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PROFESSIONAL CERTIFICATIONS
Slope Stability (Appendix C)
The California Professional Geologist/Certified Engineering Geologist and the California Certified
Engineering Geologist, by stamping the Slope Stability Investigation Report for the Amended
Reclamation Plan for CEMEX Alvic Quarry prepared by Terracon Consultants, Inc. (May 2020) (attached
in Appendix C) for CEMEX Construction Materials Pacific, LLC solely in respect to the report’s
scope of work, is accepting responsibility for its findings and recommendations within said report.
We have completed the Slope Sta bility Investigation services for the above referenced project.
This study was performed in genera l accordance witl1 Terracon Proposal No. PCB205023 dated
February 17, 2020 Th is report presents the find ings of the data review, geologic mapping,
laboratory testing and structura l evaluation, and provides reoommendations concern ing suitable
slope angles and heights for reclamation consistent with Surface Mining and Reclamation Act
(SIV1ARA) requirements .
We appreciate the opportunity to be of service to you on th is project If you have any questions
concerning this report or if we may be of fu rther service, please contact us.
Since rely,
Terracon Consultants, Inc.

Sen ior Geolog ist

Aerial Mapping/Topography (Cooper Aerial Surveys Co.)
This (topographic base) map has been produced according to procedures that comply with
national standard for spatial data accuracy (NSSDA) for a contour interval of 1-foot and a map
scale of l" = 100'. Dash contours inside vegetated areas and shadow outlined area may not meet
mapping standards and should be field checked. The computer plotted map was generated from
data compiled by digital stereo methods using aerial photography:
TAKEN ON FEBRUARY 2, 2015.
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Land Survey – Merrill Johnson (Appendix D)

CRAIG JOHN SON

L.S. 7562
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REVISED
RECLAMATION PLAN # 84M-012
FOR ALVIC AND ALUMINA QUARRY
CEMEX Construction Materials Pacific, LLC
CA Mine ID # 91-36-0105

1.0

MINE OPERATIONS

CEMEX Construction Materials Pacific, LLC (CEMEX) is submitting this application for a
Revised Reclamation Plan (Plan) for the Alvic & Alumina Quarry (CA Mine ID # 91-36-0105).
The Alvic & Alumina Quarry (project site, quarry) has been explored and mined historically
since the 1940s. It is a source of high alumina material used as an additive in the production of
cement for CEMEX’s cement operations. It is a vested mining operation. The Quarry is located
approximately 11 miles northeast of the Town of Apple Valley and consists of lands in portions
of Sections 3 and 4, Township 6 North, Range 2 West, San Bernardino Base and Meridian. The
Alvic Quarry is located within Assessor Parcel Numbers (APNs) 0464-051-02, 0464-051-24 and
0464-051-25. The site is located east of and adjacent to the CEMEX Black Mountain Cement
Plant. The site is accessed from Interstate 15 (I-15) via Stoddard Wells Road to Quarry Road
(paved public road) through the CEMEX guarded security gate on the western portion of the
CEMEX property. Refer to Figures 1 and 2 for a Regional Map and Vicinity Map.
The existing Reclamation Plan for the Alvic & Alumina Quarry (Reclamation Plan #84M-012)
was approved by San Bernardino County in 1984 and covers approximately 50 acres;
approximately 22 acres currently disturbed. A revision to Reclamation Plan #84M-012 was
approved by the County on October 11, 2011 for an increase in production to 100,000 tons per
year (tpy). The County conditioned the Reclamation Plan with an expiration date of February 23,
2034.
The Quarry is located on patented (private) lands owned by CEMEX. The existing quarry and
access road consist of approximately 22 disturbed acres. The proposed revision will include an
additional approximately 141 acres for a total plan area of approximately 163 acres to be
disturbed and reclaimed. Surrounding land uses include the CEMEX Black Mountain Cement
Plant, the Black and White Mountain limestone mining operations to the west and southwest of
the Quarry, the Victorville Aggregate Rail Loadout facility to the southwest, and vacant public
lands administered by the Bureau of Land Management (BLM) to the east, south, and north.
There are no other adjacent or nearby uses or residences within 5 miles.
Existing elevations at the site range from 3,900 to 4,600 feet above mean sea level (amsl), a
natural 700-foot change from west to east. Water strictly for dust control is supplied to the site by
water truck from wells located at the adjacent CEMEX cement plant. There will be no substantial
change in the amount of water used. The plant community within the boundary of the project site
and adjacent open space areas is creosote desert scrub.
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The quarry is estimated to contain approximately 43 million cubic yards or 81.7 million short
tons (1.9 short tons/cubic yard) of high alumina volcanic rocks of the Jurassic Sidewinder
Volcanic Series. The site will be mined at a maximum average production rate of 250,000 tons
annually which will provide adequate reserves for up to 100 years (approximate end of year
2120). Mining operations will consist of drilling and blasting, excavating by loader, and loading
ore into a portable crushing/screening plant within the quarry. The primary crushed/screened ore
will be loaded onto 100-ton off-road haul trucks by a loader and transported to the adjacent
CEMEX cement plant as an additive for the production of cement.
The plan revision proposes to continue mining within the existing pit area creating a horseshoe shaped quarry daylighting to the southwest with slopes ranging from 400 feet high on the north,
500 feet on the east, and 800 feet on the south. The pit depth will be deepened from 4,050 feet to
the 3,750-foot elevation amsl; approximately 700 feet below existing ground surface.
Overburden will be mainly placed in the west portion of pit with two additional sites located
outside the pit as needed. The portable processing operation and ore stockpiles in the southwest
area of the quarry cover approximately 5 acres. Table 1 lists the existing and planned operational
areas for the quarry, overburden stockpiles, topsoil, operational area, buffer areas, and roads.
Refer to Figure 3 and Sheet 2 for the Mine Plan.
Table 1
Existing and Planned Operational Areas
Alvic & Alumina Quarry
Quarry or Overburden
Areas
I

Existing Quarry
(acres)
I

Quarry
Quarry Buffer Area
Overburden Stockpile 1
Overburden Stockpile 2
Overburden Stockpile 3
Operations Area
Topsoil Stockpile
Test Plots
Access Road
Totals

Proposed Quarry
(acres)
I

20.7
--------------1.3
22.0

I

101.6
25.1
(10.0)1
8.0
6.5
(5.0)1
(2.0)1
(0.5)1
--141.2

Total
Project Areas
(acres)
122.3
25.1
(10.0)1
8.0
6.5
(5.0)1
(2.0)1
(0.5)1
1.3
163.2

I

Source: CEMEX, Lilburn 2020
1
Within overall quarry area
Notes: Totals may be slightly different due to rounding.

