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1.0 INTRODUCTION

Golden Queen Mining Company, LLC (GQM) operates an open pit gold and silver mine, referred to as the
Soledad Mountain Project (Project), in Kern County, California. The Project site is located approximately
five (5) miles south of Mojave, California, and two (2) miles west of State Highway 14. Access to the
Project site is from Silver Queen Road, which borders the northern portion of the property.

GQM is proposing a modification of their existing reclamation plan for mining operations on Soledad
Mountain. This modification is proposed to address the need for mining activities and facilities that
support GQM'’s existing operations. The proposed activities and facilities are extensions of mining
activities that are currently permitted by the Bureau of Land Management (BLM) and Kern County.

This report (Site Drainage Plan, Revision 5) presents the results of updated surface water calculations,
modeled after the hydrologic calculations that were previously prepared for the Project.

1.1 Background and Purpose

In 2007, Golder Associates (Golder) prepared an initial drainage report for the project. Since 2007, GQM
has revised the overall mine development plan and facilities layouts to incorporate a three-stage
construction of the Heap Leach Facility (HLF) and to address open pit backfilling requirements mandated
by the Surface Mining and Reclamation Act (SMARA). Revision 1 to the Site Drainage Plan was submitted
in January 2007 and included the design of a drainage channel between Silver Queen Road and the
northern limits of the Phase 1 heap leach pad and site facilities. Revision 2 of the Site Drainage Plan was
submitted in February 2011 and incorporated a Conditional Letter of Map Revision (CLOMR) that was
submitted to Kern County Engineering, Surveying, and Permit Services Department for approval. Kern
County could not form a Floodplain Maintenance District in reasonable time; therefore, GQM decided to
relocate certain facilities to avoid any intrusion into the 100-year floodplain. This necessitated Revision 3
of the Site Drainage Plan.

Revision 4 of the Site Drainage Plan, prepared in March 2012, analyzed three phases of the Soledad
Mountain Project open pit mining and heap leach facility operation: Pre-Mining, Phase 1 / Stage 1, and
Post Mining. In addition, the 2012 Drainage Report analyzed a mining scenario in which no material was
sold as aggregate and material that remained on site post-reclamation was reclaimed in accordance with
California Code of Regulations Title 14, Section 3704.1 (14 CCR 3704.1), referred to as the “What-If”
Scenario.
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This report, Revision 5 of the Site Drainage Plan, is necessitated by the proposed modification of the
existing Reclamation Plan, which does not take into account the 14 CCR 3704.1 backfill requirements for
the Project.

1.2 Summary of the Drainage Plan Update

The modification of the surge piles, revised pit backfilling, and aggregate sales planned as part of the
revised mine plan being considered by GQM have necessitated an update of the Site Drainage Plan. This
report, Revision 5 of the Site Drainage Plan, has been developed to meet the following design objectives:
1. Set site drainage criteria as follows:
A. Zero discharge of runoff from mine process areas (heap leach facilities [HLF] and Merrill-
Crowe Plant) resulting from precipitation events up to the 100-year design storm event.
B. Control of runoff from disturbed, active, non-reclaimed, and reclaimed mining areas
through sediment ponds designed for containment of runoff from the 10-year, 24-hour
storm event and safe passage of flows through the facilities of the 100-year peak runoff.
C. Diversion of runoff from undisturbed areas into adjacent drainages using diversion
ditches and Best Management Practices (BMP) to control erosion and scouring of
receiving drainages.
2. Segregation of runoff from disturbed areas such as access roads, parking areas, and undisturbed
areas to the extent practical.
3. Temporary diversion ditches and channels, as well as erosion BMPs, will be designed for the 20-
year peak runoff.
4. Routing of runoff either into the open pits or to sediment ponds on site such that, to the extent
feasible, runoff from the Project area is diverted from areas outside the limits of disturbance.
Note that, in few instances on the southern portion of the Project, it is not feasible to capture or
divert runoff from the site due to property boundaries and topographic limitations.

2.0 PROJECT DESCRIPTION

Conventional, open pit mining methods employed at the site include crushing and screening ore, adding
cement, conveying the crushed ore to the heap leach pads, and applying a sodium cyanide (NaCN) solution
that will percolate through the ore on the heap to leach precious metals. All NaCN solutions will be
contained on site. From the heap leach pad, solution flows to the Merrill-Crowe plant where gold and
silver are extracted from the pregnant solution.

In addition to precious metal recovery, waste rock and aggregate (referred to as surge piles) is stockpiled
for the production and sale as construction materials and aggregate, and backfilled in mined out phases
of the open pit.

Construction activities related to preparation of the mining and processing structures were initiated at
the site in July 2013 and completed in early 2016. Once construction activities concluded, industrial
activities commenced. Currently, the Project is operating at full capacity and includes access and haul
roads, a workshop-warehouse, crushing-screening plant, Merrill-Crowe plant and assay laboratory, heap
leach pad (Phase 1) and associated solution management facilities (referred to as the HLF), mining pits,
aggregate processing operations, waste rock surge piles, and associated solution management facilities.

Figure 2 presents the existing drainage basin delineation based on the current topography. Figure 2 also
identifies the required surface water and erosion control measures that must be implemented as a result
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of this study. Figure 3 presents the anticipated drainage basin delineation and the surface water, erosion,
and control plan at the end of mining operations. Figure 4 presents the proposed post-mining (reclaimed)
configuration after the completion of reclamation activities. This configuration assumes that all
revegetation requirements in the reclamation plan have been satisfied. The access roads and sediment
ponds as shown in Figure 4 would remain to provide surface water and erosion controls for the post-
mining condition.

3.0 SITE CONDITIONS

The Project is located in the historical Mojave Mining District. Historically, Soledad Mountain rose to an
elevation of 4,150 feet above mean sea level (amsl). The topography varies from steep (upwards of 70%
slopes), rugged hillsides in the middle to upper elevations to a gently sloping desert floor around the toe
of Soledad Mountain. According to previous drainage reports, mining has occurred onsite since 1894.

Soledad Mountain is located in an extremely arid area of California. Evaporative losses of surface flow
under these dry conditions are typically so significant that stream flow in this region rarely occurs at
elevations less than 3,500 feet amsl. Precipitation that reaches the desert floor is usually subjected
immediately to high losses from evaporation and transpiration. Nevertheless, runoff occasionally
originates on or crosses the desert floor and sometimes reaches the dry lake beds or playas following high
intensity rainfall events. Nearly all of the water that reaches the playas is eventually lost to evaporation
as these features are not sources of aquifer recharge (Arcadis, 2015).

There are no springs, seeps, or intermittent streams in the Project area. The closest intermittent stream
is located approximately three (3) miles to the west (Golder, 2012).

3.1 Rainfall

The Project is located in an arid region typical of the western Mojave Desert. Typical patterns of
precipitation are winter rains and summer thunderstorms, which tend to be of short duration and high
intensity. The area receives an average annual precipitation of approximately 6.3 inches. The maximum
100-year, 24-hour storm precipitation is 4.39 inches. The area has an evaporation loss potential of
approximately 80 inches per year.

Runoff on the northern and western sides of Soledad Mountain is via a series of gullies or channels, which
direct surface flows to the northwest, north, and northeast and eventually to the east to the Gloster and
Chaffe Hydrologic Areas of the Antelope Hydrologic Unit. Ephemeral drainages direct flow off Soledad
Mountain in all directions (Golder, 2012). Runoff on the southern side of Soledad Mountain will flow via
natural, typically shallow channels which direct surface flows to the south and east to the Lancaster
Hydrologic Area of the Antelope Hydrologic Unit.

3.2  Existing 100-Year Floodplain

The floodplain is described herein only to ensure that its existence is recognized. None of the Project
facilities (existing or proposed) encroach into the 100-year floodplain as currently mapped on FEMA FIRM
Panel 06029C3675E (revised October 26, 2008) and as presented in Appendix 2.

Hydrologic calculations for the contributing onsite and offsite basins were analyzed in the Soledad
Mountain Hydrology Study prepared by Rivertech, Inc. (Rivertech, 2009). The proposed changes to the
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project analyzed in this report are not expected to substantially alter the findings presented in the
Rivertech report.

3.3 Soil Types and Runoff Curve Numbers

Pre-mining soil types for the site were taken from a custom soil resource report for the Project site and
surrounding areas based on the United States Department of Agriculture (USDA) National Resources
Conservation Service (NRCS) web soil survey (NRCS, 2006) and TR-55 tables (NRCS, 1986). Table 1 presents
the hydrologic soil groups (HSG) for the Project site and surrounding areas and their respective Soil
Conservation Service (SCS) curve numbers (CN). Ground cover is minimal with desert grasses and shrubs.

Table 1: Soil Types and Runoff Curve Numbers

Area Description Soil Type Description for CN | CN
Ari Iy | 2 % sl
I’I‘ZO gravelly loamy sand (2 to 9% slopes) Desert Shrub, poor
Cajon loamy sand (0 to 5% slopes) condition. HSG A 63
Cajon gravelly loamy sand (0 to 9% slopes) ’
1 ()
Undisturbed Desert GarIock‘Ioamy sand (2 to 9% slopes) Desert Shrub, poor
Shrub Porterville cobbly clay (5 to 9% slopes) o 85
. . condition, HSG C
Rosamond clay loam (saline-alkali)
Torriorthents-Rock outcrop complex (very steep) | Desert Shrub, poor
: . 88
Dumps, mine condition, HSG D
Mined Benches, Pit
ined Benches, FILs, Mined or compacted areas Gravel, HSG B 85
and Haul Roads
Waste Rock Porous Rock
Wast k 77
Overburden, Tops asteroc Material, HSG A
Waste Rock Porous Rock
Wast k 70
Overburden, Outslopes asteroc Material, HSG A
Reclaimed Areas Revegetated mined areas Gravel, HSG A 65

4.0 PRE-MINING, END OF EXCAVATION, AND POST-MINING HYDROLOGY

The Site Drainage Plans have been developed as a guide for management of site drainage, sediment, and
erosion controls during operations and for the post-mining conditions. The pre-mining site conditions are
based on historic topography provided by GQM. The Existing (2019), End of Mining, and Post-Mining
(Reclamation) site conditions are based on the site facilities and anticipated conditions developed by GQM
for the heap leach pads, mining areas, waste rock surge piles, and access roads.

The contributing watersheds for the diversion ditches in the plant area and heap leach pad areas will be
changing frequently over the life of the mine. This is due to the phased development of the heap leach
pads and open pits. The Site Drainage Plans have been developed based upon an analysis of a number of
watershed subbasins during the pre-mining, existing conditions, end of mining, and post-mining periods.
To account for the changing watershed configuration on site during operations, design criteria are
provided to evaluate intermediate runoff control and diversion requirements on an ongoing basis as
conditions change throughout the life of mine. The sediment ponds have been sized based on the larger
of four possible pond sizes required by either: existing conditions (Figure 2), end of mining (Figure 3), post-
mining configuration (Figure 4), or as previously prescribed in the Golder Drainage Plans.
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The pre-mining site model was divided into ten (10) drainage basins as shown in Figure 1. The existing site
configuration was divided into eleven (11) drainage basins as shown on Figure 2. The end of mine / final
reclamation site configuration was divided into ten (10) drainage basins as shown on Figures 3 and 4. The
facilities and mining layouts developed by GQM were used to delineate the basins expected to contribute
runoff from the Project area. Peak runoff resulting from the 20-year and 100-year storm events are shown
for each of the drainage basins.

The existing, end of mining, and post-mining basins were delineated assuming diversion channels are
constructed around the Phase 1 heap leach pad as planned. Additional diversion ditches are required on
the east, southwest, and western side of the property to direct runoff flows from mining areas (i.e.,
backfilled pits and the rock storage and aggregate processing area) to sediment ponds around the Project
site. Diversion ditches in the post-mining configuration are required on the north, east, and western side
of the property to direct flows from the reclaimed areas to sediment ponds.

Runoff CN values were assigned to each basin based on a soil survey of the site (NRCS, 2006) and TR-55
tables (NRCS, 1986). NOAA Atlas 14 Precipitation-Frequency estimates were used to determine the
precipitation for the 100-year, 1-hour point rainfall and the 20-year, 1-hour point rainfall which were used
to determine the Intensity-Duration Curves used in the Rational Method (see Reference B in Appendix 1).
For each basin, the longest flow path was identified and the time of concentration (Tc) was calculated (see
Table B in Appendix 1). The times of concentration, basin areas, and composite CN values were used with
the Kern County Rational Method to determine the pre- and post-mining peak runoff.

