOS'IWC WAltR fU'IUlt£S 

------- DCISllNG PRQP£ltlY ~y 

CJ -- llULDIHG fUlllllES 
• DIS- llULDIHG tv.1UR£S (SO: ll01l I) 

• DIS- r"""°"OOH 1UiS (SU llOlE I) 

DISllHG-

DCIS1JNC TANKS 

All-.. HOOIZClNTAI. - loUllCAI. QClNlRCL 

lll<EAIXT 

..._ PAOSPECT 

llN£ SHAFT 

-...oa&li4Bill&..--Pll<lPOSlll -· CONIWI (ilO n .,_, 

---- PROPO$G INftRlillEDATE CONTOUR (• n INlDNAL 

===== Pll<lPOSIJ) ....... llOAll 

-----PROPOSOI PIT llOUNONIV 

CJ PROPOSOI llUILDING ftAllllE 

- W -- WATER 51.FPLY UNE 

----.. WATEll 5UPPLV UNE srua 
-----DITOt 

~ WAttRSHCD CQNTRIBUTWC 10 now '-oY ~ DllQI HllCATEI (NlW. STMT ~ -) 

- - WAlUI~ llOUNOAllY (FINAi. [HO~-) 
(llA. Ill. 110. llO. 11[, BIG, Ill) 

N4A• NOOE-ID 

PEAK SIDE eonOM MINIMUll MIN 
CHANNEL now SI.OPE Vo!Olll CHAME. SI.OPE 

1.0. (Cf"S) (H:I/) (fl) DEPlll (fl) (ll) 

DC-IA 44 1:1 1.5 2.5 1.0 
DC-18 IJJ.5 1:1 1.5 4.0 1.0 
DC-IC 161 1:1 1.5 3.0 5.0 
DC-10 31i9.5 1:1 2.5 5.0 1.0 
DC-IE 103 1:1 1.5 2.5 5.0 
DC-1f 445 1:1 4.0 5.0 1.0 
DC-IG 445 1:1 2.5 3.5 8.0 
DC-2 1:1 1.5 2.0 0.25 

DC-3A 22 1:1 1.5 2.0 1.0 
DC-38 5 1:1 1.5 2.0 0.25 
DC-JC 13 1:1 1.5 2.0 0.25 
DC-30 36 1:1 1.5 3.0 0.25 
DC-JE 68 1:1 2.0 3.5 0.25 

DC-4A 50 1:1 1.5 3.0 0.50 
DC-48 58 1:1 1.5 3.5 0.50 

Till£ 

PLANT AREA 
WATERSHED DELINEATION 

17-850 
......-i .. -- JOO 
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l._. ........................................... ____ __ 
• •••••• •••• •• £ 1 L 

• • FLOCD wroR~H P~ CliE:C. :; • U.S. MMY OJUIS OF EMGIHWS 
HYCRClllliIC EHGINEERIHG C9l1'ER 

609 SECClio STREET 
OAVIS. C\~If'ORMtA 95616 

(916) 5Sl·l7-'3 

~y 1991 • 
vE.qSION .t..O.t! 

• • ....... .. ' 4 ttt ••• •• • ••• &CLIA I t 

x x mnn xxm x 
x x x x x :u 
x x x x x 
xxxxm :an x nm x 
x x x x x 
x x x x x x 
x x xxxxxn r:n:n. xxx 

nus PRCGAAM R~S AL!. ~/IOUS '/£.~IONS OF 1€C·l ~AS MEO. (JM m. ~ClGS. HEClOS. AND 1£Cl.1Gi. 

T1£ CEF!N[T!OHS OF •/.AA!>SllS ·RT!l1P· ~D -mOR· HAVi OWG!I ~ 1illS£ US-~ llliH TiiE 1973-S'rtl.£ INPUr SiRIJCruRE. 
TiiE: OEFtHii10H OF .AHSICJ(. CH RJ1.CAAQ \.IAS ~ Wtnf REVISic.HS OATCII 28 SE? at. THIS IS 1l£ Rlll1'RM17 VSStON 
~ OPTIOHS; OM6R£jll(, OUlr~ ~ . SIHGU: OOIT DA*GC'. C\t.CUUTIOt. OSS:WRm: STAGC: FRalJENCt, 
OSS:~EAO TIME SERIES AT CES!REO ~TIOH !MTUVAI. l..OSS RA'ic::~ NID .WT tNF!LTRATIOH 
KINE.'WATtC WAVE: NE'll4 F!Nr.! 0Itt"c~£.llC~ ..u.GC!llnvt .l 1£C·l IllM P~ l 

LI!E ID ..••..• l .•••••• z •...... J .•••••• 4 •.••••• S •.••••• S ••••••• 7 ..••••• a ....... 9 •••••• 10 

• 

l ID Projee:: Selden Queen • SoledAd l4auntain P'l"Ojec:: 
2 ID I~ menue P:\17·650\hecl\hea-tin4f.1hl 
J ID 100 "fR. 24 !G.IR STORH 

- FREE-

4 

5 
6 

7 
a 
9 

. lO 
ll 
lZ 
lJ 
H 
l5 
16 
17 
18 
l9 
20 
2l 
22 
23 

Z4. 