This proposed Plan was prepared with the following objectives:
•

To continue development of an existing high alumina ore resource that meets the State’s
and County’s SMARA requirements;
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•

To provide adequate high alumina material from an adjacent source to meet CEMEX’s
cement production needs;

•

To maintain the short distance traveled for hauling of high alumina ore rather than
importing material from an off-site location, resulting in decreased truck mileage and
related decreases in diesel fuel consumption and air pollutant emissions;

•

To provide reclamation and revegetation to impacted mining sites to reduce visual,
biological, and safety impacts; and

•

To reclaim the site for open space end use.

Land Owner, Operator:
CEMEX Construction Materials Pacific, LLC
4120 E. Jurupa Street, Suite 202
Ontario, CA 91761
Representative:
CEMEX Construction Materials Pacific, LLC
4120 E. Jurupa Street, Suite 202
Ontario, CA 91761
Christine Jones
(909) 335-2736
christinem.jones@cemex.com
Reclamation Plan No.: 84M-012 (approved in 1984)
CA Mine ID #: 91-36-0105
General Plan Designation: Regional Industrial (IR) and Community Industrial (IC) on the north.
Estimated Start Date: In operation
Estimated Operating Life: 100 years (or until December 31, 2120)
Estimated Mining Termination Date: December 31, 2120
Reclamation Plan Area: 535 acres
Area to be Reclaimed: 163.2 acres
Estimated Reclamation Completion: December 31, 2125 (followed by revegetation monitoring
until success criteria achieved)
Reclaimed End Uses: Open space
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Land Holdings
CEMEX’s contiguous private land holdings that make up the reclamation plan boundary are
listed below (refer to Figure 3 and Sheets 1 and 2). Table 2 lists the assessor’s parcel number,
area, and section location.
Table 2
CEMEX’s Privately-Held Land Holdings
Alvic & Alumina Quarry
Parcel Number

Area
(acres)

Location:
Sections within
T6N, R2W

0464-051-02 (all)

150

3&4

0464-051-24 (all)

200

4

0464-051-25 (portion)

234.4

3

Total Parcel Areas
584.4
Sources: San Bernardino County APN information, 2020

1.1

---

MINING OPERATIONS

The expanded Alvic & Alumina Quarry will consist of a 122-acre quarry and up to three
overburden stockpiles on approximately 24.5 acres (10 acres within the quarry). The site is
designed to include the portable crushing/screening plant operations, Overburden Stockpile 1,
and topsoil stockpiles within the shallow west end of the overall quarry area. The quarry is
estimated to contain approximately 43 million cubic yards or 81.7 million short tons (1.9 short
tons/cubic yard) of high alumina volcanic rocks. The site is currently permitted to mine up to
100,000 tpy and is planned to mine a maximum average production rate of 250,000 tons annually
which will provide adequate reserves for up to 100 years (approximate end of year 2120).
The following activities will be conducted prior to opening new areas for mining and overburden
stockpile development to limit disturbed areas to within the mine plan boundaries and to
facilitate ongoing and future reclamation and revegetation:
•

Excavation limits will be located and marked in the field;

•

Specified plants per the California Desert Plant Protection Act if found on-site that can
tolerate transplant will be salvaged to the degree possible and will be replanted on
reclaimed land available for revegetation;

•

Seeds of specified plants will be collected to the extent feasible and either used for
revegetation or stored appropriately for future viability; and

•

Salvageable soils and/or growth media up to 0.5 feet typically will be placed in a separate
identified topsoil stockpile(s) located generally in the southwest area of the quarry and
will be clearly marked and covered with larger material to limit wind and water erosion.
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The mining operation will consist of a continuation of the mining that has previously taken place
in the Quarry. This consists of drilling and blasting the quarry benches with resultant faces that
are approximately 50 feet high with an inter bench slope of 80°. Quarry haul roads are 30 feet
wide and grade is 10% or less depending on locations and conditions. The 80° inter bench
creates a bench off-set of approx. 9 feet with a 40-foot wide horizontal bench sloped slightly
towards the slope to retain precipitation. Bench heights and widths may slightly vary with
deposit geometry as determined in the field. The overall slope for operations and reclamation is
approximately 45° or 1H:1V. See Figure 4 for the Quarry Cross Sections and Sheet 4 for detailed
cross-sections.
The ore is removed at the quarry face with a front-end loader, transported by the loader to an onsite portable tracked vibrating grizzly, crushed, screened, and stockpiled within the quarry using
1 or 2 conveyors. The crushed/screened and stockpiled ore is transferred to the adjacent CEMEX
cement plant by off-highway trucks on an as-needed basis.
Mining, crushing, and screening operations will produce from 150 to 200 tons/hour for a 10-hour
day; approximately 1,500 to 2,000 tons/day. This would require approximately 125 to 167
operational days per year to meet the annual production proposed of 250,000 tpy. An average
would be approximately 150 operational days per year depending on demand. Currently
operations are conducted on approximately 60 to 75 days per year.
Slope Stability
The Slope Stability Evaluation Report prepared by Terracon May 2020 (see Appendix C)
calculated slope stability for potential failure geometries in representative slopes for the future
quarry expansion/reclamation and overburden stockpiles. The slope assessment is summarized
below. The quarry geology is dominated by metasedimentary units of the Lower Jurassic
Sidewinder Volcanics. These dense and hard units consist of well-bedded metasediments and
poorly bedded lahar (coarse mudflow). Bedding is relatively uniform and dips moderately to the
northwest. Structural elements within the rock units are dominated by locally well-defined
bedding and include intersecting joint sets and an inactive fault. Major elements of the structure
include:
• North-northwest-dipping bedding developed within the metasediments
• East-west trending, steeply dipping joint system
• Northwest-trending joint system that dips moderately to the southwest.
Based on the results of the stability analyses, the proposed rock slope configurations are
considered stable under static and seismic conditions as reclaimed slopes. Inclusion of horizontal
safety benches of 40 feet in width every 50 feet in height in final slope design is an effective
protection from rockfall, will reduce tensional forces in surface rock, and will reduce surface
erosion rates.
The following slope heights/angles versus materials are considered feasible for reclamation:
• Rock materials (Sidewinder Volcanics) — 45 degrees up to 710 feet in height
• Overburden Stockpile (OB) fill—27 degrees up to 120 feet in height