4.1 Criteria for Rational Method Hydrology

The pre-mining, existing, end of mining, and post-mining (reclamation) runoff rates were calculated using
the Kern County Rational Method procedure; calculations are included in Appendix 1. The following
criteria were selected for the Kern County Rational Method for the site:
- Precipitation for the storm events was obtained from NOAA Atlas 14 (NOAA, 2006);
- 100-year, 1-hour point rainfall of 0.958 inches along with a slope of 0.55 on a log-log graph was
used to determine Intensity-Duration Curve used in the Rational Method for 100-year peak runoff;
- 20-year, 1-hour point rainfall of 0.672 inches along with a slope of 0.55 on a log-log graph was
used to determine Intensity-Duration Curve used in the Rational Method for erosion control
facilities;
- 10-year, 24-hour point rainfall of 2.64 inches was used for sediment pond volume calculations
based on basin yield per Kern County procedure;
- Runoff CN values were selected based on Table 1 descriptions and soil types;
- Sheet flow occurs for a maximum of 100 feet;
- The time of concentration (Tc) calculations are separated by lengths of similar slope and assumed
channel geometries; and
- The assumed roughness coefficients for Tc calculations are detailed in Appendix 1.

4.2 Peak Flow Estimates

Basins were delineated based on existing and anticipated topographic conditions, and runoff CN values
were assigned to the various land uses and vegetative covers as presented in Appendix 1. Times of
concentration were calculated using TR-55 methodology. Peak flows for all basins were estimated using
the Kern County Rational Method using the basin areas, CN values, and times of concentration; the
resulting values are shown on Table 2 below and in Appendix 1.
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Table 2: Peak Flow Summary
Pre- Pre-Mining | Pre-Mining Final Final Final
Basin Mining | Composite Peak Peak Reclamation | Composite | Reclamation | Reclamation
ID | Basin Area CN Runoff Qz | Runoff Basin Area CN Peak Runoff | Peak Runoff
(acres) (cfs) Quoo (cfs) (acres) Qa0 (cfs) Quoo (cfs)
w1 237.4 78 238.0 390.9 128.1 66 70.0 135.7
NW14 48.0 77 67.3 106.4 179.1 81 239.5 365.9
NW2 202.1 76 196.1 326.9 110.9 75 100.2 168.0
N1 221.3 73 207.6 350.8 183.8 66 107.9 204.9
N2 62.8 79 63.6 103.2 129.0 69 142.2 233.4
El 286.4 85 347.1 542.8 186.0 73 209.1 335.4
E2 319.4 81 3433 553.2 165.8 76 276.2 428.6
SW1 421.6 81 275.6 473.2 340.3 75 380.0 623.0
S1 195.9 82 271.2 420.0 215.6 80 293.5 461.9
SE1 156.1 84 222.9 344.2 150.0 82 210.2 326.8
A Note that in the final site configuration, Basin NW1 is a pit that will collect storm water and does not discharge.

5.0 SITE-WIDE STORM WATER CONTROLS

This section presents a discussion of the design of storm water runoff and erosion controls across the site.
The various planned diversion and retention structures required to meet the design objectives are
described in the following subsections.

In general, the methodology employed in this report for surface water calculations have been modeled
after the hydrologic calculations that were previously prepared for the Project.

The conceptual channel and sediment pond designs included herein shall be verified prior to and during
operations as the contributing watersheds change. The designs will be completed in general accordance
with the design criteria and typical details provided in this Site Drainage Plan. Through experience in
development and implementation of BMPs, it is recommended that actual locations and details for BMP
installations be determined at the time of construction rather than presented in detail in proposed design
drawings. Therefore, only typical details and approximate locations are presented in the figures.

5.1 Runoff and Erosion Controls

The main storm water channels will be designed to safely pass the estimated 100-year peak flow with
erosion control BMPs designed for the 20-year, 1-hour intensity storm event per SMARA regulations. Peak
flow for diversion channels (ditches) will be estimated using the 20-year, 1-hour intensity storm event and
the rational method per the Kern County Hydrology Manual; channel flow depths and velocities were
evaluated with the Manning's equation. A 6-inch freeboard is required for all channels in accordance with
Kern County Development Standards.

California Title 27 regulations require that storm water channels around the Class B and Class C mine
waste facilities (i.e., the heap leach pad, overflow pond, and waste rock surge piles) be designed for the
10-year, 24-hour peak flow. The general locations of the channels are shown in Figure 2 for the existing
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configuration and Figures 3 and 4 for the end of mining and post-mining (reclaimed) conditions. Typical
sediment pond details and a typical channel section are shown on Figure 2.

The natural drainage channel located between the Phase 1 heap leach pad and Silver Queen Road will
remain unchanged to receive flows from the south and the west. Smaller and temporary drainage ditches
and maintenance activities will be constructed as part of ongoing mine operations.

Erosion control will primarily be provided by placing riprap in key areas. Large quantities of waste rock
suitable for riprap are available on site. Sediment will be managed through BMP alternatives such as
placing rock check dams in the collection channels at select locations.

The top surfaces of the waste rock surge piles, outside the open pits, will be graded to promote runoff
into the backfilled open pits where possible, discouraging runoff down the dump faces. Runoff directed
into the backfilled open pits will seep into the surge piles; therefore, water accumulation is not expected.
Furthermore, the majority of the precipitation falling directly on the surge piles will seep into the waste
rock and/or will evaporate before runoff occurs (Golden Queen, 2007).

5.2 Sediment Pond Design

Sediment ponds design capacity is based on the 10-year, 24-hour design storm runoff volumes as shown
on Figure 2, 3 and 4. Ponds are required in Basins NW2, N2, E1, E2, and SW1. The runoff volume to be
detained in sediment ponds for Subbasin W1 will be diverted to Pond SW1, which will have capacity to
detain the 10-year, 24-hour runoff from both basins. In the post-mining scenario, the sediment ponds
from the end of mining will remain in place and the existing HLF overflow pond will be reclaimed for use
in storm water management. The pond locations and estimated required capacities are summarized in
Table 3.

Note that, as identified on Figure 2, a temporary sediment basin is required to be installed in Basin L1
prior to the completion of construction of the Phase 1 Heap Leach Pad. Although the are no specific sizing
requirements for the sediment basin (the 10-year, 24-hour storm is not expected to produce substantial
runoff from Basin L1), the sediment basin is necessary to prevent sediment from being carried offsite.
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Table 3: Sediment Pond Summary

Pond . R?q'wred Site Condition Governing
Identifier Location Minimum Design Criteria
Volume (ac-ft)
NW?2 Adjacent to the northwest 11.9 Phase 1 and Post-Mining (from
corner of the Phase 1 HLF, east Drainage Report Revision 4
of Silver Queen Road [Golder 2012])"
N2 Northeast corner of the site 12.4 Phase 1 (from Drainage Report
(currently existing) Revision 4 [Golder 2012])A
E1l East side of the site, east of the 13.1 End of Mining
maintenance warehouse and
north of the East Surge Pile
E2 Easternmost side of the site, 19.7 Existing Conditions
east of the East Surge Pile
SW1 Southwest corner of the 40.5 Existing Conditions (contains
property, east of Silver Queen runoff from Basin W1 and
Road, southwest of the West SW1)
Surge Pile
HLF® Northeast corner of site, near 85.3 Final Reclamation
existing processing facilities
A'In instances where the storm water ponds prescribed in the Drainage Report Revision 4 (Golder, 2012) had a
greater capacity than the calculated minimum capacity in this report, the larger pond volume has been selected.
As-built capacities and conditions of the ponds prescribed in the Golder report have not been verified as a part
of this study. The minimum required pond capacity calculated in this iteration of the Drainage Plan for Pond
NW?2 is 8.7 acre-feet and for Pond N2 is 8.9 acre-feet.
B It is assumed that the existing HLF overflow pond (85.3 ac-ft) will be reclaimed and remain in place post-metallic
mining and can be used to capture storm water runoff.

Generally, runoff from disturbed areas will be diverted directly into the sediment ponds. As mining
operations progress, temporary sediment ponds may be required. Requirements and locations for such
ponds will be determined as part of the ongoing mine design and operation.

Final configuration of the sediment ponds may incorporate a combination of excavation and fill in order
to meet the required capacity. Ponds will be constructed with an emergency spillway sized to pass the
peak flow of the 100-year storm in the event of a major storm occurring while ponds are full or the outlet
pipe does not function as designed. The embankment design will have a configuration of 2H:1V upstream
and downstream slopes with a 15-foot wide access road along the crest. The embankments will also be
engineered and designed to current applicable standards and sized to avoid classification as jurisdictional
dams under the California Department of Water Resources Division of Safety of Dams’ statutes.

Storm water flow from large storms or successive storms that exceed the required design capacity will be
routed through the sediment ponds via an emergency spillway protected with riprap. Five (5) sediment
ponds identified in Table 3 (NW2, N2, E1, E2, and SW1) will remain active through the life of the mine.
Pond HLF refers to the existing HLF overflow pond (85.3 ac-ft); it is assumed that the overflow pond will
be reclaimed and remain in place post-metallic mining and can be used to capture storm water runoff
from reclaimed areas.
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5.3 Processing and Support Facilities

The layout and drainage associated with the workshop-warehouse, Merrill-Crowe plant, crushing-
screening plan, and laboratory are shown in Figure 2, the Existing Condition Drainage Plan. Runoff from
areas around facilities such as the workshop-warehouse, Merrill-Crowe plant, crushing-screening plant,
and assay laboratory will be collected within each facility boundary and then routed via surface water
channels to sediment ponds. Further, runoff from areas upgradient of the Phase 1 heap leach pad will be
collected in ditches and routed both east and west along the southern side of the overland conveyor route
and thus around the perimeter of the pad.

5.4 Heap Leach Facility(ies)

The HLF consists of the Phase 1 heap leach pad, lined solution conveyance channel, pump box and
overflow pond. The HLF has been designed as a zero-discharge facility. According to the WDR, the
overflow ponds were designed to contain up to eight (8) hours of draindown volume and 1,000-year, 24-
hour storm event runoff emanating from the entire lined area (approximately 27.8 million gallons or 85.3
acre-feet) allowing adequate capacity to account for operational upsets and extraordinary rainfall events.

For the purpose of this report, the HLF is considered to be a self-contained basin and no additional
analyses were performed.

5.5 Surge Pile Management

The approach that GQM has adopted for waste rock and aggregate management allows for sequential
backfilling of mined-out areas of the open pits. Backfill in the mined-out areas of the open pit will typically
consist of end-dumped and therefore loose, coarse waste rock. The crests of the backfilled waste rock will
be reworked with a dozer to minimize straight lines so they blend with the natural topography. The backfill
and waste rock surge piles will be recontoured to an overall slope of 2H:1V. The contouring is designed to
provide stable surfaces and to control and minimize erosion. This approach, referred to as micro-
contouring, creates microbasins and results in features that trap moisture and seeds. The prepared areas
will provide a suitable roughness for desert flora and will be seeded with either a commercial seed mix or
seeds collected and stored on site.

Processing and sale of aggregate will continue on site for at least 40 years after the termination of metallic
mining.

5.6 Reclaimed Condition

As shown in the end of mining drainage plan (Figure 3), excess aggregate materials from the waste rock
surge piles that are not processed and sold as aggregate prior to the termination of the mining permit will
have side slopes reduced to 2:1 (H:V). In the post-mining (final reclamation) phase (Figure 4), revegetation
will provide longer-term soil stability, reduce visual contrasts, and provide wildlife habitat. Steep slopes
and benches in the open pits that are not covered by backfilled waste rock will not be revegetated.

In some areas, specifically on the southwestern portion of the site, it may not be possible to capture all
storm water runoff in sediment ponds prior to discharging from the site. In these instances, sediment and
erosion control BMPs will be constructed along the perimeter of the waste rock placement slopes to
mitigate the migration of sediment offsite, as identified on the detail on Figure 3.
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6.0 SUMMARY OF IMPACTS

The modification of the surge piles and revised pit backfilling and aggregate sales planned as part of the
revised mine plan being considered by GQM, as described in this report, are not expected to cause any
adverse flooding effects on the surrounding properties. Storm water channels will be designed to safely
pass the estimated 100-year peak flow, sediment ponds will be designed to retain 10-year, 24-hour runoff
volumes, and temporary diversion ditches and channels capacity, as well as erosion BMPs, will be designed
for the 20-year peak runoff in accordance with SMARA and Kern County development requirements.

Additionally, as identified below, implementation of the Project is in conformance with SMARA
performance standards.

6.1 Potential Impacts to Surrounding Water Bodies

No direct encroachment into the existing floodplain is planned during the mining project. Local drainage
within the mining operation will be collected in the sediment ponds. Erosion control methods
implemented at the site must be designed to handle runoff from not less than the 20-year, 1-hour storm.
As mining operations progress, temporary sediment ponds may be required. Requirements and locations
for such ponds will be determined as part of the ongoing mine design and operation.