~t.AGW4 
IT l 
IH lS 
IO S 

ICX BIA 

Q 

a 
Q 

a 1440 
a 

~ IUJIQFF FD !ASIH SlOl 
lCO Q Q Q 

98 3.6 
PC o.aaoo 
PC O.Q280 
?C 0.0620 
PC a.1aao 
PC a.1200 
PC 0.7350 
PC 0.8550 
PC 0.9120 
PC 0.9§20 
PC 0.9&'0 
BA a.acw. 
l.S a 
lO 0.077 

0.0030 
a.0310 
a.tl6ao 
Q,llJQ 
0.1900 
0.71560 
0.8620 
o.9110 
a • .9600 
0.9870 

0.0050 
O.OJMl 
0.0700 
Q.ll.90 
a.~~o 

a.mo 
0.8690 
0.9210 
0.9590 
0.9890 

0 

0.0080 
0.0370 
0.07.&0 
0.1250 
0.2160 
0.7YO 
0.8750 
0.9260 
0.9630 
a.mo 

0 

21 

O.DUO 
D.IWlO 
0.0790 
O.tllO 
a.2350 
a.aoaa 
UBlO 
Q.9300 
0.9660 
0.99SU 

Q 

o.aoo 
a.°"° 
O.oalO 
O.l.380 
a • .zs7tl 
o.a1aa 
0.8870 
0.9340 
0.9690 
o.9970 

a.0160 
O.llol80 
a.aao 
0.1450 
0.2900 
a.azao 
a.mo 
0.1.380 
0.9720 
1.0000 

IJ.0:190 
o.~10 
O.O!nO 
0,1530 
0.-4000 
Q.&100 
o.aa 
Q.9'420 
0.9150 

0.0220 
0.0550 
0.0970 
0.1610 
0.6000 
0.8390 
0.9030 
O.!MSQ 
Q.9780 

o.ozsa 
a.asao 
0.1020 
0.1100 
0.7100 
0.8470 
0.9080 
0.9'90 
0.9810 

• 
• 
• 
• 

.. 
co 



25 

26 
Z.1 
28 
29 

JO 
Jl 

JZ 
ll 

Jll 
JS 
J6 
J7 

1 

1.INE 

JS 
J9 

40 
4l 

42 
~ 
44 
45 

46 
47 
48 
49 

so 
51 

52 
53 

54 
55 
56 
57 

sa 
59 

60 
61 

RO SJ2 ).0025 0.02 

KK BlB 
:!A Q.'ll 
LS J 
uo 0.182 

1<X COHS tNEti'!~ROGiW'kS 
HC 2 .. 
KK iiOUTUROt Nlll: ltl!I TO rue 
RO 7JO 
• 

KK BlC 
BA O.!Jl09 

'l.QQ25 

l.S Q 96 
tJJ Q.039 
• 

0.02 

0 TIW 0 l 

a 1RN' 0 l 

IE·l INPUT 

IO ....... L. ..••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• a ....... 9 •.•••• 10 

ICl< COl'18INEH'1~0GWHS 
MC 2 ... 

J(J( ROUTEFROt NQX NlC TO HlC 
RD 1230 il.0025 0.02 
• 

KK 1510 
BA O.OA04 
l.S a 97 
IJJ 0.070 .. 
IQ(. BlE 
BA 0.0224. 
LS 0 
IJJ 0.07J 
• 
ICXW!BI~ 
HC 3 
• 
ICX ROU'l'EfRCM lltlE Nl.E TO MlF 
RD 1415 
• 

1<X Blr 
BA OJJ198 

0.0025 

1.S ·a 96 
UD 0.065 

KK B:!A 
BA O. 0102 

0.02 

0 11W 0 1 

Q lW a 1 

• 

PAGE 2 

• 

• 



62 l.S Q 

• 6J UD Q • .l.Z5 

64 l<X B:lB 
65 BA IJ.0026 
66 LS 0 
67 UD a.200 

• 
l l£C·l IHPUT PAG£ l 

l.IHE: co ....... 1 •...... 2 •..•.•. J •.••••• '·: •••.. 5 •.•.•• . 6 •••••• • 7 ••••••• a ••.•.•. 9 ...... 10 