Alvic & Alumina Quarry
Revised Reclamation Plan 84-M012

8

October 2020

SW

NW

5000

5000

5000

4900

4900

4900

4800

4800

4800

4700

4700

4700

4600

4600

4600

4100

4500

41DO

O.!i

4400

4400

o ii

O .!i

... .!'(

4300

4300

.,. .!'(

... .!'(

4200

4100

< :S
> ,;;

< :s
> ,;;

4100

4100

SE
5000

,___ _ _ _ _ _A
_l_V_IC_Q
.c..U
_A_R_R_Y_E_X_
TE_N_T_ _ _ _ _ _ ___.;
1,616'

4900

i f--

4800

1

I 7

:: __J:...---- ------,I
/..-----------~------------------

4700

~-

Existing Gr011nd

z .,

< :S
> ,;;

..._ _g;::

. . ..

Z .,

..._ _g;::

. . ..

Z .;

--~---

4600
4500
Z .;

4400

o ii

4300

4300

.,. .:,(

..._ _g

4200

4200

... <

4100

4100

...>_ ,;;_g
... ..

-

e

;::

4400

< :S

4000

4000

4000

4000

3900

3900

3900

3900

3800

3800

3800
3700

;::

SO' High,Bench
10% Grade ~

3800

. ..

3700

i!

I

3600 -

3SOO

FEET

SECTION A

Horizonlal = Vertical

!

-1-

4800

--i

4700

I
I
I

4600

-

e

. . ..

1"0

Looking Norlheast

FEET

n~ 7il o
150
300
Scale: I inch = 300 feet
Horizontal = Vertical

:

4800

Al VIC !QUARRY EXTENT

i

1,040'

4700

~

,-

4600
_______

4500

4400
4300

< :S

...>_ _g,;;;::

3500

4900

.

4500

o .,;

3500

5000

4900

... .!'(

3600

3500

SE

511110

Z .,

3700
3600

SECTION B

Looking Norlhwest

NW

3700
- 3600

4200

i ··

4400

o _!:

4300

.,. .:,(

4200

...> ,;;;::

411110

...

3900

----

..

___,.. ...

4100

------

0 erolio~s Pod 01 39W x 83S°!Wide

---- ............................ .

-~
. . ..

3900

;

3800

;

_lReclaimed/f_inish d Surface

3700

.............. _

4000

!

3800

L _Exi,ting G,ouod

< :S

40'W1de

4100

Z .;

Alvie Quarry Typical Slape Design

3700

3600

3600

3500

3500

SECTION C
Looking Norlheast

FEET

~-;;.-

ISO

0

150

300

Scale: 1 inch = 300 feet
Horizontol = Verticol

CROSS SECTIONS AND DETAILS
CEMEX - Alvic and Alumina Quarry
RECLAMATION PLAN No. 84M-012
CA Mine ID # 91-36-0105
San Bernardino County, CA

FIGURE 4

Static factors of safety calculated for representative walls of 45 degrees over 700 feet in height
were 1.64 to 1.75 with seismic factor of safety ranging from 1.12 to 1.3. The overburden
stockpiles have a static factor of safety of 1.72 with seismic factor of safety ranging from 1.13.
These factors of safety are in excess with Division of Mine Reclamation (DMR) criteria of static
factors of safety (FS) in excess of 1.5 and seismic factors of safety at or greater than 1.1.
Therefore, the proposed rock slope configurations are considered stable under static and seismic
conditions as reclaimed slopes (refer to Table 4 in Appendix C).
Terracon recommended the following design/monitoring measures during operations and
reclamation which have been included in the slope assessment:
•

Inclusion of horizontal safety benches in final slope design per the Mine Reclamation
Plan which will be an effective protection from rockfall, reduces tensional forces in
surface rock, and reduces surface erosion rates.

•

Quarry rims will be protected with berms as necessary to prevent slope erosion in areas
where overland flow is toward slopes and also for public safety.

•

Overall final cut slopes in the rock materials shall be no steeper than the slopes designed
in the Reclamation Plan.

•

Localized structures at the bench scale may form zones that require scaling and/or
excavation to flatten or steepen face angles to achieve suitable reclamation conditions. At
such time and locations as reclamation slopes are excavated, a qualified geotech
professional should examine the slope conditions to determine conformance with the
reclamation plan.

•

Continued inspection and monitoring of mine benches and slope conditions for
indications of potential instability and failure warning signs shall be implemented.

•

Final reclaimed overburden stockpile slopes shall be no steeper than 2H:1V to the
maximum proposed heights as shown on the Mine Reclamation Plan and surface drainage
shall be conveyed away from slopes.