SMARA regulations require surface mining and reclamation activities to be conducted in such a way to
protect both on-site and downstream beneficial uses of water. In addition, erosion and sedimentation
control is necessary during all phases of construction, operation, reclamation, and final closure of the
mine. As described previously, sediment ponds, micro-contouring, temporary sediment control BMPs, and
revegetation are expected to minimize erosion and sedimentation caused by mining operations. It is
important to note that storm water runoff from the Project area is not expected to degrade on-site or
downstream beneficial uses of water; in addition to the structural control measures presented in this
report, previous studies of the project have concluded that:

- Results of the geochemical characterization program...indicate that the potential of the ore to
generate ARD [Acid Rock Drainage] or ML [Metal Leaching] is low to non-existent (Golden Queen,
2007).

- The Site is not hydrologically connected to the waters of the U.S., as there are no waters of the
U.S. in the vicinity of Soledad Mountain. Storm water runoff emanating from the Site may migrate
vertically towards the water table. However, groundwater is relatively deep (250 to 300 feet bgs),
and the lithology under the Site consists of low permeability, fine-grained soil. As a result, the
probability of storm water at the Site to adversely impact groundwater quality is low (Arcadis,
2015).

- Occasionally, runoff may originate on or cross the desert floor to reach the dry lake beds or playas
following high intensity rainfall events. The nearest dry lake beds to the Site; Rosamond Lake,
Buckhorn Lake, and Rogers Lake; are located more than 10 miles from the Site. In addition, per 40
CFR Part 230.3, ephemeral features, such as dry lake beds, are not classified as waters of the U.S.
(Arcadis, 2015).

The project, as described herein, is not expected to have any significant impacts to downstream areas.
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Appendix 1

Soledad Mountain Hydrology Calculations
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374 Poli Street, Suite 200 » Ventura, California 93001

HYDROLOGY CALCULATIONS
SOLEDAD MOUNTAIN PROJECT

In support of Revision 5 of the Site Drainage Plan, an evaluation of peak flow rates generated by the 20-
year and 100-year precipitation events at the Soledad mountain mining site for pre-mining, existing (end
of 2019), end of mining, and post-mining (reclaimed) conditions has been prepared. The methodology,
data sources, assumptions, conclusions, and calculations are presented herein.

To comply with the Surface Mining and Reclamation Act (SMARA) regulations, diversion ditches
constructed for mining operations are designed to convey the 20-year, 1-hour storm event. Since the
ditches and ponds must also pass the 100-year flows, the 100-year flows are also estimated and presented
in these calculations. For volume calculations, the 10-year, 24-hour precipitation is used to estimate runoff
volumes during mining operations to be used for sediment pond volumes as required in California Title 27
regulations. Sediment ponds will also be required to remain post mine closure. Riser pipe outlets should
be designed to release sediment pond volume over 24-72 hours and emergency overflow weirs in
embankments to release 100-year flows. Note that this level of design is beyond the scope of this report
and calculations and specifications for riper pipe outlets and overflow weirs are not included.

1.0 METHODOLOGY

Using the pre-mining topographic survey data and proposed mine plan topographic design contours,
drainage subbasins were delineated for the pre-mining, existing (end of 2019), and end of mining / post-
mining (reclaimed) conditions. Refer to Figures 1, 2, 3, and 4 of the Site Drainage Plan for subbasin
delineation of the three conditions. NOAA Atlas 14 Precipitation Frequency Estimates were used to
provide precipitation values for the 20-year, 1-hour; the 100-year, 1-hour; and the 10-year, 24-hour storm
events (see Attachment C). Peak flow rates for the 20-year and 100-year storms were calculated using the
Rational Method as set forth in the Kern County Hydrology Manual (Hromadka). Rational Method peak
flow rates are used in the Site Drainage Plan as an initial estimate of ditch and channel sizing for the overall
layout and comparison of all development conditions.

Sediment ponds are sized to contain storm runoff up to the 10-year, 24-hour storm volume, with larger
storms passing over an emergency weir in the pond embankment. Runoff volume estimation for the 10-
year, 24-hour storm uses the catchment yield fraction, Y, as set forth in the Kern County Hydrology Manual
for disturbed basins during mining operations as well as areas active in the post-mining phase.
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2.0 DATA & ASSUMPTIONS

The following data sources and assumptions were used in the hydrologic and hydraulic calculations in this
report:

- NRCS soil survey maps were used to aid in curve number selection;

- Unless otherwise indicated, subbasins are assumed to contain 2% impervious area;

- Precipitation depths for the various storms were obtained from NOAA Atlas 14; full tables are
presented in Attachment C (NOAA, 2004). The NOAA Point Precipitation Frequency Estimates do
not include a 20-year recurrence interval, so data for the 25-year recurrence interval was
conservatively used;

- Time of concentration is calculated using TR-55 methodology for 100-year flow calculation.

- The calculated time of concentration for the 20-year flow calculation was increased by a factor of
1.09 for flow segments 3-5, per the Kern County Hydrology Manual;

- All direct precipitation on the active heap leach facility is fully contained within the lined facility;
and

- Mining pit areas are assumed to act as retention ponds with no contribution to runoff.

3.0 CALCULATIONS

Basins were delineated and area-weighted composite curve numbers were calculated based on different
cover and soil types, as presented in Table A. Times of concentration for all basins were calculated using
TR-55 methodology and are presented in Table B. The 20-year and 100-year peak flow rates were
calculated using the Rational Method in accordance with the Kern County Hydrology Manual. Rational
Method calculations are presented in Table C.

Basin information and calculations for the 10-year, 24-hour runoff volumes using the Kern County runoff
volume estimation are presented in Table D. The 10-year, 24-hour runoff volumes were used to determine
sediment pond volumes for the existing and post-mining condition. Runoff volume to be detained in
sediment ponds for Subbasin W1 will be diverted to Pond SW1, which will have capacity to detain the 10-
year, 24-hour runoff from both basins.

4.0 CONCLUSIONS / RESULTS

A summary of the estimated peak flows calculated with the Rational Method in accordance with the Kern
County Hydrology Manual for the pre-mining, existing, and post-mining conditions are presented in Table
C. Required sediment basin volumes for the 10-year, 24-hour storm event are presented in Table D. The
sediment ponds have been sized based on the larger of four possible pond sizes required by either:
existing conditions (Figure 2), end of mining (Figure 3), post-mining configuration (Figure 4), or as
previously prescribed in the Golder Drainage Plans.

These calculations are summarized below.
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Golden Queen Mining Company, LLC

Drainage Plan Update

Soledad Mountain Mine October 2019
20-year 100-year 10-year,
Developed . Area Composite Rational Rational 24-hour
Condition Basin ID (acres) N Method Method Runoff
Peak Flow | Peak Flow Volume
(cfs) (cfs) (ac-ft)
Pre-Mining w1 237.4 78 238.0 390.9 --
Pre-Mining NW1 48.0 77 67.3 106.4 --
Pre-Mining NW?2 202.1 76 196.1 326.9 --
Pre-Mining N1 221.3 73 207.6 350.8 --
Pre-Mining N2 62.8 79 63.6 103.2 --
Pre-Mining El 286.4 85 347.1 542.8 --
Pre-Mining E2 319.4 81 343.3 553.2 --
Pre-Mining SW1 421.6 81 275.6 473.2 --
Pre-Mining S1 195.9 82 271.2 420.0 --
Pre-Mining SE1 156.1 84 2229 344.2 --
Existing (2019) w1 220.0 73 189.6 325.8 10.9
Existing (2019) NwW1 42.5 85 133.7 195.3 4.6
Existing (2019) NW2 146.3 84 199.1 315.1 4.9
Existing (2019) L1 57.6 85 85.8 130.9 0.0
Existing (2019) N1 117.8 77 192.3 296.3 5.9
Existing (2019) N2 174.6 84 204.5 315.4 8.9
Existing (2019) El 91.8 83 137.8 213.2 4.8
Existing (2019) E2 270.4 79 333.6 541.6 19.7
Existing (2019) Swi 295.6 82 399.9 637.2 29.5
Existing (2019) S1 224.7 82 405.6 628.9 21.6
Existing (2019) SE1 150.0 82 301.1 467.6 15.2
End of Mining w1 128.1 74 112.0 193.4 7.5
End of Mining NW1 179.1 83 435.7 642.9 3.0
End of Mining NW?2 110.9 78 123.4 201.0 8.7
End of Mining N1 183.8 73 166.3 285.8 8.7
End of Mining N2 129.0 76 181.6 285.7 6.9
End of Mining El 186.0 78 222.3 348.6 13.1
End of Mining E2 165.8 79 424.1 647.6 13.9
End of Mining Swi 340.3 79 512.4 818.2 28.2
End of Mining S1 215.6 81 297.4 465.7 20.5
End of Mining SE1 150.0 83 212.8 329.5 15.5
Final Reclamation w1 128.1 66 70.0 135.7 4.5
Final Reclamation NwW1 179.1 81 239.5 365.9 1.5
Final Reclamation NW2 110.9 75 100.2 168.0 7.5
Final Reclamation N1 183.8 66 107.9 204.9 5.2
Final Reclamation N2 129.0 69 142.2 2334 5.0
Final Reclamation E1l 186.0 73 209.1 3354 10.3
Final Reclamation E2 165.8 76 276.2 428.6 12.6
Final Reclamation SW1 340.3 75 380.0 623.0 20.7
Final Reclamation S1 215.6 80 2935 461.9 20.1
Final Reclamation SE1 150.0 82 210.2 326.8 15.4
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Golden Queen Mining Company, LLC Drainage Plan Update
Soledad Mountain Mine October 2019

5.0  LIST OF TABLES & ATTACHMENTS

-  Table A Subbasin Summary Table

- TableB Basin Time of Concentration Calculations

- TableC Rational Method Calculations

- TableD Sediment Pond Sizing

- Attachment A Time of Concentration and Manning's Flow Coefficients
- Attachment B Intensity-Duration-Frequency Curve

- Attachment C NOAA Atlas 14 Precipitation Tables
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Golden Queen Mining Company, LLC Drainage Plan Update
Soledad Mountain Mine TABLE A: September 2019
SUBBASIN SUMMARY