68 
69 

70 Kl<. R~Qf liOOE IC!A TO N38 
71 RD l22S 0. 0025 0. 02 Q TRAP Q l .. 
n KX ax 
7'l 8A 1>.0lOl 
74 l.S Q 95 
75 uo Q.4:14 

76 ICX a:m 
n BA 0.0067 
78 LS a 9S 
79 UC a.isl 

• 80 
Bl 

ICX t:rHU~OGWHS 
HC J 

BZ ICX Rant:~ NOOE !CS TO !OC 
83 RO 1465 Q.0025 a.oz a "!RN a l 

84 IQ( IDE 
BS BA 0.014' 
86 l.S 0 
87 IJJ a.121 

• 
88 ICXOMI~ 
89 IC 2 

• 
90 ICX MA 
9l BA 0.022S 
92 l.S Q 95 
9l IJl O.Ul 

• 

94 
95 

lCX ROJTE1RQt MtU: iw. TQ IM8 
RD 3065 0.0025 0.02 Q iUP Q l 

* 

96 lCX MB 
97 BA IJ.a319 
98 LS Q 95 
99 Ill 0.1171 

• • 



1 

l 

1£C • l INPIST PN.1£ 4 

LINF.: to ....... 1 ....••. 2 .•..••• J ..••... 4 .•••••• s ....... 6 .•.•••• 7 ••.•.•• a ....... 9 ...... 10 

INPUT 
LINE 

NO. 

LOO KX CClt!!NalYCRCGWHS 
101 HC 2 

• 
102 zz 

SOCATIC OIAG'Wt OF S1llfNt IEI'iGK 

(Vl ROUTING 

C • ) CONNECTOR C < • • • J RETUUf CF 0 IVERTED OR Pl.lflED Ft.a.I 

1 BlA 
v 
v 

24 ROUT'E 

Z6 BlB 

JO COHBI!I£ •••.••••••.. 
v 
v 

J2 ROUTE 

J4. BlC 

38 COHBINE ............ 

" v 

"° ROUTE 

~ 810 

46 au: 

SO cett!IMIE ....................... . 
v 
v 

52 ROOTE 

58 CCMUHE ••••••••••.• 

6' 838 

68 CCttUIE •••.•.•.•••• 
v 
'I 

• 

• 

• 



• 
70 

72 

75 

80 

82 

8' 

88 

90 

9"' 

90 

100 

. . 
COt18tHE •••••••••••••••••••••••• 

v 
v 

Kourt 

. 
C01'15IM£ ........... . 

. 
cat!IHE ........... . 

,_, iUKlFF ALSO CCl1PurEl AT nns U:OTIOH 
l**•• ••• • ••••••••••••• ••• • ••• .. • • * • • .. 
• 
• 

• 

• 
Ft.000 H'fl]lQ;WW p~ Of:t·lJ ... 

HAY 1991 
VSSICH 4..Q.U: 

RIJC OAn'. l2/2J/96 TI>-£ 

... .. 
.. 
• 

12:07:02 

• 

Pr!Jject: Golden Quest • So1edld Mouna1n Proje:t 
I~ Fil- P: \17-50\he:L \hec:r!.in6f .1111 
lOO 'rR. 24 K1R STtlllt 

a IO amur camoL VARIMl.ES 

IT 

IPRHT S l'!lDlt' ctlll'RCl. 
IPUIT a Pt.OT CtJITR.a.. 
OSCAl. a. ~ lltOT SCi\U: 

HYt:R<SWff TI>€ CAT.A 
!ltIH 

lOAi[ 
ITUE: 

!CJ 
!UATE 
lllTU£ 
rcnrr 

L 
1 a 

0000 
14il0 

l a 
2359 

19 

Mtlll'T6 IN aH!Jt'Anat OO'ElWL 
STJIITTJIG DA"TE 
STMTIJli TIIE 
IUllEll OF HYCROi1W'H alDIWiT£S 
ElllDE at-TE 
amnc TD£ 
camJlY lUllK 

Cill1PUTATtat INTaVM.. 0.02 ..US 
TOT.AL nl£ SJ.SE 23.98 ilUS 

•cs CSU &&•a&c4UWWS t * QSQZQSZIA41&4z 

• • 
• U.S._.,~ QF E!l6DE9S • 
• HYCAX.aaIC ElGIIEER.IJG can'Eit • 
• &09 SEOJl1 s:ET • 
* DAvtS. ~IA 95616 '*' 

(9161 551· 1748 • ,. • 
•••••• * •••••• • IC £ 



ENGLISH UNITS 
ORAIHMiE AAEA 
PRECIPITATION 0£?1H 
LEJ«ml. El.£1/ATtON 
FLOW 
~ Vlll.Ut€ 
SlJRFAa ~ 
TE!ffRA'llft 