Several slope failures are evident in the existing highwall as noted in the County inspection
report (2020). It appears that most or all of these existing failures were present on the date of the
1994 Google Earth imagery. These failures include wedge failures (NE highwall), slumps (SE
highwall) and topples (SE highwall). The existing highwall is not benched and exceeds 100 feet
high locally. Much of the highwall is very steep (70 degrees to near vertical). The largest topple
failure area cannot be removed at this time due to its proximity to the current permitted
boundary.
All of these highwall failures will be removed by additional mining and upon reclamation under
this revision. Therefore, they pose no concern with respect to the revised reclamation plan.
However, these failures are instructive as to the types and sizes of failures that could occur along
the observed discontinuities and associated with weathering. The hazard of these types of failures
is expected to be greatly reduced under the proposed reclamation/benching program.
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Plant and Mobile Equipment
The typical quarry equipment listed in Table 3 are utilized for mining, hauling, and road
maintenance activities on-site. As operations progress over time, replacement equipment may be
required to optimize operations and to meet equipment emissions’ standards. The replacement
equipment types would not substantively change over time. Haul trucks, diesel equipment, and
the processing plant will meet all requirements of the Mojave Desert Air Quality Management
District (MDAQMD) and the California Air Resources Board’s (CARB) off-road diesel vehicles
regulations to reduce diesel pollutants.
Scheduled equipment maintenance will take place at the adjacent Black Mountain facilities.
Minor or emergency repairs and re-fueling with portable maintenance/fuel trucks may be
conducted at the quarry with appropriate safeguards. Any used oil generated at the mine site will
be collected and transported for off-site recycling or disposal by approved methods and by
properly trained and licensed personnel. There are and will be no diesel or gasoline storage tanks
in the Quarry. New areas of disturbance will be added to the Best Management Practices (BMPs)
and a Storm Water Pollution Prevention Plan (SWPPP).
Table 3
Typical Quarry Equipment for Alvic & Alumina Quarry
Equipment

Typical
Number

Current
Days/Year

Planned
Days/Year

Front-End Loader
(CAT 996 typ.)

1

60

150

Loading of excavated materials into the processing
plant at quarry.

Front-End Loader
(CAT 992 typ.)

1

60

150

Loading of processed materials into off-road haul
trucks.

Dozer
(CAT D8 typ.)

1

10

20

Mining and stockpiling of material. Construction and
maintenance of roads and quarry benches.

Grader
(CAT 140 typ.)

1

10

20

Construction and maintenance of roads.

Drill Rig
(varies with contractor)

1

15

30

Drill holes for placement of explosives.

Off-Road Haul Trucks
(100-ton CAT 777 typ.)

1

60

150

Transportation of excavated material to the cement
plant and overburden to stockpiles.

Water Truck
(4,000 gallons typ.)

1

60

150

Processing plant
(vibrating grizzly,
crusher, screen, and
conveyors)

1

60

150

Ancillary Equipment

Varies

Purpose

Water spray haul roads, active quarry areas, overburden
stockpiles, and general dust control.
Portable tracked crushing/screening plant (currently
Sandvik QA340) brought on-site as needed to process
ore prior to shipping. Permitted under Statewide
Portable Equipment Registration with CARB. Future
plants shall comply with applicable air quality rules.

Varies

Maintenance vehicles, pick-ups, SUVs, etc.

Source: CEMEX 2020
List above is typical equipment to be used on-site. Equipment types are not expected to vary. Specific equipment will change
during the life of the project due to replacement of aging equipment and updated equipment and fleet emission standards.
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The increase in production from 100,000 tpy to 250,000 tpy will increase operational days from
60 to 75 days per year to approximately 150 days per year. There will be no change to the type of
equipment used on-site or hours per day when operational.
Dust Control
Existing dust control measures are in compliance with MDAQMD Rules 401 (limiting visible
emissions); 402 (avoid nuisance emissions to people or businesses or property); 403 (prohibits
visible dust from crossing property lines); and 403.2 (requirements for controlling fugitive dust)
and meet the required air quality standards. The dust control measures are required to be in place
and operative with approval and periodic monitoring by MDAQMD and CEMEX personnel
ensuring that the regulatory standards are met. The principal dust control measure is the water
spraying at the processing plant and of roads, operational quarry areas, and active overburden
stockpiles. A 4,000 gallon water truck is used for dust control. Water for dust control will
continue to be obtained from existing wells and storage tanks located at the adjacent CEMEX
cement plant.
Sanitation
Portable toilets will be supplied for use by employees and will be located on-site at the
operations area.
Site Access and Public Safety
Access onto the CEMEX Black Mountain operations area including the Alvic & Alumina Quarry
via Quarry Road is secured by a 24-hour security office and gate with access limited to
employees, authorized personnel, and shipping and deliveries. The Quarry is located to the east
of the cement plant and is surrounded by rugged vacant mountains with no public access. Quarry
areas will have warning signs, roads not used will be blocked or closed, and safety berms six feet
in height will be constructed along the quarry rims. Any unauthorized roads will be blocked or
closed at the property boundary.
There are no known portals, shafts, tunnels or openings on the mine site. If any are uncovered,
they will be either closed or gated or protected from public entry but preserved for bat and other
wildlife if applicable in consultation with County.
1.2

MINE WASTE

Overburden material is estimated to be approximately 10% of the total reserves, about
4.25 million cubic yards or 8.1 million short tons. Overburden Stockpile 1 will be located in the
western portion of the Alvic & Alumina Quarry. Refer to Sheet 2 for additional information. The
stockpile will have a 150-foot depth (height) with the top elevation of 4,000 feet amsl. In
addition, overburden may be stockpiled to the northwest of the quarry in Overburden Stockpile 2
and to the east of the quarry in Overburden Stockpile 3. The tops of stockpiles will be designed
with inward drainage with a 5 to 10-foot deep depression to catch precipitation which will
percolate and evaporate and avoid runoff down the stockpile slopes or haul roads and potential
erosion. The overburden material is compacted by tractor roll-over.
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Hazardous Materials and Waste
No hazardous materials are used on-site with the exception of fuel and oil for mobile equipment
and no RCRA hazardous waste is produced on the mine site. Scheduled equipment maintenance
will take place at the adjacent Black Mountain facilities. Minor or emergency repairs and refueling with portable maintenance/fuel trucks may be conducted at the quarry with appropriate
safeguards. Any used oil generated at the mine site will be collected and transported for off-site
recycling or disposal by approved methods and by properly trained and licensed personnel. There
will be no diesel or gasoline storage tanks in the Quarry.
CEMEX has prepared a Hazardous Materials Business Plan (HMBP) for the cement plant
including the mine site that addresses the hazardous materials stored and used at these facilities.
The HMBP describes methods and procedures to minimize the potential for hazardous material
and waste releases including an emergency response and contingency and spill response
procedures.
CEMEX has prepared a Storm Water Pollution Protection Plan (SWPPP WDID#: 6 B36I019598,
April 2020) and a SPCC Plan for the cement plant and the Alvic Quarry site. The SPCC is
designed to minimize the potential for spills or releases of oil and fuel and outlines procedures to
be followed in the event of a spill. New areas of disturbance will be added to the SWPPP and the
SPCC.
Safety measures for the use of blasting materials are discussed in Section 1.6 Blasting.
1.3