Company Golden Queen
Location Soledad Mountain
Project ID G001.19.06
Design Storm 100 -Year Reccurance Interval
100-Year
Storm Duration 2-Year Depth Depth Storm
(hours) (inches) (inches) Distribution
24 1.5 439 1}
CN=63 CN=77 CN =85 CN =288 CN =65 CN =85 CN=77 CN =70
Undisturbed | Undisturbed | Undisturbed Mined
Subbasin Subbasin | Desert Shrub | Desert Shrub | Desert Shrub | Undisturbed | Reclaimed |Benches, Pits,| Rock Dump | Rock Dump | Composite | Estimated Soil |Unit Runoff, Runoff Runoff
Area Area HSG A HSG B HSG C Desert Shrub Areas and Roads Tops Outslopes SCS Curve Capacity, S Q Volume Volume
Subbasin ID (acres) (sq mile) (acres) (acres) (acres) HSG D (acres) (acres) (acres) (acres) (acres) Number, CN (in) (in) (ac-ft) (fts)
w1 237.35 0.3709 89.62 7.15 140.59 78 2.82 2.20 43.56 1,897,480
NW1 47.97 0.0749 20.67 27.29 77 2.99 2.12 8.48 369,418
NW?2 202.05 0.3157 97.41 7.31 97.33 76 3.16 2.04 34.39 1,497,965
@ N1 221.30 0.3458 135.96 7.45 77.90 73 3.70 1.81 33.44 1,456,546
£ N2 62.76 0.0981 19.80 21.32 21.64 79 2.66 2.28 11.95 520,427
% El 286.39 0.4475 19.13 155.07 112.19 85 1.76 2.81 67.04 2,920,368
a (k2 319.37 0.4990 91.34 30.50 197.54 81 2.35 2.45 65.29 2,844,071
SW1 421.64 0.6588 108.60 29.13 283.91 81 2.35 2.45 86.20 3,754,740
S1 195.94 0.3062 46.02 0.42 149.50 82 2.20 2.54 41.47 1,806,523
SE1 156.08 0.2439 27.83 128.26 84 1.90 2.72 35.35 1,539,846
w1 219.97 0.3437 89.28 5.57 38.87 23.95 22.58 39.73 73 3.70 1.81 33.24 1,447,779
NW1 42.52 0.0664 34.17 0.25 0.12 7.98 85 1.76 2.81 9.95 433,550
NW2 146.29 0.2286 4.61 2.95 31.45 95.63 2.20 9.45 84 1.90 2.72 33.13 1,443,213
?5 L1 57.64 0.0901 0.28 57.36 85 1.76 2.81 13.49 587,781
< N1 117.79 0.1840 2.55 0.06 22.12 69.24 23.82 77 2.99 2.12 20.82 907,129
E N2 174.59 0.2728 3.79 12.99 53.67 89.10 15.05 84 1.90 2.72 39.54 1,722,418
% |E1 91.81 0.1435 14.05 21.25 42.50 0.40 13.62 83 2.05 2.63 20.11 875,857
I [e2 270.36 0.4224 45.52 143.56 24.41 24.18 32.69 79 2.66 2.28 51.47 2,241,980
SW1 295.64 0.4619 48.38 5.75 207.80 0.38 11.24 22.10 82 2.20 2.54 62.57 2,725,706
S1 224.72 0.3511 45.95 0.46 156.21 441 5.98 11.72 82 2.20 2.54 47.56 2,071,865
SE1 149.99 0.2344 30.92 113.99 0.00 5.07 82 2.20 2.54 31.75 1,382,823
w1 128.10 0.2002 11.33 8.23 0.22 55.70 52.62 74 3.51 1.89 20.16 877,965
NW1 179.08 0.2798 3.43 139.03 36.54 0.08 83 2.05 2.63 39.22 1,708,403
- NW2 110.89 0.1733 5.30 2.95 42.71 1.84 14.54 43.54 78 2.82 2.20 20.35 886,500
g N1 183.79 0.2872 1.74 16.30 56.29 109.47 73 3.70 1.81 27.77 1,209,662
S (N2 129.01 0.2016 3.71 10.97 6.07 17.15 35.97 55.14 76 3.16 2.04 21.96 956,436
S |E1 186.00 0.2906 0.45 13.98 42.71 12.64 45.96 70.26 78 2.82 2.20 34.14 1,486,967
E E2 165.78 0.2590 20.92 82.02 15.06 47.78 79 2.66 2.28 31.56 1,374,715
SW1 340.29 0.5317 23.52 7.82 147.26 0.42 50.02 111.26 79 2.66 2.28 64.78 2,821,849
S1 215.63 0.3369 45.95 0.46 145.46 0.11 5.40 18.26 81 2.35 2.45 44.08 1,920,248
SE1 149.99 0.2344 30.92 116.74 2.33 83 2.05 2.63 32.85 1,430,824
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Golden Queen Mining Company, LLC Drainage Plan Update
Soledad Mountain Mine TABLE A: September 2019
SUBBASIN SUMMARY

Company Golden Queen
Location Soledad Mountain
Project ID G001.19.06
Design Storm 100 -Year Reccurance Interval
100-Year
Storm Duration 2-Year Depth Depth Storm
(hours) (inches) (inches) Distribution
24 1.5 439 1}
CN=63 CN=77 CN =85 CN =288 CN =65 CN =85 CN=77 CN=70
Undisturbed | Undisturbed | Undisturbed Mined
Subbasin Subbasin | Desert Shrub | Desert Shrub | Desert Shrub | Undisturbed | Reclaimed |Benches, Pits,| Rock Dump | Rock Dump | Composite | Estimated Soil |Unit Runoff, Runoff Runoff
Area Area HSG A HSG B HSG C Desert Shrub Areas and Roads Tops Outslopes SCS Curve Capacity, S Q Volume Volume
Subbasin ID (acres) (sq mile) (acres) (acres) (acres) HSG D (acres) (acres) (acres) (acres) (acres) Number, CN (in) (in) (ac-ft) (fts)
w1 128.10 0.2002 11.33 8.23 108.32 0.22 66 5.15 1.33 14.16 616,667
NW1 179.08 0.2798 3.43 36.62 139.03 81 2.35 2.45 36.61 1,594,756
S NW?2 110.89 0.1733 5.30 2.95 42.71 58.08 1.84 75 3.33 1.96 18.15 790,794
® (N1 183.79 0.2872 1.74 0.00 175.77 6.29 66 5.15 1.33 20.31 884,799
:_% N2 129.01 0.2016 3.71 10.97 6.07 102.86 5.40 69 4.49 1.53 16.41 714,984
E El 186.03 0.2907 0.45 13.98 42.71 116.25 12.64 73 3.70 1.81 28.11 1,224,385
TE E2 165.78 0.2590 20.92 82.02 62.84 76 3.16 2.04 28.21 1,229,043
o [swi1 340.29 0.5317 23.52 7.82 116.57 161.28 31.11 75 3.33 1.96 55.71 2,426,686
S1 215.63 0.3369 45.95 0.46 145.46 23.65 0.11 80 2.50 2.37 42.55 1,853,618
SE1 149.99 0.2344 30.92 116.74 2.33 82 2.20 2.54 31.75 1,382,814
Calculation Summary:
Estimated Soil Capacity, S
1000 Where: S = estimated soil capacity (in)
= N 0 CN = composite SCS curve number
Initial Abstraction, la
I, =0.2S Where: I, = initial abstraction (in)
S = estimated soil capacity (in)
Unit Runoff, Q
(P-1,)? Where: Q = unit runoff (in)
Q= ®-L)+s P = rainfall, 100 year (in)

1, = initial abstraction (in)
S = estimated soil capacity (in)
Runoff Volume
Where: Q = unit runoff (in)
_e .
V= 1z x A A = subbasin area (acres)
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Golden Queen Mining Company, LLC
Soledad Mountain Mine

TABLE B:

BASIN TIME OF CONCENTRATION CALCULATIONS

Company Golden Queen
Location Soledad Mountain
Project ID G001.19.06
Flow Segment 1
Composite SCS Total Lag Total Travel Total Hydraulic Radius Travel
Subbasin Area [Curve Number, (0.8*Tc) Time Type of Length Slope (Channel Only) Time
Subbasin ID (sq mile) CN (min) (min) Flow (ft) (ft/ft) Roughness Condition ) (ft) (min)
w1 0.3709 78 10.4 12.9 Sheet 100 0.339 H Range 4.11
NW1 0.0749 77 6.5 8.2 Sheet 100 0.463 H Range 3.63
NwW2 0.3157 76 10.4 13.0 Sheet 100 0.530 H Range 3.44
@ N1 0.3458 73 10.3 12.8 Sheet 100 0.400 H Range 3.85
£ N2 0.0981 79 10.6 13.2 Sheet 100 0.348 H Range 4.07
% El 0.4475 85 9.2 11.5 Sheet 100 0.570 H Range 3.34
& (k2 0.4990 81 10.1 12.6 Sheet 100 0.570 H Range 3.34
SW1 0.6588 81 19.1 239 Sheet 100 0.430 H Range 3.74
S1 0.3062 82 73 9.1 Sheet 100 0.400 H Range 3.85
SE1 0.2439 84 7.1 8.9 Sheet 100 0.260 H Range 4.57
w1 0.3437 73 11.3 14.1 Sheet 100 0.500 A Smooth 0.49
NW1 0.0664 85 2.1 2.6 Sheet 100 0.400 A Smooth 0.53
NwW2 0.2286 84 7.4 9.3 Sheet 100 0.200 A Smooth 0.70
§ L1 0.0901 85 6.9 8.6 Sheet 100 0.100 A Smooth 0.93
< N1 0.1840 77 5.4 6.7 Sheet 100 0.200 A Smooth 0.70
E N2 0.2728 84 9.8 12.3 Sheet 100 0.100 A Smooth 0.93
:‘z El 0.1435 83 6.5 8.2 Sheet 100 0.100 A Smooth 0.93
I [|E2 0.4224 79 7.8 9.8 Sheet 100 0.400 A Smooth 0.53
SWi1 0.4619 82 7.3 9.1 Sheet 100 0.500 A Smooth 0.49
S1 0.3511 82 4.8 5.9 Sheet 100 0.200 A Smooth 0.70
SE1 0.2344 82 4.0 5.0 Sheet 100 0.260 A Smooth 0.63
w1 0.2002 74 11.2 14.0 Sheet 100 0.100 A Smooth 0.93
NW1 0.2798 83 32 4.0 Sheet 100 0.100 A Smooth 0.93
00 NwW2 0.1733 78 9.0 11.2 Sheet 100 0.600 A Smooth 0.45
E N1 0.2872 73 10.6 13.2 Sheet 100 0.150 A Smooth 0.79
s (N2 0.2016 76 6.5 8.1 Sheet 100 1.300 A Smooth 0.33
5 |[E1 0.2906 78 8.5 10.7 Sheet 100 0.400 H Range 3.85
E E2 0.2590 79 2.7 33 Sheet 100 0.500 A Smooth 0.49
SwWi1 0.5317 79 5.9 7.3 Sheet 100 0.400 A Smooth 0.53
S1 0.3369 81 7.1 8.9 Sheet 100 0.500 H Range 3.52
SE1 0.2344 83 7.1 8.9 Sheet 100 0.260 H Range 4.57
wi 0.2002 66 15.8 19.8 Sheet 100 0.100 H Range 6.70
NW1 0.2798 81 7.8 9.7 Sheet 100 0.100 H Range 6.70
S |Nw2 0.1733 75 11.2 14.0 Sheet 100 0.600 H Range 3.27
B (N1 0.2872 66 14.9 18.6 Sheet 100 0.150 H Range 5.70
E N2 0.2016 69 8.1 10.2 Sheet 100 1.300 H Range 2.40
é El 0.2907 73 8.5 10.7 Sheet 100 0.400 H Range 3.85
= E2 0.2590 76 5.1 6.4 Sheet 100 0.500 H Range 3.52
i |Swi 0.5317 75 8.5 10.7 Sheet 100 0.400 H Range 3.85
S1 0.3369 80 7.1 8.9 Sheet 100 0.500 H Range 3.52
SE1 0.2344 82 7.1 8.9 Sheet 100 0.260 H Range 4.57
Notes:

(1) Refer to Reference A for roughness condition descriptions and assumed coefficients.
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Golden Queen Mining Company, LLC
Soledad Mountain Mine

TABLE B:

BASIN TIME OF CONCENTRATION CALCULATIONS

Company Golden Queen
Location Soledad Mountain
Project ID G001.19.06
Flow Segment 2
Composite SCS|  Total Lag Total Travel Total Hydraulic Radius Travel
Subbasin Area [Curve Number, (0.8*Tc) Time Typeof | Length Slope (Channel Only) Time
Subbasin ID (sq mile) CN (min) (min) Flow (ft) (ft/ft) Roughness Condition @ (ft) (min)
w1 0.3709 78 10.4 12.9 Shallow 585 0.396 U Unpaved 0.96
NwW1 0.0749 77 6.5 8.2 Shallow 550 0.492 U Unpaved 0.81
NwW2 0.3157 76 10.4 13.0 Shallow 570 0.468 ) Unpaved 0.86
@ N1 0.3458 73 10.3 12.8 Shallow 770 0.408 ) Unpaved 1.25
£ N2 0.0981 79 10.6 13.2 Shallow 1,660 0.510 U Unpaved 2.40
% El 0.4475 85 9.2 11.5 Shallow 1,250 0.576 ) Unpaved 1.70
& (k2 0.4990 81 10.1 12.6 Shallow 745 0.537 U Unpaved 1.05
SW1 0.6588 81 19.1 239 Shallow 624 0.412 ) Unpaved 1.00
S1 0.3062 82 73 9.1 Shallow 1,337 0.449 ) Unpaved 2.06
SE1 0.2439 84 7.1 8.9 Shallow 189 0.233 U Unpaved 0.40
w1 0.3437 73 11.3 14.1 Shallow 2,187 0.354 ) Unpaved 3.80
NW1 0.0664 85 2.1 2.6 Shallow 1,383 0.463 ) Unpaved 2.10
Nw2 0.2286 84 7.4 9.3 Shallow 467 0.514 ) Unpaved 0.67
§ L1 0.0901 85 6.9 8.6 Shallow 1,302 0.077 U Unpaved 4.85
< N1 0.1840 77 5.4 6.7 Shallow 1,568 0.115 U Unpaved 4.78
E N2 0.2728 84 9.8 12.3 Shallow 4,206 0.231 ) Unpaved 9.05
:‘5 El 0.1435 83 6.5 8.2 Shallow 1,174 0.145 U Unpaved 3.19
3 [E2 0.4224 79 7.8 9.8 Channel 1,747 0.406 M Mountain Channel 15 1.03
SW1 0.4619 82 7.3 9.1 Channel 1,482 0.283 M Mountain Channel 2.2 0.82
S1 0.3511 82 4.8 5.9 Channel 1,731 0.144 M Mountain Channel 2.3 1.33
SE1 0.2344 82 4.0 5.0 Shallow 189 0.233 U Unpaved 0.40
W1 0.2002 74 112 14.0 Channel 634 0.244 M Mountain Channel 1.9 0.42
NwW1 0.2798 83 3.2 4.0 Shallow 2,058 0.491 ) Unpaved 3.03
w0 Nw2 0.1733 78 9.0 11.2 Shallow 1,813 0.298 ) Unpaved 3.43
E N1 0.2872 73 10.6 13.2 Shallow 879 0.267 U Unpaved 1.76
s (N2 0.2016 76 6.5 8.1 Shallow 2,602 0.246 U Unpaved 5.42
5 |[E1 0.2906 78 8.5 10.7 Shallow 2,880 0.271 U Unpaved 5.72
2 [e2 0.2590 79 2.7 33 Channel 1,628 0.264 M Mountain Channel 1.8 1.08
“ SW1 0.5317 79 5.9 73 Channel 1,469 0.272 M Mountain Channel 2.6 0.75
S1 0.3369 81 7.1 8.9 Shallow 509 0.236 U Unpaved 1.08
SE1 0.2344 83 7.1 8.9 Shallow 189 0.233 U Unpaved 0.40
W1 0.2002 66 15.8 19.8 Channel 634 0.244 M Mountain Channel 1.9 0.42
NwW1 0.2798 81 7.8 9.7 Shallow 2,058 0.491 U Unpaved 3.03
S [Nw2 0.1733 75 11.2 14.0 Shallow 1,813 0.298 U Unpaved 343
B N1 0.2872 66 14.9 18.6 Shallow 879 0.267 U Unpaved 1.76
E N2 0.2016 69 8.1 10.2 Shallow 2,602 0.246 U Unpaved 5.42
§ E1l 0.2907 73 8.5 10.7 Shallow 2,880 0.271 U Unpaved 5.72
< |[E2 0.2590 76 5.1 6.4 Channel 1,628 0.264 M Mountain Channel 1.8 1.08
‘uE_ Swi1 0.5317 75 8.5 10.7 Channel 1,469 0.272 M Mountain Channel 2.6 0.75
S1 0.3369 80 7.1 8.9 Shallow 509 0.236 u Unpaved 1.08
SE1 0.2344 82 7.1 8.9 Shallow 189 0.233 Y Unpaved 0.40
Notes:
(1) Refer to Reference A for roughness condition descriptions and assumed coefficients.
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Golden Queen Mining Company, LLC
Soledad Mountain Mine