SQUAAE "II.ES 
tHO£S 
Fttr 
C!JUC FET PER S£CCHD 
M:Rt·FEET 
ACR£S 
~ FNtOtEIT 

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

1 

•••• • ••••• 
• 
• 

BlA • 
• 

* ceca••••• c 

9 KO OUTPUT' CONmCl. VARIABUS 
I9RHT' 5 PROO' CIJCTRCl. 
IP\.OT 0 Pl.aT' CCNT'ROL. 
QSOl. 0. ~ Pl.OT SCALE 
IPM:H 0 PUICll aH'1J1'ED HYllRCGWlt 

IQUT' 21 SAW: lt'rCRCGfWH ON lltIS 1.lfIT 
ISAVl l FIRST OROtNATE P\ltOEl at SAVE> 
ISAVZ 1"0 UST ORQIMTE PU«l£D at SAVED 

TIHINT 0. 017 TD£ IMTERVAL IN HQlRS 

RlJiClFF SlllWlY 
FUJI IH Cl.SEC F£ET PEll SECOflD 

TD£ IH JO.RS. N1U.. IM ~ HILES 

Pal( TI!£0F A'lf.P.Ni£. Ft.CW FQl l'AXItul PERIOO 
OPERATION STATICH Ft.CM PEAK 

• 6·!0Jt Z4·ilU 72·11.Ut 

H~OOMPH AT 
OJ t':C·/P.. BlA 12.QO 1. o. a. 

AMUl TO o. • AaJ'l't 5. 12.03 l. o. 

lf'ttlRCGMPH AT 
• BlS 20. 12.07 3. 1. 1. 

2 cr.teIJEJ AT 
§} 1. 

t!.-1~ Cetel1£ lZ.07 3. l. 

ROIJ1'EO TO 
• Ram: Z4. 12.10 3. l. 1. 

~AT 
l. 1. + BlC 26. 12.00 3. 

~- \ (, 2 CCMSIJEl AT o:»eINE El 12.QO 6. 2. z. 

Ram!> TO z. 2 •. • AOm: "'· 12.0S 6. 

tmJROOMl'H AT 
BID 9§. 12.ao 11. 4. ... 

WIN PNUUt TIJf: OF 
>MA ST.AGE Mi ST.IGE 

a.Oct 

0.00 

0.01 

0.01 

0.01 

0.01. 

0.02 

0.02 

O.G& 

• 

• 

• 



p G -'te HYCROGIWH AT 
8!£ [_§] 12.00 5. z. z. 0.02 • {'.)(. .. ,0 3 CCll!IHED AT _,,,. 

C0!9tJtE: e!J 12.00 2J. a. a. 0.09 
RCUTEJ TO ... llaJT'£ 185. 12.DJ Zl. 8. a. 0.09 

HYlJUiWff AT 
• BlF 46. 1.%.oo s. 2. z. 0.02 

1j( -f pz CIMINEO AT ~ 
COltlI1f£ EJ 12.02 28. 9. 9. O.ll 

H~~AT 

C§ C!.'~ SJA lZ.OJ J. l. l. 0.01 

HYCRO>RAPH AT 

G CX-3(; l!J8 12.08 l. o. o. o.ao 
Z CCleIHED AT ... cat!tHE 46. 12.DJ 3. l. L 0.01 

Rorrm TO ... ROW: . 251 lZ.lO l. l.. 1. 0.01 

f) C ... tYCR<J;WH AT §)! 8lC : 13') lZ.JO l. l. l. a.al 
H'tllRCGAAPH AT 

~ t):.-'30 ~o 12.07 4. 1. l. O.Ol 

J CIHINED AT • • OMINE 48. lZ.lO 7. z . z. 0.03 

Ra.JTm TO 
RllJT( ~- 12.lS 7. z. 2. a.OJ 

~H!-T 

~E 32. lZ.OJ 4. 1. l. 0.01 

4 Ct»eINED AT 

61 ~-'?£ 0Jeift£ 12.08 u. 4. 4. 0.04 

~AT GJ 12.02 t:c-tf~ MA 6. 2. 2. 0.02 

RflmD TO 
• mm 46. lZ • .IS 6. z. z. 0.02 

~HAT 
~ S&6 26. 12.73 a. l. J. 0.03 

2 eot"8I1Et> AT 

~ ~-'-fB a:tentE 12.17 1.4. 4. '· 0.115 

SUllWl't OF IUNEMATIC *W: • ~ IQl\'IJli 
CfUll IS Qil£CT auaF 'll11H11r USE R.!Jll 