ORE PROCESSING

Mining operations will continue in the existing quarry area progressing in a northeasterly
direction. The operation will consist of drilling and blasting the quarry faces and loading the
broken rock with a front-end loader. The loader will feed a portable processing plant (currently
Sandvik QA340) brought on-site as needed and the crushed/screened ore will be placed onto
temporary stockpiles. Mobile equipment will run on diesel fuel and the minimal power for the
plant will be produced by a small diesel fueled generator. Diesel fuel will be obtained from
existing storage tanks located at the adjacent CEMEX cement plant. Fuels will not be stored onsite.
The listed equipment and portable processing plant facility are typical and the actual plant
equipment, manufacturers, and configurations may vary. The portable processing plant is
required to comply with MDAQMD rules and regulations. The current processing plant has a
state-wide portable equipment registration number 176694 under the CARB.
1.4

PRODUCTION WATER

Water will be used for dust control measures only. Water will be applied to the working areas,
roads, and material transfer points. Water is not available at the Alvic & Alumina Quarry and
will be hauled via a 4,000 gallon water truck from wells and storage tanks at the adjacent
CEMEX cement plant. The estimated water usage is two truckloads or 8,000 gallons/day; about
3.75 acre-feet per year based on 150 operational days per year. Water used for dust control will
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evaporate and therefore, the project will not produce any run-off water. There is no surface water
within the project vicinity.
The Alvic & Alumina Quarry and the Black Mountain facilities are located in the Upper Mojave
River Valley groundwater basin; the Alto Subarea. The area is adjudicated and the watermaster
is the Mojave Water Agency (MWA). CEMEX has approximately 20 active and inactive wells in
the Alto Subarea. Several of these wells provide water for dust control at the Quarry; estimated
to average about 3.75 acre-feet per year; an increase over existing usage of 2.25 acre-feet.
CEMEX has a verified base annual production of 1,499 acre-feet and its use is monitored
annually by CEMEX and reported to the MWA. The expected increase of water usage for the
revised Plan of about 2.25 acre-feet is not a substantial increase. Refer to Section 4.0 and the
environmental document for additional information.
1.5

EROSION AND SEDIMENTATION CONTROL

Due to the hard bedrock material, lack of fine surface material, and low rainfall (less than
4 inches/year) the site has little potential for erosion and sedimentation. Control of surface
drainage, erosion, and sedimentation of the operations involves the following primary
components:
•

Limiting surface disturbance to the minimum area required for active operations;

•

Diverting runoff from flowing down quarry and stockpile slopes; and

•

Stabilizing disturbed areas through regrading, replacement of soils, revegetation, and
erosion control practices.

All operations on-site will comply with the SWPPP to be updated periodically with mine site
development and implementation of storm water BMPs. The quarry will be cut into bedrock and
precipitation falling within the quarry will be allowed to flow into the quarry and percolate or
evaporate.
1.6

BLASTING

Blasting operations involve drilling along the mining face, placement of charges, and detonation
of the charges by a blaster licensed through the Bureau of Alcohol, Tobacco, Firearms, and
Explosives (BATF&E) for handling explosive materials. The transporting, handling, storage, and
use of explosive materials, blasting agents, and blasting equipment shall be directed and
supervised by a qualified blasting contractor. The blasting contractor and the explosive delivery
company must be licensed in accordance with all Federal, State, and local agencies and
regulations, U.S. Department of Transportation hazardous materials (HAZMAT) Certificate of
Registration, California HAZMAT Transportation License, and general liability insurance policy
for explosive transportation and permitted under the San Bernardino County Fire Department
pursuant to Uniform Fire Code adopted by the Department.
All blasters shall possess a current blasting license issued by CAL-OSHA and be experienced in
quarry blasting and hold applicable insurance. The blasting contractor’s employees must be
Alvic & Alumina Quarry
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trained in accordance with CAL-OSHA and MSHA requirements and possess certification of
such training.
Blasting shall only be conducted by a licensed blaster under the Office of Surface Mining (OSM)
Blasting Performance standards (30 CFR Section 816.61-68). A blast design is required if
conducted within 1,000 feet of any building used as a dwelling, public building, school, church,
or community or institutional building outside the permit area and pre-blasting surveys are
required for all residents or owners of dwellings or other structures located within 1/2 mile of the
permit area (30 CFR Section 816.61-62). No such dwellings or residents exist within these
distances to blasting operations.
Drilling is currently conducted 5 days a week, 10 hours/day on about 15 days per year with
depths of approximately 55 feet. Drilling days will be extended to approximately 30 days per
year during new quarry development. Blasting currently takes place approximately 2 to 3 times
per year. Blasting would likely increase to up to about 6 blasts/year. Blasting activities take place
between the hours of 10:00 a.m. and 4:00 p.m. on weekdays (Monday through Friday). No
blasting shall be allowed after dark.
It is also important that basic safety requirements are practiced during blasting for on-site
employees, equipment, and structures. Proper blasting design by qualified experts is the best
method for eliminating the potential impacts of blasting operations. A proper blasting design
involves efficient use of explosive delays and enough stemming or overburden material to
confine fly rock. In addition, a number of safety measures specific to the project site will be
required including removal of unstable boulders, stabilizing boulders, limiting the amount of
explosive used in blasting, inspecting the site prior to blasting, posting lookouts and use of
warning signals.
The current blasting agents are ammonium nitrate and fuel oil (ANFO). No explosives will be
stored onsite.
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2.0