TABLE B:

BASIN TIME OF CONCENTRATION CALCULATIONS

Company Golden Queen
Location Soledad Mountain
Project ID G001.19.06
Flow Segment 3
Composite SCS Total Lag Total Travel Total Hydraulic Radius Travel
Subbasin Area [Curve Number, (0.8*Tc) Time Type of | Length Slope (Channel Only) Time
Subbasin ID (sq mile) CN (min) (min) Flow (ft) (ft/ft) Roughness Condition @ (ft) (min)
w1 0.3709 78 10.4 12.9 Channel 1,700 0.357 M Mountain Channel 1.38 1.16
NW1 0.0749 77 6.5 8.2 Channel 490 0.194 M Mountain Channel 0.84 0.63
NwW2 0.3157 76 10.4 13.0 Channel 2,380 0.310 M Mountain Channel 1.27 1.83
@ N1 0.3458 73 10.3 12.8 Channel 1,890 0.115 M Mountain Channel 1.34 231
£ N2 0.0981 79 10.6 13.2 Channel 1,350 0.156 M Mountain Channel 0.91 1.83
% El 0.4475 85 9.2 11.5 Channel 2,480 0.216 M Mountain Channel 1.78 1.83
& (k2 0.4990 81 10.1 12.6 Channel 2,500 0.262 M Mountain Channel 1.70 1.73
SW1 0.6588 81 19.1 239 Channel 3,172 0.202 M Mountain Channel 1.40 2.84
S1 0.3062 82 7.3 9.1 Channel 1,722 0.276 M Mountain Channel 1.41 1.31
SE1 0.2439 84 7.1 8.9 Channel 1,572 0.175 M Mountain Channel 1.76 1.30
w1 0.3437 73 11.3 14.1 Channel 1,193 0.147 M Mountain Channel 2.5 0.85
NW1 0.0664 85 2.1 2.6
NW2 0.2286 84 7.4 9.3 Channel 1,114 0.305 M Mountain Channel 1.8 0.67
§ L1 0.0901 85 6.9 8.6 Channel 1,474 0.014 E Earth-lined 1.4 2.83
< N1 0.1840 77 5.4 6.7 Channel 1,567 0.020 Pl Plastic 13 1.24
E N2 0.2728 84 9.8 12.3 Channel 2,091 0.077 R Riprap 1.8 2.29
7 [E1 0.1435 83 6.5 8.2 Channel 636 0.566 M Mountain Channel 1.6 0.31
3 [E2 0.4224 79 7.8 9.8 Channel 1,223 0.229 M Mountain Channel 13 1.08
SW1 0.4619 82 7.3 9.1 Channel 1,421 0.260 M Mountain Channel 2.6 0.75
S1 0.3511 82 4.8 5.9 Shallow 1,363 0.448 U Unpaved 2.10
SE1 0.2344 82 4.0 5.0 Channel 1,572 0.175 M Mountain Channel 1.8 1.30
w1 0.2002 74 11.2 14.0 Shallow 1,956 0.051 U Unpaved 8.94
NwW1 0.2798 83 3.2 4.0
w0 Nw2 0.1733 78 9.0 11.2 Shallow 1,713 0.070 U Unpaved 6.69
E N1 0.2872 73 10.6 13.2 Channel 3,680 0.017 R Riprap i) 10.65
s (N2 0.2016 76 6.5 8.1 Channel 2,086 0.072 R Riprap 1.8 2.35
5 |[E1 0.2906 78 8.5 10.7 Channel 1,306 0.214 E Earth-lined 25 0.43
2 |2 0.2590 79 2.7 33 Channel 1,387 0.094 E Earth-lined 77 0.75
“ SW1 0.5317 79 5.9 73 Channel 1,375 0.247 M Mountain Channel 23 0.80
S1 0.3369 81 7.1 8.9 Channel 550 0.127 M Mountain Channel 2.6 0.41
SE1 0.2344 83 7.1 8.9 Channel 1,572 0.175 M Mountain Channel 1.8 1.30
w1 0.2002 66 15.8 19.8 Shallow 1,956 0.051 U Unpaved 8.94
NwW1 0.2798 81 7.8 9.7
S |Nw2 0.1733 75 11.2 14.0 Shallow 1,713 0.070 U Unpaved 6.69
B N1 0.2872 66 14.9 18.6 Channel 3,680 0.015 R Riprap 1.30 11.11
E N2 0.2016 69 8.1 10.2 Channel 2,086 0.072 R Riprap 1.80 2.35
§ E1l 0.2907 73 8.5 10.7 Channel 1,306 0.214 E Earth-lined 2.50 0.43
T |E2 0.2590 76 5.1 6.4 Channel 1,387 0.094 E Earth-lined 2.22 0.75
'uE_ Swi1 0.5317 75 8.5 10.7 Channel 1,375 0.247 M Mountain Channel 2.31 0.80
s1 0.3369 80 7.1 8.9 Channel 550 0.127 M Mountain Channel 2.65 0.41
SE1 0.2344 82 7.1 8.9 Channel 1,572 0.175 M Mountain Channel 1.76 1.30
Notes:

(1) Refer to Reference A for roughness condition descriptions and assumed coefficients.
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Golden Queen Mining Company, LLC
Soledad Mountain Mine

TABLE B:

BASIN TIME OF CONCENTRATION CALCULATIONS

Company Golden Queen
Location Soledad Mountain
Project ID G001.19.06
Flow Segment 4
Composite SCS Total Lag Total Travel Total Hydraulic Radius Travel
Subbasin Area [Curve Number, (0.8*Tc) Time Type of | Length Slope (Channel Only) Time
Subbasin ID (sq mile) CN (min) (min) Flow (ft) (ft/ft) Roughness Condition ) (ft) (min)
W1 0.3709 78 10.4 12.9 Channel 2,920 0.11 M Mountain Channel 1.64 3.25
NW1 0.0749 77 6.5 8.2 Channel 960 0.59 M Mountain Channel 0.67 0.82
NwW2 0.3157 76 10.4 13.0 Channel 2,220 0.09 M Mountain Channel 1.46 2.88
@ N1 0.3458 73 10.3 12.8 Channel 2,560 0.12 M Mountain Channel 1.34 3.13
£ N2 0.0981 79 10.6 13.2 Channel 1,320 0.08 M Mountain Channel 1.05 2.30
% E1l 0.4475 85 9.2 11.5 Channel 2,525 0.08 M Mountain Channel 2.07 2.80
& (k2 0.4990 81 10.1 12.6 Channel 3,360 0.04 M Mountain Channel 2.24 4.94
SW1 0.6588 81 19.1 239 Channel 4,903 0.055 M Mountain Channel 1.74 7.30
S1 0.3062 82 7.3 9.1 Channel 658 0.122 M Mountain Channel 1.19 0.85
SE1 0.2439 84 7.1 8.9 Channel 1,323 0.208 M Mountain Channel 1.39 1.17
w1 0.3437 73 11.3 14.1 Shallow 1,690 0.056 U Unpaved 7.36
NW1 0.0664 85 2.1 2.6
Nw2 0.2286 84 7.4 9.3 Shallow 2,174 0.120 U Unpaved 6.49
§ L1 0.0901 85 6.9 8.6
< N1 0.1840 77 5.4 6.7
E N2 0.2728 84 9.8 12.3
:‘5 El 0.1435 83 6.5 8.2 Shallow 1,560 0.231 U Unpaved 3.35
I [|E2 0.4224 79 7.8 9.8 Shallow 2,027 0.109 U Unpaved 6.36
SW1 0.4619 82 73 9.1 Shallow 1,138 0.123 U Unpaved 3.35
S1 0.3511 82 4.8 5.9 Channel 3,446 0.102 E Earth-lined 2.2 1.81
SE1 0.2344 82 4.0 5.0 Channel 1,323 0.208 M Mountain Channel 1.4 1.17
w1 0.2002 74 11.2 14.0 Channel 1,139 0.127 E Earth-lined 1.5 0.67
NwW1 0.2798 83 3.2 4.0
w0 Nw2 0.1733 78 9.0 11.2 Channel 923 0.078 E Earth-lined 1.7 0.65
E N1 0.2872 73 10.6 13.2
s (N2 0.2016 76 6.5 8.1
5 |[E1 0.2906 78 8.5 10.7 Channel 443 0.237 E Earth-lined 1.5 0.20
2 |2 0.2590 79 2.7 33 Channel 1,077 0.037 E Earth-lined 1.9 1.02
. SWi1 0.5317 79 5.9 73 Shallow 524 0.115 U Unpaved 1.60
S1 0.3369 81 7.1 8.9 Shallow 1,363 0.448 U Unpaved 2.10
SE1 0.2344 83 7.1 8.9 Channel 1,323 0.208 M Mountain Channel 1.4 1.17
W1 0.2002 66 15.8 19.8 Channel 1,139 0.127 E Earth-lined 15 0.67
NwW1 0.2798 81 7.8 9.7
S |Nw2 0.1733 75 11.2 14.0 Channel 923 0.078 E Earth-lined 1.7 0.65
g N1 0.2872 66 14.9 18.6
E N2 0.2016 69 8.1 10.2
é E1l 0.2907 73 8.5 10.7 Channel 443 0.237 E Earth-lined 45 0.20
T |E2 0.2590 76 5.1 6.4 Channel 1,077 0.037 E Earth-lined 1.9 1.02
‘uE_ Swi1 0.5317 75 8.5 10.7 Shallow 524 0.115 U Unpaved 1.60
S1 0.3369 80 7.1 8.9 Shallow 1,363 0.448 U Unpaved 2.10
SE1 0.2344 82 7.1 8.9 Channel 1,323 0.208 M Mountain Channel 1.4 1.17
Notes:

(1) Refer to Reference A for roughness condition descriptions and assumed coefficients.
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Golden Queen Mining Company, LLC
Soledad Mountain Mine

TABLE B:

BASIN TIME OF CONCENTRATION CALCULATIONS

Company Golden Queen
Location Soledad Mountain
Project ID G001.19.06
Flow Segment 5
Composite SCS Total Lag Total Travel Total Hydraulic Radius Travel
Subbasin Area [Curve Number, (0.8*Tc) Time Type of | Length Slope (Channel Only) Time
Subbasin ID (sq mile) CN (min) (min) Flow (ft) (ft/ft) Roughness Condition ) (ft) (min)
w1 0.3709 78 10.4 12.9 Channel 1,820 0.009 E Earth-lined 1.92 3.47
NwW1 0.0749 77 6.5 8.2 Channel 970 0.013 E Earth-lined 1.06 2.29
NwW2 0.3157 76 10.4 13.0 Channel 2,160 0.012 E Earth-lined 1.64 3.96
@ N1 0.3458 73 10.3 12.8 Channel 1,305 0.014 E Earth-lined 1.54 231
£ N2 0.0981 79 10.6 13.2 Channel 1,200 0.021 E Earth-lined 0.85 2.58
% El 0.4475 85 9.2 11.5 Channel 1,140 0.014 E Earth-lined 1.74 1.86
& (k2 0.4990 81 10.1 12.6 Channel 900 0.014 E Earth-lined 1.64 1.53
SW1 0.6588 81 19.1 239 Shallow 534 0.004 ) Unpaved 9.01
S1 0.3062 82 73 9.1 Channel 1,539 0.081 E Earth-lined 1.66 1.08
SE1 0.2439 84 7.1 8.9 Shallow 392 0.077 U Unpaved 1.46
w1 0.3437 73 11.3 14.1 Channel 1,010 0.015 E Earth-lined 1.7 1.63
NW1 0.0664 85 2.1 2.6
Nw2 0.2286 84 7.4 9.3 Channel 983 0.073 E Earth-lined 1.7 0.71
§ L1 0.0901 85 6.9 8.6
< N1 0.1840 77 5.4 6.7
E N2 0.2728 84 9.8 12.3
:ﬁ El 0.1435 83 6.5 8.2 Channel 800 0.138 E Earth-lined 2.1 0.37
I [|E2 0.4224 79 7.8 9.8 Channel 875 0.046 E Earth-lined 1.8 0.77
SW1 0.4619 82 73 9.1 Channel 3,470 0.037 E Earth-lined 1.6 3.66
S1 0.3511 82 4.8 5.9
SE1 0.2344 82 4.0 5.0 Shallow 392 0.077 U Unpaved 1.46
w1 0.2002 74 11.2 14.0 Channel 1,060 0.005 E Earth-lined 1.7 3.03
NwW1 0.2798 83 3.2 4.0
w0 Nw2 0.1733 78 9.0 11.2
E N1 0.2872 73 10.6 13.2
s (N2 0.2016 76 6.5 8.1
5 |E1 0.2906 78 8.5 10.7 Channel 339 0.015 E Earth-lined 2.1 0.48
2 |2 0.2590 79 2.7 3.3
“ SW1 0.5317 79 5.9 73 Channel 3,470 0.037 E Earth-lined 1.6 3.66
S1 0.3369 81 7.1 8.9 Channel 3,446 0.102 E Earth-lined 2.2 1.81
SE1 0.2344 83 7.1 8.9 Shallow 392 0.077 U Unpaved 1.46
w1 0.2002 66 15.8 19.8 Channel 1,060 0.005 E Earth-lined 1.7 3.03
NW1 0.2798 81 7.8 9.7
S [Nw2 0.1733 75 11.2 14.0
g N1 0.2872 66 14.9 18.6
E N2 0.2016 69 8.1 10.2
é El 0.2907 73 8.5 10.7 Channel 339 0.015 E Earth-lined 2.1 0.48
E E2 0.2590 76 5.1 6.4
i |SW1 0.5317 75 8.5 10.7 Channel 3,470 0.037 E Earth-lined 1.6 3.66
S1 0.3369 80 7.1 8.9 Channel 3,446 0.102 E Earth-lined 2.2 1.81
SE1 0.2344 82 7.1 8.9 Shallow 392 0.077 U Unpaved 1.46
Notes:

(1) Refer to Reference A for roughness condition descriptions and assumed coefficients.
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Golden Queen Mining Company, LLC
Soledad Mountain Mine

TABLE C:
RATIONAL METHOD FLOW RESULTS

Drainage Plan Update

September 2019

Company Golden Queen

Location Soledad Mountain

Project ID G001.19.06

20-year, 1-hour Point Rainfall Depth 100-year, 1-hour Point Rainfall Depth
(in) (in)
0.672 0.958
Time of Time of
Composite SCS Infiltration Rate for| Maximum Loss Concentration‘gl, Peak Flow Rate, | Concentration, [Rainfall Intensity,| Peak Flow Rate,
Subbasin Area Pervious Area | Curve Number, |Pervious Area?, Fy Rate, F, Tc Rainfall Intensity, | Q Tc | Q
Subbasin ID (acres) Fraction®, a, CN (in/hr) (in/hr) (min) (in/hr) (cfs) (min) (in/hr) (cfs)

w1 237.35 0.98 78 0.42 0.41 13.7 1.52 238 12.9 2.23 391

NW1 47.97 0.98 77 0.43 0.42 8.5 1.97 67 8.2 2.87 106

NW2 202.05 0.98 76 0.45 0.44 13.8 1.51 196 13.0 2.22 327
@ N1 221.30 0.98 73 0.50 0.49 13.5 1.52 208 12.8 2.24 351
£ N2 62.76 0.98 79 0.40 0.39 13.8 1.51 64 13.2 2.20 103
?-J El 286.39 0.98 85 0.29 0.28 12.1 1.62 347 11.5 2.37 543
a (k2 319.37 0.98 81 0.36 0.35 13.3 1.54 343 12.6 2.26 553

SW1 421.64 0.98 81 0.36 0.35 25.6 1.07 276 23.9 1.59 473

S1 195.94 0.98 82 0.34 0.33 9.4 1.86 271 9.1 2.70 420

SE1 156.08 0.98 84 0.31 0.30 9.3 1.88 223 8.9 2.73 344

w1 219.97 0.98 73 0.50 0.49 15.0 1.44 190 14.1 2.12 326

NW1 42.52 0.98 85 0.29 0.28 2.6 3.75 134 2.6 5.35 195

NW2 146.29 0.98 84 0.31 0.30 10.0 1.80 199 9.3 2.68 315
?‘._‘? L1 57.64 0.98 85 0.29 0.28 8.9 1.92 86 8.6 2.79 131
< (M 117.79 0.98 77 0.43 0.42 6.8 2.22 192 6.7 3.19 296
E N2 174.59 0.98 84 0.31 0.30 12.5 1.59 205 12.3 2.29 315
% |E1 91.81 0.98 83 0.32 0.31 8.5 1.97 138 8.2 2.87 213
3 [e2 270.36 0.98 79 0.40 0.39 10.5 1.75 334 9.8 2.60 542

SW1 295.64 0.98 82 0.34 0.33 9.8 1.82 400 9.1 2.71 637

S1 224.72 0.98 82 0.34 0.33 6.3 2.32 406 5.9 3.42 629

SE1 149.99 0.98 82 0.34 0.33 5.3 2.55 301 5.0 3.77 468

w1 128.10 0.98 74 0.48 0.47 15.1 1.43 112 14.0 2.13 193

NW1 179.08 0.98 83 0.32 0.31 4.0 2.99 436 4.0 4.27 643
. NW2 110.89 0.98 78 0.42 0.41 11.9 1.64 123 11.2 2.41 201
g N1 183.79 0.98 73 0.50 0.49 14.2 1.49 166 13.2 2.20 286
S N2 129.01 0.98 76 0.45 0.44 8.3 1.99 182 8.1 2.88 286
S |E1 186.00 0.98 78 0.42 0.41 10.8 1.73 222 10.7 2.48 349
E E2 165.78 0.98 79 0.40 0.39 3.5 3.21 424 3.3 4.70 648

SW1 340.29 0.98 79 0.40 0.39 7.9 2.05 512 7.3 3.04 818

S1 215.63 0.98 81 0.36 0.35 9.3 1.87 297 8.9 2.73 466

SE1 149.99 0.98 83 0.32 0.31 9.3 1.88 213 8.9 2.73 329
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Golden Queen Mining Company, LLC

Soledad Mountain Mine

TABLE C:
RATIONAL METHOD FLOW RESULTS

Drainage Plan Update
September 2019

Company Golden Queen

Location Soledad Mountain

Project ID G001.19.06

20-year, 1-hour Point Rainfall Depth 100-year, 1-hour Point Rainfall Depth
(in) (in)
0.672 0.958
Time of Time of
Composite SCS Infiltration Rate for| Maximum Loss Concentration‘s), Peak Flow Rate, | Concentration, [Rainfall Intensity,| Peak Flow Rate,
Subbasin Area Pervious Area | Curve Number, |Pervious Area‘z), Fy Rate, Fp, Tc Rainfall Intensity, | Q Tc | Q
Subbasin ID (acres) Fraction®, a, CN (in/hr) (in/hr) (min) (in/hr) (cfs) (min) (in/hr) (cfs)

w1 128.10 0.98 66 0.61 0.60 20.9 1.20 70 19.8 1.76 136

NW1 179.08 0.98 81 0.36 0.35 9.7 1.83 240 9.7 2.60 366
S NW2 110.89 0.98 75 0.47 0.46 14.7 1.46 100 14.0 2.13 168
® [N1 183.79 0.98 66 0.61 0.60 19.6 1.24 108 18.6 1.83 205
:_% N2 129.01 0.98 69 0.56 0.55 10.4 1.76 142 10.2 2.54 233
E El 186.03 0.98 73 0.50 0.49 10.8 1.73 209 10.7 2.48 335
r_g E2 165.78 0.98 76 0.45 0.44 6.5 2.28 276 6.4 3.29 429
o swi1 340.29 0.98 75 0.47 0.46 11.2 1.69 380 10.7 2.48 623

S1 215.63 0.98 80 0.38 0.37 9.3 1.87 294 8.9 2.73 462

SE1 149.99 0.98 82 0.34 0.33 9.3 1.88 210 8.9 2.73 327

Notes:

(1) Unless otherwise indicated, subbasins are assumed to contain 2% impervious area.
(2) The infiltration rate for pervious areas (F,) was determined using the graph in Figure C-5 of the Kern County Hydrology Manual.

(3) The calculated time of concentration for the 20-year flow calculation (see "Basin Time of Concentration Calculations" table) was increased by a factor of 1.09 for flow segments 3-5 per Kern County Hydrology Manual.

Calculation Summary:

Maximum Loss Rate, F,

Where: Fm = maximum loss rate (in/hr)

Fn =a,Fp ) i
a, = pervious area fraction

F, = infiltration rate for pervious area (in/hr)

Rainfall Intensity, |
(as derived from the I-D graph in Reference B)

I100 = 10.333 x Tc~ 054

Where: 1100 = rainfall intensity, 100-year (in/hr)
Iyo = 6.747 X Tc~055 l,0 = rainfall intensity, 20-year (in/hr)
Tc = time of concentration (min)
Peak Flow Rate, Q
Where: Q = peak flow rate (cfs)

=0.90(I1—-Fy)A
Q ¢ m) | - rainfall intensity (in/hr)

Fn = maximum loss rate (in/hr)

A =area (acre)

GOO01-SoledadMtn-RevisedDrainageCalcs-d4.xlsx 9 www.sespeconsulting.com



Golden Queen Mining Company, LLC

Drainage Plan Update

Soledad Mountain Mine TABLE D: September 2019
SEDIMENT POND SIZING

Company Golden Queen

Location Soledad Mountain

Project ID G001.19.06

Design Storm 10-year, 24-hour

2.64 in.
Subbasin
Composite |Infiltration Rate for| Pervious Area |Egstimated Soil Initial Subarea Yield Yield 10-year, 24-
Area Subarea Fraction, SCS Curve |Pervious /-\rea(l), Fo Fraction(z), a, Capacity, S |Abstraction, I,| Fraction, Y; Fraction, Y |hour Volume
Subbasin (ac.) A, Subarea Soil Group Number, CN (in/hr) (decimal) (in) (in) (in) (in) (acre-ft)

w1 220.0 0.406 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
§ 0.025 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
IS 0.177 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.109 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
E 0.103 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
I 0.181 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198

0.226 109

. Nwi 42.5 0.000 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
g 0.804 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
o 0.006 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
:%a 0.003 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
2 0.188 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
=~ 0.495 46

NW2 146.3 0.032 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
§ 0.020 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
IS 0.215 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.654 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
E 0.015 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
I 0.065 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198

0.153 4.9
§ L1 57.6 0.005 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
IS 0.995 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
E 0.000 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
:‘z 0.000 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
i 0.001 0.0
§ N1 117.8 0.022 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
IS 0.188 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
E 0.588 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
:*z 0.202 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
i 0.227 5.9
. N2 174.6 0.022 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
g 0.074 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
% 0.307 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
.é 0.510 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
2 0.086 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
=~ 0.231 8.9
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Golden Queen Mining Company, LLC