Drl'SIPOUlm lD 
CIJl'UT'ATial OOEll"-'L 

tsi)Q El.f!£MT DT' PE.«. TII£ nJ 1'CLLI£ D1' PE1't TD£ iQ WL.!1£. 
P9lt POK 

C"tlO (CfS) CIWll urn ("DI> <C:Sl <M.00 CIN> 

• Ram: lWIE l.OQ 4.89 722.00 l.36 l.00 4.119 122.ao 3.36 



l.Oa 24.43 7Z5.00 J.JS l.00 Z4.-43 n&.aa l.JS 

l.00 c. 98 n:uo l.lS 1.00 -43.98 723.00 l.JS 

l.00 l&l.90 nl.00 l.JO 1.00 184.90 i2%. 00 l.JQ 

1.aa 2S.l9 72&.00 J.az l.00 ZS.3' 145.oo 3.DZ 

l.Oa 46.J9 7.31.00 J.Ol l.QO '6.J9 7.31.00 l.Ol 

l.00 45.65 m.oo J.Ol l.00 -45.45 749.0Q J.01 • 
- HtRKi\l. e2tl OF !£C· l -

• 



1:------------------------ ·----· cues '"••·-·----:.a c c 
• e: 
.. 

• l 

• 

F1.000 HYtlRCGiUPH PACXAGC: CHEC • l) • 
HAY l991 • 

VGS!CM ~.O. l! 

'( x nnxxx 
:( x x 
x x x 
:umxx xxxx 
x x x 
x x x 
x x x:axm 

XlXXX 
x x 
x 
x mxx 
x 
x x 

xxxxx 

x 
Xl 
x 
x 
x 
x 

nx 

,. 
• 

... 

U.S. NIKt CCR~ OF ENGINIDS 
H'f1JRQt.CGIC SGINED 1HG a'.HTElt 

609 St:CtllO me:ET 
!JAVIS. C\UFOR!IIA 9!616 

(91,6) 551 • 17 48 

Th!IS J~OG;Wi !IE?!...lc:E~ ~I.!.. 'q£1J[OUS 'lt~ICHS OF HEC· l IQIOWN AS !€Cl C..:AH 7ll. llEClGS. MEClDB. AAO 1-ECllGI. 

ill( ::~~!Mr.;cMS :F '/,1R[)8(.5 ·~T:l'!P· l,'llJ -~T!CR· !'A•I( C-IANGEJ FRCH TI«& USE ··mi ill£ l.973·STfU: [NPUT Si'lU!CTl.JRE. 
TiiE :Uifftii:C.1' ~F ·~· ::M !Uf.~ '.i.\S ~ '•I"irl lli.VISICNS OAiill '8 S£jl u. nus !S 'll4E ~77 VDSia. 
NE1i1 IJPTIOHS: OAJ48R£AA CU'rFi..'31 SIJBlEGE?a • SINGL.E ~ ON1AGE'. Cl.ClJLATICH. DSS:WRITE STAG: FREQ1JE?O. 
OSS:~£AC r~£ $~~IES .t.1 OE~tR~O OLCUlATtCH [NTEil.VAl. LOSS RA"l"E:~ AHO .MIPT IllftLTRATIOH 
KtNe-ATIC '.IA'JE: ~E'• F:Mrr;: ~IFFEelC! ~l..GCRii'Wt 

HEC·l IHM PM3£ l 

t.tNE IO .••..•• l •..•••. 2 .••••.• J ••••••• 4. •••••• • S •••••• • 6 •••••• • 1 ••••• •• 8 •••••.. 9 •••••• la 

l [D Project: Gclden Queen • Soledad ltluntain PT"Cjec:: 
z to IriQllt Fi lenaa: P: \l7 ·660\hecl\hecn.al4. ihl 
3 [0 lOO Tit 24 HOOR SiORM 

__.FE,..... 
""JLIGRAM 

4 IT l a a l44Q a a 
s tit lS Q a 
& to 5 a 

7 lCX BlA 
8 XM RIJllFF Fl10t BASIN 5101. 
9 XO 0 a o o 2l 

10 PIS l.6 
"ll PC Q.QQQO a.ao:so o.aosa o.acso 0.0110 0.0130 O.QliO 0.019Q 0.0220 0.025a 

l2 PC 0.02BO O.IOlO O. IJJ.40 a.0370 0.0410 a.a.wo 0.°"80 l>.aSlD 11.as-oa a.osao 

lJ PC 0.0620 0.0600 a.0100 0.07-40 0.0790 0.0830 O.ll8811 O.G92D 0.0910 0.1010 
14 PC O.l080 o.wa O.ll9Q O.l2SO 11.lllQ O.ll80 O.l.ED 0.15311 O.l.610 0.1700 