RECLAMATION PLAN

2.1

LAND USE

The Alvic & Alumina Quarry is in the eastern edge of Sidewinder Valley approximately
11 miles northeast of Apple Valley. The site is located entirely on private/patented land owned
by CEMEX. CEMEX has unpatented mining claims in areas directly to the north, east, and south
of the Quarry. The 2008 County General Plan land use/zoning designation for the site is
Regional Industrial (IR). The 2020 County-wide Plan (October 2020) has separate land use
categories (LUCs) and zoning. The new land use category is General Industrial (GI) and the
“new” zoning is IR. This is considered no change from the 2008 General Plan. These
designations include the adjacent CEMEX cement plant, limestone quarries and related facilities.
The surrounding vacant lands are primarily public lands administered by the BLM with and an
LUC of Resource/Land Management (RLM) and zoning of Resource Conservation (RC).
The surrounding lands to the north, east, and south are vacant, rugged mountainous desert lands.
The CEMEX Black Mountain Cement Plant, the Black/White quarries complex, and the
Victorville Aggregate Rail Loadout Facility are located to the west.
2.2

VISIBILITY

The site is not visible by any surrounding residences or roads. The site is not part of a scenic
viewshed or visible from a scenic highway. The eventual reclamation and revegetation of the site
will aid in blending the site with the surrounding topography and vegetation.
2.3

VEGETATION

During the field investigation one (1) plant community was observed within the boundary of the
project site: Mojavean or creosote desert scrub. For a complete description of the onsite
vegetation, refer to the Biological Resource Assessment prepared by ELMT Consulting, Inc.
included in Appendix A of this Plan. The CEQA document that will be prepared by the County
for this Revised Plan will assess biological resources including sensitive plants, potential impacts
to sensitive plant species, and recommended mitigation.
Active Mining Areas (approx. 25 acres)
Active mining areas have been subject to a high level of human disturbances from existing
mining activities and no longer comprise a native plant community. These areas are unpaved and
are primarily or entirely devoid of vegetation, or support ruderal/weedy plant species and are
found throughout the project site. Disturbed areas included existing mining pits, dirt access
roads, and stockpile areas. Plant species occurring within these disturbed areas include red brome
(Bromus madritensis ssp. rubens), short-podded mustard (Hirschfeldia incana), and
Mediterranean grass (Schismus barbatus).
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Proposed Expansion Area (76 acres)
The Mojavean or creosote desert scrub plant community occurs throughout the
undeveloped/undisturbed portions of the project site and is the dominant plant community within
the surrounding landscape. This plant community is found on the outer perimeter of the project
site boundaries, outside of the areas that have been subject to existing mining activities, on the
steep slopes of rolling hills. Common plant species found within this plant community include
fiddleneck (Amsinckia tesselata), desert dudleya (Dudleya saxosa), sagebrush combseed
(Pectocarya linearis), curvenut combseed (Pectocarya recurvata), red-stemmed filaree (Erodium
cicutarum) (non-native), wingnut cryptantha (Cryptantha pterocarya), creosote (Larrea
tridentata), Mojave yucca (Yucca schidigera), desert trumpet (Eriogonum inflatum), pencil
cholla (Cylindropuntia ramosissima), burrobush (Ambrosia dumosa), hedgehog cactus
(Echinocereus sp.), beavertail cactus (Opuntia basilaris), barrel cactus (Echinocactus sp.),
common phacelia (Phacelia distans), desert wishbone (Mirabilis laevis), matchweed
(Gutierrezia californica), cheesebush (Ambrosia salsola), and brittlebush (Encelia farinosa).
Special-Status Plants
According to the California Natural Diversity Database (CNDDB) and California Native Plant
Society (CNPS), five (5) special-status plant species have been recorded within the regional area.
No special-status plant species were observed on-site during the field investigation, which was
conducted during the blooming period for some of the special-status plant species. Further, based
on habitat requirements for the identified special-status species and known distributions, it was
determined that the undeveloped portions of the project site that support the Mojavean desert
scrub plant community do not have the potential to support any of the special-status species
documented as occurring within the vicinity of the project site are presumed absent. The project
site is located at the maximum elevational rage from most of the special-status species. As a
result, no impacts to special-status species are expected to occur.
2.4