Drainage Plan Update

Soledad Mountain Mine TABLE D: September 2019
SEDIMENT POND SIZING
Company Golden Queen
Location Soledad Mountain
Project ID G001.19.06
Design Storm 10-year, 24-hour
2.64 in.
Subbasin
Composite |Infiltration Rate for| Pervious Area |Egstimated Soil Initial Subarea Yield Yield 10-year, 24-
Area Subarea Fraction, SCS Curve |Pervious /-\rea(l), Fo Fraction(z), a, Capacity, S |Abstraction, I,| Fraction, Y; Fraction, Y |hour Volume
Subbasin (ac.) A, Subarea Soil Group Number, CN (in/hr) (decimal) (in) (in) (in) (in) (acre-ft)
E1l 91.8 0.000 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
§ 0.153 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
IS 0.231 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.463 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
:‘z 0.004 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
I 0.148 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.237 4.8
. E2 270.4 0.168 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
g 0.531 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
o 0.090 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
:%a 0.089 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
2 0.121 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
=~ 0.330 19.7
SW1 295.6 0.164 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
§ 0.019 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
IS 0.703 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.001 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
*z 0.038 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
I 0.075 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.454 29.5
S1 224.7 0.204 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
§ 0.002 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
IS 0.695 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.020 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
*z 0.027 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
I 0.052 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.438 21.6
w SE1 150.0 0.206 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
-é )] 0.760 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
% IS 0.034 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.462 15.2
w1 128.1 0.088 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
0.064 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E %ﬂ 0.002 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
S s 0.435 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
0.411 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.264 7.5
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Golden Queen Mining Company, LLC

Drainage Plan Update

Soledad Mountain Mine TABLE D: September 2019
SEDIMENT POND SIZING
Company Golden Queen
Location Soledad Mountain
Project ID G001.19.06
Design Storm 10-year, 24-hour
2.64 in.
Subbasin
Composite |Infiltration Rate for| Pervious Area |Egstimated Soil Initial Subarea Yield Yield 10-year, 24-
Area Subarea Fraction, SCS Curve |Pervious /-\rea(l), Fo Fraction(z), a, Capacity, S |Abstraction, I,| Fraction, Y; Fraction, Y |hour Volume
Subbasin (ac.) A, Subarea Soil Group Number, CN (in/hr) (decimal) (in) (in) (in) (in) (acre-ft)
NW1 179.1 0.000 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
5w 0.019 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
z s 0.776 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
u o= 0.204 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
0.075 3.0
NW2 110.9 0.048 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
0.027 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
5w 0.385 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
z s 0.017 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
o= 0.131 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
0.393 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.357 8.7
N1 183.8 0.009 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
5w 0.089 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
© £ 0.306 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
o= 0.596 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.215 8.7
N2 129.0 0.029 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
0.085 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
5 @ 0.047 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
° < 0.133 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
o= 0.279 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
0.427 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.244 6.9
E1l 186.0 0.002 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
0.075 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
5 @ 0.230 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
° S 0.068 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
u o= 0.247 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
0.378 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.320 13.1
E2 165.8 0.126 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
5w 0.495 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
© £ 0.091 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
o= 0.288 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.381 13.9
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Golden Queen Mining Company, LLC

Drainage Plan Update

Soledad Mountain Mine TABLE D: September 2019
SEDIMENT POND SIZING
Company Golden Queen
Location Soledad Mountain
Project ID G001.19.06
Design Storm 10-year, 24-hour
2.64 in.
Subbasin
Composite |Infiltration Rate for| Pervious Area |Egstimated Soil Initial Subarea Yield Yield 10-year, 24-
Area Subarea Fraction, SCS Curve |Pervious /-\rea(l), Fo Fraction(z), a, Capacity, S |Abstraction, I,| Fraction, Y; Fraction, Y |hour Volume
Subbasin (ac.) A, Subarea Soil Group Number, CN (in/hr) (decimal) (in) (in) (in) (in) (acre-ft)
SW1 340.3 0.069 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
0.023 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
5w 0.433 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
z s 0.001 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
w o= 0.147 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
0.327 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.376 28.2
S1 215.6 0.213 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
0.002 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
5w 0.675 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
z s 0.001 Mined Benches and Pits 85 0.29 0.98 1.76 0.35 0.489
u o= 0.025 Rock Dump Tops 77 0.43 0.98 2.99 0.60 0.314
0.085 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.433 20.5
« SE1 150.0 0.206 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
_g g 0.778 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
S s 0.016 Rock Dump Slopes 70 0.55 0.98 4.29 0.86 0.198
0.469 15.5
c W1 128.1 0.088 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
= '% 0.000 Undist. Desert Shrub, HSG B 77 0.43 0.98 2.99 0.60 0.314
\.% % 0.064 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.846 Reclaimed Area 65 0.63 0.98 5.38 1.08 0.133
e« 0.159 4.5
< NW1 179.1 0.000 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
= '% 0.000 Undist. Desert Shrub, HSG B 77 0.43 0.98 2.99 0.60 0.314
\.% % 0.019 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.204 Reclaimed Area 65 0.63 0.98 5.38 1.08 0.133
« 0.038 15
< NW2 110.9 0.048 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
= '% 0.027 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
\.% % 0.385 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.524 Reclaimed Area 65 0.63 0.98 5.38 1.08 0.133
e« 0.307 7.5
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Golden Queen Mining Company, LLC

Drainage Plan Update

Soledad Mountain Mine TABLE D: September 2019
SEDIMENT POND SIZING
Company Golden Queen
Location Soledad Mountain
Project ID G001.19.06
Design Storm 10-year, 24-hour
2.64 in.
Subbasin
Composite |Infiltration Rate for| Pervious Area |Egstimated Soil Initial Subarea Yield Yield 10-year, 24-
Area Subarea Fraction, SCS Curve |Pervious /-\rea(l), Fo Fraction(z), a, Capacity, S |Abstraction, I,| Fraction, Y; Fraction, Y |hour Volume
Subbasin (ac.) A, Subarea Soil Group Number, CN (in/hr) (decimal) (in) (in) (in) (in) (acre-ft)
< N1 183.8 0.009 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
= '% 0.000 Undist. Desert Shrub, HSG B 77 0.43 0.98 2.99 0.60 0.314
E % 0.000 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.956 Reclaimed Area 65 0.63 0.98 5.38 1.08 0.133
e« 0.128 5.2
c N2 129.0 0.029 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
= '% 0.085 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
E % 0.047 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.797 Reclaimed Area 65 0.63 0.98 5.38 1.08 0.133
e« 0.178 5.0
 E1 186.0 0.002 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
= '% 0.075 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
E % 0.230 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.625 Reclaimed Area 65 0.63 0.98 5.38 1.08 0.133
e« 0.251 10.3
c E2 165.8 0.126 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
= '% 0.000 Undist. Desert Shrub, HSG B 77 0.43 0.98 2.99 0.60 0.314
E % 0.495 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.379 Reclaimed Area 65 0.63 0.98 5.38 1.08 0.133
e« 0.346 12.6
c SW1 340.3 0.069 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
= '% 0.023 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
E % 0.343 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.474 Reclaimed Area 65 0.63 0.98 5.38 1.08 0.133
e« 0.277 20.7
e S1 215.6 0.213 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
= '% 0.002 Undist. Desert Shrub, HSG C 85 0.29 0.98 1.76 0.35 0.489
E % 0.675 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.110 Reclaimed Area 65 0.63 0.98 5.38 1.08 0.133
e« 0.423 20.1
< SE1 150.0 0.206 Undist. Desert Shrub, HSG A 63 0.66 0.98 5.87 1.17 0.111
= '% 0.000 Undist. Desert Shrub, HSG B 77 0.43 0.98 2.99 0.60 0.314
E % 0.778 Undist. Desert Shrub, HSG D 88 0.24 0.98 1.36 0.27 0.569
E 0.016 Reclaimed Area 65 0.63 0.98 5.38 1.08 0.133
e« 0.468 15.4
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Golden Queen Mining Company, LLC

Drainage Plan Update

Soledad Mountain Mine TABLE D: September 2019
SEDIMENT POND SIZING
Company Golden Queen
Location Soledad Mountain
Project ID G001.19.06
Design Storm 10-year, 24-hour
2.64 in.
Subbasin
Composite |Infiltration Rate for| Pervious Area |Egstimated Soil Initial Subarea Yield Yield 10-year, 24-
Area Subarea Fraction, SCS Curve | Pervious Area”, Fo Fraction?, a, Capacity, S |Abstraction, I,| Fraction, Y; Fraction, Y |hour Volume
Subbasin (ac.) A, Subarea Soil Group Number, CN (in/hr) (decimal) (in) (in) (in) (in) (acre-ft)

Notes:

(1) The infiltration rate for pervious areas (F,) was determined using the graph in Figure C-5 of the Kern County Hydrology Manual.

(2) Unless otherwise indicated, subbasins are assumed to contain 2% impervious area.

Calculation Summary:

Estimated Soil Capacity, S
1000
T CN
Initial Abstraction, la
I, =0.2S

Storm Runoff Rield Fraction, Y.

_ (P24_Ia)2
(P4 =I5 +S) X Py

Y;

Runoff Volume, V

V=AXY P
=AXYX—
12

Where:

Where:

Where:

Where:

S = estimated soil capacity (in)
CN = composite SCS curve number

1, = initial abstraction (in)
S = estimated soil capacity (in)

Y; = 24-hour storm runoff yield fraction for subarea A;

P,, = rainfall, 24-hour (in)
1, = initial abstraction (in)
S = estimated soil capacity (in)

V = runoff volume (acre-ft)

Y = area weighted yield fraction
A = subbasin area (ac.)

P = rainfall (in)

GOO01-SoledadMtn-RevisedDrainageCalcs-d4.xIsx
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Golden Queen Mining Company, LLC Drainage Plan Update
Soledad Mountain Mine October 2019

Attachment A

Time of Concentration and Manning's Flow Coefficients

GOO01-SoledadMtn-RevisedDrainagePlan-fnl.docx www.sespeconsulting.com



Golden Queen Mining Company, LLC

Soledad Mountain Mine

TIME OF CONCENTRATION AND MANNINGS FLOW COEFFICIENTS

TR-55 (1986)
Sheet Flow Travel Time (SCS Upland Method)

_ 0.007(n'L)°®
L (P,)05x S04

Where:

REFERENCE A:

T, = travel time (hr)

n' = roughness coefficient

L = flow length (ft)

P, = 2-year storm depth (inches)
s = slope (ft/ft)

flow velocity =

m
Flow Type | Surface Type | Roughness n Surface Description Short Description
A 0.011 Smooth surfaces (concrete, asphalt, gravel, bare Smooth
soil)
(_% B 0.05 Fallow (no residue) Fallow
; C 0.06 Cultivated soils: Residue cover <= 20% Cover<20%
r_:u D 0.17 Cultivated soils: Residue cover > 20% Cover>20%
§ Gl 0.15 Grass: Short grass prairie Short Grass
3 G2 0.24 Grass: Dense grasses Dense Grass
‘g G3 0.41 Grass: Bermuda grass Bermuda Grass
5 H 0.13 Range (natural) Range
| 0.4 Woods: Light underbrush Light woods
J 0.8 Woods: Heavy underbrush Heavy Woods

Shallow Concentrated Flow Velocity (SCS Upland Method)

v = mS%> Where: v = velocity (ft/sec)
m = roughness coeffiction
S = slope (ft/ft)
Flow Type | Surface Type | Roughness m Surface Description Short Description
Shallow P 20.3282 Paved Surfaces Paved
Conc. Flow U 16.1345 Unpaved Surfaces Unpaved

Channel Flow Velocity (Manning Velocity)

1.49Rh?%/351/2 Where:
vV=—"T-——

v = velocity (ft/sec)
n = roughness coefficient

Drainage Plan Update
September 2019

" Rh = hydraulic radius (ft)
S = slope (ft/ft)
Manning n for Maximum Shear
Flow Type | Lining Type Depth Channel Surface Short Description | Maximum Velocity Stress
A 0.026 ACS ACS 25
C 0.024 Corrugated Steel Pipe CSP 50
E 0.025 Earth-lined Earth-lined 3
(_% G 0.035 Grass-lined Grass-lined 5
% | 0.017 Ductile Iron Ductile Iron 50
% M 0.045 Mountain Channel per Kern County Manual”  |Mountain Channel
S Pl 0.012 Plastic Plastic 25
R 0.040 Riprap Riprap 15
T 0.035 Turf Reinf. Turf Reinf. 10 1.5
z 0.060 Other Other 25
Notes:

(1) The Natural Mountain Channel section per Kern County Hydrology Manual was used for mountainside drainage paths.
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Golden Queen Mining Company, LLC Drainage Plan Update
Soledad Mountain Mine October 2019

Attachment B

Intensity-Duration-Frequency Curves
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Golden Queen Mining Company, LLC Drainage Plan Update
Soledad Mountain Mine September 2019
REFERENCE B:

INTENSITY-DURATION-FREQUENCY CURVES

log-log slope 0.55
Calculated Intensity-Duration-Frequeny Curves
10.00 +
100-yr I-D 20-yr -0 10-yr I-D I
t(min) | I (in/hr) | t(min) | I (in/hr) | t(min) | I (in/hr) =8=T00yrTD
5 3.76 5 2.64 5 2.04 1 2y
10 2.57 10 1.80 10 1.39
15 2.05 15 1.44 15 1.11 —
20 1.75 20 1.23 20 0.95 s
= y = 6.3878x70:5500
25 1.55 25 1.09 25 0.84 z R? = 1.0000
30 1.40 30 0.98 30 0.76 § 100 1
35 1.29 35 0.90 35 0.70 = I Y=S0ga P
40 1.20 40 0.34 40 0.65 £ s
45 1.12 45 0.79 45 0.61 &
50 1.06 50 0.74 50 0.57 1
55 1.00 55 0.70 55 0.55 Log-Log Slope =0.55
60 0.96 60 0.67 60 0.52 T Project Location: Mojave
120 0.65 120 0.46 120 0.36
180 0.52 180 0.37 180 0.28 0.10 + ettt} + -+ + -
360 0.36 360 0.25 360 0.19 1 10 100 1000
Storm Duration (min)
Notes:

Source: NOAA Atlas 14, Volume 6, Version 2, Point Precipitation Frequency Estimates. Location: Mojave CA (Latitude: 34.9833°, Longitude: -118.192°)
(1) NOAA PFDS does not include a 20-year reccurence interval, so data for the 25-year recurrence interval was conservatively used.
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Golden Queen Mining Company, LLC Drainage Plan Update
Soledad Mountain Mine October 2019

Attachment C

NOAA Atlas 14 Precipitation Tables
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Precipitation Frequency Data Server
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https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?1at=34.9833&...

NOAA Atlas 14, Volume 6, Version 2
Location name: Mojave, California, USA*
Latitude: 34.9833°, Longitude: -118.192°

Elevation: 3912.64 ft**
* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra Pavlovic,
Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey Bonnin, Daniel
Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

‘ PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)?
i Average recurrence interval (years)
Duration
| 2 [ 5 0 | 25 50 100 200 500 | 1000
§-min 0.073 0.095 0.127 0.157 0.203 0.243 0.289 0.342 0.443 0.592
(0.060-0.089) ((0.078-0.116) |(0.104-0.156) |(0.128-0.195) |(0.160-0.260)||(0.187-0.319) |(0.217-0.388) |(0.250-0.472) [(0.311-0.637) |(0.402-0.881)
10-min 0.105 0.136 0.182 0.225 0.291 0.348 0.414 0.490 0.635 0.848
(0.086-0.128) ((0.112-0.167)|(0.149-0.224) |(0.183-0.279) {(0.229-0.373)||(0.269-0.457) |(0.312-0.556) |(0.359-0.677) |(0.446-0.914) | (0.576-1.26)
15-min 0.126 0.164 0.220 0.272 0.351 0.421 0.501 0.593 0.768 1.03
(0.104-0.155) |(0.135-0.202) |(0.181-0.271) |(0.221-0.337) |(0.277-0.451) |(0.325-0.552) |(0.377-0.672) |(0.434-0.818) | (0.540-1.11) | (0.696-1.53)
30-min 0.171 0.222 0.298 0.368 0.475 0.570 0.678 0.802 1.04 1.39
(0.141-0.210) |(0.183-0.273)||(0.244-0.367) |(0.299-0.457)|(0.374-0.610)||(0.440-0.747) |(0.510-0.910) | (0.587-1.11) | (0.730-1.50) | (0.942-2.07)
60-min 0.242 0.314 0.421 0.520 0.672 0.806 0.958 1.13 1.47 1.96
(0.199-0.297) ((0.258-0.386)||(0.346-0.519) |(0.423-0.646){(0.529-0.863)|| (0.622-1.06) | (0.721-1.29) | (0.830-1.57) || (1.03-2.11) | (1.33-2.92)
2.hr 0.372 0.473 0.616 0.742 0.929 1.09 1.26 1.45 1.73 1.97
(0.307-0.457) |(0.389-0.581)/|(0.506-0.759) |(0.604-0.922) | (0.731-1.19) || (0.837-1.42) | (0.945-1.69) | (1.06-2.00) | (1.21-2.49) | (1.34-2.93)
3-hr 0.468 0.594 0.769 0.920 1.14 1.32 1.51 1.72 2.03 2.28
(0.385-0.574) ((0.488-0.729)//(0.631-0.947) | (0.749-1.14) || (0.897-1.46) || (1.02-1.73) || (1.14-2.03) || (1.26-2.38) || (1.43-2.92) | (1.55-3.40)
6-hr 0.643 0.828 1.08 1.29 1.59 1.82 2.07 2.33 2.70 3.00
(0.529-0.788) | (0.681-1.02) || (0.886-1.33) || (1.05-1.60) || (1.25-2.04) || (1.41-2.39) | (1.56-2.78) || (1.71-3.22) || (1.90-3.88) | (2.03-4.46)
12-hr 0.803 1.11 1.51 1.84 2.28 2.62 2.97 3.33 3.83 4.21
(0.662-0.986) | (0.913-1.36) || (1.24-1.86) || (1.50-2.28) || (1.80-2.93) || (2.02-3.44) | (2.24-3.99) || (2.44-4.60) | (2.69-5.50) | (2.86-6.27)
24-hr 1.02 1.50 213 2.64 3.33 3.85 4.39 4.93 5.68 6.26
(0.903-1.17) || (1.33-1.73) || (1.88-2.46) | (2.31-3.07) | (2.82-4.00) | (3.20-4.74) || (3.55-5.53) || (3.88-6.40) | (4.28-7.68) | (4.56-8.76)
2.da 1.27 1.83 2.57 3.20 4.07 4.77 5.49 6.25 7.33 8.19
y (1.13-1.46) | (1.62-2.10) || (2.28-2.97) | (2.80-3.72) | (3.45-4.90) | (3.96-5.86) | (4.44-6.92) || (4.92-8.11) | (5.53-9.91) | (5.96-11.5)
3-da 1.44 2.03 2.84 3.53 4.52 5.31 6.15 7.06 8.35 9.40
Y | (1.28-1.66) | (1.80-2.34) | (2.51-3.28) | (3.10-4.11) | (3.83-5.44) || (4.41-6.53) | (4.98-7.76) | (5.55-9.15) | (6.30-11.3) | (6.85-13.2)
4-da 1.56 218 3.03 3.76 4.80 5.65 6.54 7.51 8.90 10.0
y (1.38-1.79) | (1.93-2.51) || (2.68-3.50) | (3.29-4.37) | (4.07-5.78) | (4.69-6.94) | (5.30-8.25) || (5.91-9.74) | (6.71-12.0) | (7.31-14.0)
7-da 1.76 2.44 3.35 413 5.22 6.10 7.02 8.01 9.40 10.5
y (1.56-2.02) | (2.16-2.81) || (2.97-3.87) | (3.62-4.80) | (4.43-6.28) | (5.06-7.50) | (5.69-8.85) || (6.30-10.4) | (7.09-12.7) | (7.68-14.8)
10-da 1.86 2.57 3.51 4.30 5.40 6.28 7.19 8.16 9.53 10.6
Yy (1.65-2.13) || (2.28-2.95) || (3.10-4.05) | (3.77-5.00) | (4.58-6.50) | (5.21-7.72) | (5.82-9.06) || (6.42-10.6) | (7.19-12.9) | (7.74-14.9)
20-da 2.22 3.07 418 5.10 6.37 7.36 8.39 9.47 11.0 12.2
y (1.97-2.55) | (2.72-3.53) || (3.70-4.82) | (4.47-5.94) | (5.40-7.66) | (6.11-9.05) | (6.79-10.6) || (7.45-12.3) | (8.29-14.9) | (8.89-17.1)
30-da 2.57 3.56 4.85 5.90 7.35 8.49 9.67 10.9 12.7 141
Yy (2.28-2.95) | (3.15-4.09) || (4.28-5.59) | (5.18-6.87) | (6.23-8.85) | (7.05-10.4) | (7.83-12.2) || (8.59-14.2) | (9.55-17.1) | (10.2-19.7)
45-da 3.09 4.28 5.83 7.10 8.85 10.2 11.6 13.1 15.2 16.9
Yy (2.74-3.55) || (3.79-4.92) || (5.15-6.73) | (6.23-8.27) | (7.50-10.6) | (8.47-12.6) | (9.41-14.7) || (10.3-17.0) | (11.5-20.6) | (12.3-23.7)
60-da 3.49 4.80 6.52 7.93 9.86 11.4 12.9 14.6 17.0 18.9
Y | (3.10-4.01) | (4.26-552) | (5.76-7.52) || (6.95-9.22) | (8.36-11.9) | (9.44-14.0) | (10.5-16.3) | (11.5-19.0) | (12.8-23.0) | (13.8-26.5)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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US Department of Commerce
National Oceanic and Atmospheric Administration

National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov
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Golden Queen Mining Company, LLC Drainage Plan Update
Soledad Mountain Mine October 2019

Appendix 2

FEMA Flood Insurance Rate Map
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35°0'26.65"N

118°15'2.01"W

M.808C.L.811

USGS The National Map: Orthoimagery. Data refreshed October, 2017.

FLOOD HAZARD INFORMATION

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Without Base Flood Elevation (BFE)
Zone A, V, A99

With BFE or Depth Zone AE, AO, AH, VE, AR

SPECIAL FLOOD

HAZARD AREAS Regulatory Floodway

0.2% Annual Chance Flood Hazard, Areas
of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less than one square mile zone x

‘ Future Conditions 1% Annual
\\\\ Chance Flood Hazard Zone X
Area with Reduced Flood Risk due to Levee
See Notes. Zone X
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NOTES TO USERS

For information and questions about this Flood Insurance Rate Map (FIRM), available products associated with
this FIRM, including historic versions, the current map date for each FIRM panel, how to order products, or the
National Flood Insurance Program (NFIP) in general, please call the FEMA Map Information eXchange at
1-877-FEMA-MAP (1-877-336-2627) or visit the FEMA Flood Map Service Center website at http://msc.fema.gov.
Available products may include previously issued Letters of Map Change, a Flood Insurance Study Report,
and/or digital versions of this map. Many of these products can beordered or obtained directly from the website.

Communities annexing land on adjacent FIRM panels must obtain a current copy of the adjacent panel as well
as the current FIRM Index. These may be ordered directly from the Flood Map Service Center at the number
listed above.

For community and countywide map dates refer to the Flood Insurance Study Report for this jurisdiction.

To determine if flood insurance is available in this community, contact your Insurance agent or call the National
Flood Insurance Program at 1-800-638-6620.

Basemap information shown on this FIRM was provided in digital format by USDA, Farm Service Agency (FSA).
This information was derived from NAIP, dated April 11, 2018.

This map was exported from FEMA's National Flood Hazard Layer (NFHL) on 2/26/2019 4:58:36 PM and does
not reflect changes or amendments subsequent to this date and time. The NFHL and effective information may
change or become superseded by new data over time. For additional information, please see the Flood Hazard
Mapping Updates Overview Fact Sheet at https://www.fema.gov/media-library/assets/documents/118418

This map complies with FEMA's standards for the use of digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap accuracy standards

This map image is void if the one or more of the following map elements do not appear: basemap imagery, flood

zone labels, legend, scale bar, map creation date, community identifiers, FIRM panel number, and FIRM effective

date.
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Map Projection:

GCS, Geodetic Reference System 1980;

Vertical Datum: No elevation features on this FIRM

For information about the specific vertical datum for elevation features, datum
conversions, or vertical monuments used to create this map please see the Flood
Insurance Study(FIS) Report for your community at https://msc.fema.gov
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Golden Queen Mining Company, LLC Drainage Plan Update
Soledad Mountain Mine October 2019

Appendix 3

Soledad Mountain Site Drainage Plan, Revision 4
(Golder, 2012)

GOO01-SoledadMtn-RevisedDrainagePlan-fnl.docx www.sespeconsulting.com



















































































































































































































































































































































