lS ;it 0.1800 0.1900 o.zozo 0.2160 O.ZJSO 0.2570 0.2900 0.4000 0.6600 0.7100 

16 PC 0.7350 0.7500 o.mo 0.7B80· o.aaao o.a100 a.coo 0.83GG O.ll90 0.'410 

l7 PC 0.8550 a.8620 D.8690 0.!750 0.S810 O.S87Q 0.!920 0.89811. 0.9030 Q.9080 

LS PC 0.91.20 0.!170 0.!210 0.926G 0.9300 0.93'0 a.93SG O.!M2!1 O.g4S0 0.9'90 
l9 PC 0.9520 0.9564 a.9590 0.9630 0.9600 0.9690 a.ma 0.3150 a.mo 0.9810 

20 PC 0.9840 0.9870 0.9890 0.99ZO 11.9950 a.9970 1.0000 
Zl BA O.llJ47 

" LS I] 98 
2J tJl 0.060 

• 

Z4 Kl(. ll~~ NIXl£ Ml.A 'TD 1118 

• 
• 
• 

.. .. 



ZS RO SJ2 ·J. 0025 a.oz Q TJWI Q l 

26 ICX SlB • 27 8A o.u6oa 
28 LS 0 98 
29 uo o.osa 

JO l(J( CC~IN~HYCRC!GotAPHS 
Jl HC 

32 IQ( RWi!F!l•:!1 ~ NlS TO NlC 
JJ RO 730 ~.'J025 a.oz a TRAP Q l 

" 
J4 ICX SlC 
JS BA 0.0150 
J6 l..S a 98 
J7 uo 0.040 .. 

l 
l£C • l INPUT PAGE z 

I..!~£ !O ...•... !. •....•. z ....... J, .. , ..• 4, •••• , .S ....... 6 .••.••• 7 .••.••• B •..•••. 9 •...•. lO 

JS IQ( .::~ rne:·r: :Ra;;aPHS 
39 HC z 

40 IQ( ROUT'E:Fil.CH l400E NlC TO 1110 
-41 RD 1230 a.oozs 0.02 a TRAP 0 1 

* 
42 IQ( 81.0 • 43 BA 0.0456 
44 LS 0 97 
45 UD Q,070 .. 
46 ICX BlE 
47 8A Q.0677 
48 l..S Q 
49 UD 0.116 

• 
SQ IOCCCltl~ 
51 HC 3 

• 

52 lCX R~ NllJE 111£ TO NlF 
53 RD 1415 0.0025 0.02 0 1lW 1 

54 ICX BlF 
SS BA o.06n 
56 LS 0 96 
57 lll 0.065 .. 
sa ICXCOM!I~ 
59 HC 2 

• 
60 IQ( B3A 
61 BA Q.0102 • 



• 6Z LS a 
6J UC 0 • .!25 

• 
64 :(](. 8J8 
65 BA Q.OOZ6 
66 LS 0 95 
67 Ull 0.200 

• 
1 1€C·l tHPU'r PAGC: l 

l.INE ta ....... t ....... z ....... J ....... 4. ....... s ....... ii ••••••. 7 ....... a ....... 9 •••••• lo 

68 ICX C°"8(NE:h~ ~CGW'HS 
69 ric z 

70 ICX AOUTEF:tCM M0C£ !CA TO IQB 
7l RO I.225 ·J.0025 0.02 0 nw 0 l 

• 

n IQ(. ax 
7J 8A G.0101 
74 LS Q 
75 uo a.J.J.i. 

76 IQ(. a:JD 
n BA 0.0067 
1a LS o 
7CJ 1JJ O.l81 

• 80 IOC. COMl!llEH'JtRDOiWHS 
at He l 

• 

82 XlC. RcutUitQt NOOE rca Ta ICC 
8:1 RO 1"65 a.ao2S 0.02 Q TR.AP Q l. 

• 

!4 xx. B.'JE 
SS BA O.OlAZ 
86 l.S 0 
a7 IJ) O.l.21 .. 
88 lCX CClllIJIEH'ID1C60WHS 
89 IC z 

• 

90 lCX Bi&A 
9l BA 0.022!! 
92 l.S Q 
9J ID O.lll 

• 

g.c. lCX ~· NIXlE M&4 Ta "" 
95 All 3065 11.aGS 0.02 0 ii.Ml 0 1 .. 
96 lCX Boal 
97 8A O.IJ319 
SS lS Q 

99 ID o.m • • 



1 

l 

1€C· 1 IflPU1' PMi£ 4 

LlHE IO ....... 1 ....... 2 ......• J .....•. 4 ..•••.• S ••••••. 6 ••••••• 7 ....... 8 ....... 9 •.•.•• 10 

100 l(J( COMBil!f:~~CR~liS 

101 MC 2 ,, 
102 zz 

SOE1ATIC OtAGAAH CF STRE.AH NETWORK 
INPUT 
LilllE 

NO. 