WILDLIFE

No special status wildlife species were observed or detected within the impact area. Plant
communities provide foraging habitat, nesting and denning sites, and shelter from adverse
weather or predation. A discussion of wildlife species that were observed during the field survey
or that are expected to occur within the project site is included. Observations are limited by the
season, time of day, and weather condition in which the field survey was conducted. Wildlife
detections were based on calls, songs, scat, tracks, burrows, and direct observation. Refer to
Appendix A for additional information on wildlife. The CEQA document that will be prepared
by the County for this Revised Plan will assess biological resources including sensitive plants,
potential impacts to sensitive plant species, and recommended mitigation.
Fish and Amphibians
No fish, amphibians, or hydrogeomorphic features (e.g., perennial creeks, ponds, lakes,
reservoirs) with frequent sources of water that would provide suitable habitat for fish and
amphibians were observed on or immediately adjacent to the project site.
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Reptiles
The expansion area provides suitable foraging and nesting habitat for a variety of reptilian
species adapted to conditions within the Mojave Desert. The only reptilian species observed
during the field investigations was common side-blotched lizard (Uta stansburiana elegans).
Common reptilian species that have the potential to occur on-site include great basin whiptail
(Aspidoscelis tigris tigris), desert horned lizard (Phrynosoma platyrhinos calidiarum), northern
Mohave rattlesnake (Crotalus scutulatus scutulatus), and Great Basin gopher snake (Pituophis
catenifer deserticola). No desert tortoise (Gopherus agassizii) (Fed./CA threatened) or signs
were observed during the field investigation mainly due to steep, rocky terrain.
Birds
The expansion area provides suitable foraging and nesting habitat for a variety of resident and
migrant bird species adapted to conditions within the Mojave Desert. Avian species detected
during the survey included common raven (Corvus corax), black-throated sparrow (Amphispiza
bilineata), canyon wren (Catherpes mexicanus), and Costa’s hummingbird (Calypte costae).
Common avian species expected to occur on-site include house finch (Haemorhous mexicanus),
cactus wren (Campylorhynchus brunneicapillus), rock wren (Salpinctes obsoletus), Say’s phoebe
(Sayornis saya), white-crowned sparrow (Zonotrichia leucophrys), Gambel’s quail (Callipepla
gambelii), and mourning dove (Zenaida macroura).
Mammals
The expansion area provides suitable foraging and denning habitat for a variety of mammalian
species adapted to conditions within the Mojave Desert. Most mammal species are nocturnal and
are difficult to observe during a diurnal field visit. The only mammalian species observed during
the field investigation was white-tailed antelope ground squirrel (Ammospermophilus leucurus).
Common mammalian species that have potential to occur on-site include desert woodrat
(Neotoma lepida), kangaroo rat (Dipodomys sp.), desert cottontail (Sylvilagus audubonii), blacktailed jackrabbit (Lepus californicus), and coyote (Canis latrans). No bat species are expected to
occur due to a lack of suitable roosting habitat (i.e., trees, crevices, abandoned structures) within
and surrounding the project site.
Nesting Birds
No active nests or birds displaying nesting behavior were observed during the field survey. The
Mojavean desert scrub plant community provides suitable foraging and nesting habitat for yearround and seasonal avian residents, as well as migrating songbirds that have adapted to
conditions in the Mojave Desert. A pre-construction nesting bird clearance survey (described
below) shall be conducted within three (3) days prior to ground disturbance to ensure no nesting
birds will be impacted from project implementaiton.
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Wildlife Corridors and Linkages
According to the San Bernardino County General Plan, the project site has not been identified as
occurring within a Wildlife Corridor or Linkage. Although partially constrained by existing
mining facilities to the west, the open and natural habitats on and surrounding the project site
allow for local wildlife to move from the project site into the undeveloped areas surrounding the
project site in search of food, shelter, or nesting habitat.
The project site is separated from these identified regional wildlife corridors and linkages by
existing development and roadways, and undeveloped land; however, there are no riparian
corridors or creeks connecting the project site to these areas. The undeveloped land in the
immediate vicinity of the project site provides local wildlife movement opportunities for wildlife
species moving through the immediate area. The project site does not function as a major
wildlife movement corridor or linkage. As such, implementation of the proposed project is not
expected to have a significant impact to wildlife movement opportunities or prevent local
wildlife movement through the area since there is ample habitat adjacent to the project site to
support wildlife movement opportunities.
The project site is situated within a proposed Desert Tortoise Linkage area as identified in the
BLM’s Desert Renewable Energy Conservation Plan (DRECP) for public managed lands only.
However, the steep terrain does not provide suitable habitat for desert tortoise, and no suitable
burrows were observed.
State and Federal Jurisdictional Waters
The project site was evaluated for the presence of jurisdictional waters of the United States,
waters of the State, and/or jurisdictional streambed. The biologists carefully assessed the site for
depressions, inundation, presence of hydrophytic vegetation, staining, cracked soil, ponding, and
indicators of active surface flow and corresponding physical characteristics such as a clear,
natural line impressed on the bank, shelving, changes in the character of soil, destruction of
terrestrial vegetation, the presence of litter and debris. Suspected jurisdictional areas were
checked for the presence of definable channels, soils, and hydrology.
Based on the proposed mining expansion boundary, none of the mapped riverine resources will
be impacted from project implementation. Therefore, regulatory approvals will not be required
for project implementation. If the proposed project footprint is revised and/or mining activities
encroach into the adjacent riverine features, further review will be required to define project
impacts and acquire regulatory approvals from the Corps, Regional Board, and/or CDFW, if
necessary.
Special-Status Wildlife
According to the CNDDB, fifteen (15) special-status wildlife species have been reported in the
Turtle Valley, Stoddard Well, Apple Valley North, and Fairview Valley quadrangles (refer to
Appendix A). No special-status wildlife species were observed on-site during the habitat
assessment. Based on habitat requirements for specific species and the availability and quality of
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on-site habitats, it was determined that the proposed project site has a moderate potential to
provide suitable habitat for loggerhead shrike (Lanius ludocivianus), and low potential to provide
suitable habitat for Cooper’s hawk (Accipiter cooperii), golden eagle (Aquila chysaetos),
burrowing owl, and prairie falcon (Falco mexicanus). Further it was determined that the project
site does not provide suitable habitat for any of the other special-status wildlife species known to
occur in the area including the desert tortoise.
In order to ensure impacts to the aforementioned species do not occur, the following condition to
comply with the Migratory Bird Treaty Act (MBTA) and Fish and Game Code is required:
•

Construction activities and/or the removal of any trees, shrubs, or any other potential
nesting habitat should be conducted outside the avian nesting season. Nesting birds are
protected pursuant to the MBTA and California Fish and Game Code (Sections 3503,
3503.3, 3511, and 3513 of the California Fish and Game Code prohibit the take,
possession, or destruction of birds, their nests or eggs).
If construction occurs between February 1st and August 31st, a pre-construction
clearance survey for nesting birds should be conducted within three (3) days of the start
of any vegetation removal or ground disturbing activities to ensure that no nesting birds
will be disturbed during construction. The biologist conducting the clearance survey
should document a negative survey with a brief letter report indicating that no impacts to
active avian nests will occur. If an active avian nest is discovered during the preconstruction clearance survey, construction activities should stay outside of a 300-foot
buffer around the active nest. For listed and raptor species, this buffer should be
expanded to 500 feet. A biological monitor should be present to delineate the boundaries
of the buffer area and monitor the active nest to ensure that nesting behavior is not
adversely affected by construction activities. Once the young have fledged and left the
nest, or the nest otherwise becomes inactive under natural conditions, construction
activities within the buffer area can occur.