7 

Z4 

26 

JO 

J2 

34 

38 

('ll ROUTING 

C • l CONNECTOR 

Bl.A 
v 
v 

llQm 

818 

CCl1![N£ ........... . 
'I 
v 

R~ 

SlC 

COMUNE •••••.•.•... 
v 
v 

RllST[ 

'2 810 

< • • ·» OtvtRSirM OR PUMP FtOW 

C ~ • • • l REl1JRN ~ DIVERTED OR PlllPED Fl.OW 

SO COMJINE: ••••••••••.••••••••••••• 
v 
v 

52 RaJTE 

54 SlF 

SI CCl'l5IME •••••••••••• 

60 B3A 

68 
. 

CCletHE •••••••••••• 

" v 

• 

• 

• 



• 

• 

• 

i• 
• .. 
... 
• 
• 

70 

72 

76 

ao 

82 

SJ. 

as 

90 

94. 

96 

100 

a 

ROUTE 

SJC 

CC146IHE: ••••...•••••••••••••••.• 
v 
'I 

C!HUIE ..•..•••...• 

a 

. 
a>5UE •••••••••••• 

CUWC WC C 

• 
FtOllJ HYCR.CGWM P~ CH€C·ll ... 

N.Y l.S9l • 
VERSION 4.0.lE • 

• lU.IH CATE lZ/~/96 TI!£ ll:59:SZ • 
* 

Project: Golden Queen • Sal.ad lb.ntiain Pro.lee: 
Input Filenue P:\17·650\J-.:l~.1"1 
lQO YR. Z4. tDJl SitllK 

6 IO a.rrPIJT CONTROL VMUlll.£S 

lT 

IPRNT S P!Ullt' Can'R.OI.. 
IPl..OT 0 PU1T camu. 
QSc.it. a. ~ Plat' SCAU: 

~Til£1».TA 
NMIH 

ICATE 
m>£ 

HQ 
IOlATE 
HOru£ 
ICSlr 

l 
1 0 

QQOO 
l..WO 

l 0 
Z359 

19 

CCl4PUTATtCM tKmlVAL 
TOTAL TII£ 8o'.se: 

llI!llTES DI c:awrAnat INtmM. 
SDRTilli QA'fl 
SfJlmlG TDE 
JUeEll CE H'flll&WH rAJIJIAl'ES 
Ell>DG DATE 
E!lltll& Tt1£ 
C001Jl"t .. 

0.02 llUS 
23. 98 ll1JlS 

••••••• ••••4 a •••••• 
• • .. U.S. JlOI('( CIJIPS OF ElliI1EERS .. 

HYtRCl.aiIC EH&IHEERIMG carrot • .. 6Q9 SEmC STREI' ... 
• OAVts. C\UFlllMU. 95616 .. (916) 551·1748 * .. • 
•••••••• • I .. ........ • 



E.NGLISH lJUiS 
CRAI*GE AREA 
PREC:IPtTAnON OEFnf 
l.!NG'llt. El.EVATiON 
FLOW 
STlJRMiE VOW'!£ 
SURF.ACE AREi\ 
TE!1PEJATUIE 

saJM£ MILES 
:1'1C1€S 
!=W 
Cl.18tC FEl' P'ER SECCllJ 
~.m:r 

~ 
0£GllEES FNmlHIT 

................................................................................................................................ 
'**•••• 
• • 

1 IQ( BlA • 
• 

•••• • ••••••• 
9 KO QUTPIJT camoL VMUBl.ES 

IPRHT S PRlJIT CCNT'AOL 
IPf..QT o PUJI' aJfT1UlL 
OSCAl. a. IMJIO,;WH Pt.OT SCALE 
IPNOI 0 PUCJt CCll'UTa> H'ftlRCGWH 
tour n SAVE HYCRClGllAPM 11t nus lllIT 

tSAVL l FIRST aUJtHATE P\KMED Ill SAVED 
tSAVZ l.WO '-'ST OllDDCATE Pl.JIO£D al. SAIS 

TIMINT' 0.017 TI»€ OODVAL IN IGlRS 

l 
llUCJF'F SIJllNlY 

Ft.ill IN ClBit FEET PER S£tllC 
Ill£ IN HJJRS. Mn IN ~ MILES 

PEMt m£0F AVERAGE FtDW R:Jl *XDUt PElU<Jl BASIN *Xnut TIHE OF 
OPGATION STATION Fl.CM PEi\K NfE.A STJQ: MX STAGE 

• 6·i«U 24·1UJR 72·11Ut 

HVCROGRAPH AT ,_-, 
~-IA ill;\ L!Ll 12.00 9. 3. 3. 0.03 

RalT'EJ) TO 
• ROUTt az. 12.00 9. l . 3. 0.03 

~AT 

• Bl! 160. 12.00 18. 6 . 6. 0.07 

2 CCMJINED AT §] t:c.-16 CCMlIME 12.ao v. 9. 9. 0.10 

IW1"Ell TO 
• ltlllTE 240 • 12.00 27. 9. 9. 0.10 

~AT 

• BlC 36. 12.00 4. 1. 1. Q.01 

2 ctltBilE'O A"r §;l tC-IC. CCllSDIE 12.00 31. u. u. 0.12 

Aml'Ell TO .. ~ 270. 12.0Z 31 • ll. 11. 0.12 

~AT 
11.D 107. 12.00 12. 4. 4. 0.05 

• 

• 

• 



• K'ttlACGilAPH AT :-\ tt:.-1~ Bl£ ;lSJ .• l.Z.02 18. 6. Ii. 0.07 . . ._ 
l Ct»!Bt~u AT -"". 

-cc.-10 COl'!8tNE ~ 12.0Z 62. Zl. Zl.. o.z:i 

RIJISml TO 
ROUT't 514. 12.0S 62. 21. Zl. a.2J 

lNDRa;IAPH AT 
• BlF 158. 12.00 l8. 6. 6. 0.07 

2 CCHBIHEO AT ---. -cc- \i;: CIJ"l81NE ~ 12.02 79. ZS. 26. O.JO 
~J.T 

r§ tc-?A l!JA U.03 3. l. L. 0.01 

lMlR~ AT ~ 

~-36 a:m CJ 12.08 L a. a. o.ao 
l CIHIHED AT 

• CDMl!ll€ 46. U.Gl 3. l. l. 0.01 

RCUTED TO 
@ • ROUTE 12.10 l . l. l. 0.01 . 

HYCROGRAPM AT -. 
ec-~c -ax;: @) 12.30 3. l. 1.. O.Ol 

~ lt~Ai 

tc- ?,;,Q 830 13. 12.07 z. 1. l. 0.01 

• 3 COM!tNEil AT .. COltliflE 48. 12.10 1. 2. z. 0.03 

Ratmo TO 
ROUTE "'°· 12.ia 7. 2. 2. Q.03 

liYCROGiW'ff AT 
• BJE 32. 12.03 4. l. l. 0.01 

Z CCl'llltl€1l AT -i 
cc..-~ COMIIJE ~ 12.08 ll. 4. 4. O. IJ4. 

lf'tm(l;Wlff Ai lfil 12.0Z 1J(-Lf~ 14.A 6. %. 2. ll.02 

RCllTE> TO 
• mm: "6. lZ.!S 6. 2. z. 0.02 

HYCRCSWH AT 
• i&8 ZS. 1%.il I. 3. 3. 0.03 

2 CCltlilED AT 
(!] i:X-<iB CIHINE 12.17 14. 4. 4. a.as 

l 
~ ~ XDEMTIC *VE • llSIIGlt·a.NiE R:aJTllli 
c~ IS DIRECT mar '4Ii1IJJT BASE fl.Dill 

IJ(ttllPQUlED 1'Q 

OJllUT.ATICll Dn&VM.. 
ISTMl a... nor OT ~ TD£ TO 'tU.lJIE OT PDK. TDE 1U WlW£ 

POK PSIC 

CM1Ml CC:Sl omn (Ill (ICIHl CC:Sl amn cno 

• ~ !WE 1.00 8:2.37 720.00 l . .36 l.OQ 82.37 720.QQ l . .36 



l.~O U9.90 720.DQ J.36 l.00 239.30 720.QO J.J6 

1.00 469.,6 721.00 3.JS l.00 Zfi9.96 721.00 J.JS 

l.IJO 51.J. 76 nJ.00 J.D l.00 SU.76 72:1.00 3.33 

~ HANE: t.OO 25.39 726.00 3.az 1.00 25.39 726.00 l.02 

CCMTINUm Stll1MAAY C.AC·F'li • r~.Z069E..;Jl EXCESS""l.OOOO(+QQ !lJTFtl»oQ • .Z06JE:.eoQ1 a.5Ilf ~~.7Q09E·02 P£ltC3T EMClR• ·O.l 

l.00 46.39 T.ll.00 J.01 l.00 ~.J9 T.ll:. 00 3.0t 

l.00 "5.65 729.00 3.0l l.IJO 45.SS 729. ao l.01 • 
- OML 00 OF HEC·l -

• 