With implementation of a pre-construction nesting bird clearance survey, impacts to these
special-status species will be less than significant and no mitigation will be required.
Critical Habitat
Under the federal Endangered Species Act, “Critical Habitat” is designated at the time of listing
of a species or within one year of listing. Critical Habitat refers to specific areas within the
geographical range of a species at the time it is listed that include the physical or biological
features that are essential to the survival and eventual recovery of that species. The project site is
not located within federally designated Critical Habitat. Further, the closest Critical Habitat
designation is located approximately 7.1 miles east of the project site for Mojave Desert tortoise
and 13 miles southwest of the project site for southwestern willow flycatcher (Empidonax traillii
extimus). Therefore, no impacts to federally designated Critical Habitat will occur from
implementation of the proposed project.
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2.5

RECLAMATION

CEMEX proposes to reclaim the site to meet SMARA requirements implemented by the County
that will minimize impacts to the surrounding environment and provide public safety. The
objectives of this Reclamation Plan are to:
•
•
•
•

Eliminate or reduce environmental impacts from mining operations;
Reclaim to a usable condition for post-mining end uses which will include open
space/habitat;
Reshape mining features and revegetate disturbed areas to return biological productivity
and to minimize aesthetic impacts; and
Reclaim the site as necessary to eliminate hazards to public health and safety.

Because of the phased nature of the mining development, reclamation concurrent with mining
only can occur to a limited degree for safety and logistical reasons. Concurrent reclamation starts
with the initiation of mining and development of new quarry areas, roads or new overburden
stockpiles and includes the following:
•

Pre-development plant surveys to mark specific plants and cacti for salvaging and/or seed
collection;

•

Salvaging seeds and re-locatable plants and cuttings for re-planting to available
reclamation areas during clearing of areas to be developed;

•

Stockpile available surface material for future revegetation in separate identified
stockpiles seeded with an erosion control ground cover, water sprayed to create a crust,
and/or covered with a larger rock material to limit wind and water erosion;

•

Using a portion of the quarry for overburden placement;

•

Sloping and grading of completed quarry and stockpile slopes for safety, slope stability,
and erosion control;

•

Ripping of compacted areas and roads prior to revegetation;

•

Covering disturbed areas with salvaged soil and alluvium overburden to aid in
revegetation;

•

Revegetation – imprinting seeds and broadcast seeding followed by covering seed with
layer of soil or alluvium by pulling chains or screens over the area;

•

Upon completion of mining, remaining equipment, any structures, and internal roads not
needed for site access will be reclaimed, and

•

Monitoring and remediation until success criteria achieved.

The development of the quarry and timing for reclamation are linked to operational parameters
and product demand. Mining operations experience unscheduled development changes due to
market/economic demands and variation in ore. The County will be updated in the annual
monitoring report on the status of operational and reclamation timing.
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Reclamation will include the removal of all equipment, any structures, and debris from the site.
Any remaining overburden or ore stockpiles will be graded into the quarry benches or floor.
Compacted surface material in the processing area will be loosened by mechanical means and the
entire site, onsite roads, processing area and quarry, will be reseeded with native plant species.
The Alvic & Alumina Quarry will cover approximately 163 acres which will be reclaimed except
for the access road and internal quarry roads needed for access for revegetation and site
maintenance. Mining of the pit will continue until 2120. Revegetation will take place
concurrently on the upper benches as feasible upon completion of the benches. The processing
area will be revegetated upon removal of all equipment and recontouring the surface.
Approximately 160 acres will be revegetated minus the remaining roads and the inter-bench
slopes composed of hard rock faces. Principal areas to be revegetated will be quarry benches, the
waste/overburden stockpiles, equipment processing area and disturbed areas along the edges of
the open pit quarry area.
The finished quarry benches shall be inclined 1H:1V (horizontal to vertical), with the vertical
faces approximately 50 feet in height at an 80° slope. The 40-foot wide horizontal benches shall
be inclined 2 percent toward the faces to capture precipitation and falling rock material. Bench
heights also may vary with material encountered during excavations. A protective berm will be
maintained around the quarry rim and accessible benches and shall be posted with warning signs
of steep slope hazard. The ends of the benches will be blocked with large rock (larger than
¼ ton) to prevent access. Refer to Figure 5 and Sheet 3 for the Reclamation Plan.
All the stockpile slopes will be developed and reclaimed with 2H:1V slopes. The Slope Stability
Report determined that the stockpile slope of 150 feet at 2H:1V will meet or exceed static and
seismic factors of safety in conformance with DMR criteria suitable for use as open space.
The stockpile slopes will be graded concurrently when a bench is completed, the final slopes will
be graded to create more natural surfaces to blend into or conform with the surrounding hills and
topography and to create islands and pockets to place salvaged soil. This practice will enhance
the capture of seeds and rainfall to facilitate revegetation and stability. The tops of stockpiles will
be designed with inward drainage with a 5-foot deep depression to catch precipitation which will
percolate and evaporate and avoid runoff down the stockpile slopes and reduce potential erosion.
The top of the stockpiles will be covered with soil and revegetated.
The access roads will be left on-site for use during revegetation and monitoring activities and for
overall future site access and public safety as shown on the Reclamation Plan. Roads not needed
for site and quarry access will have any road base material removed, surface ripped and covered
with available soil and revegetated. Other on-site roads needed for quarry access will be
reclaimed after reclamation of quarries and stockpiles to allow access to all reclamation areas.
2.6

REVEGETATION

A Revegetation Plan for the Alvic & Alumina Quarry was prepared by ELMT Consulting (April
2020) and is included as Appendix B. It includes detailed procedures and methodologies for the
revegetation effort. This section includes a summary of the Revegetation Plan.
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FIGURE 5

Existing Baseline Vegetation
The existing vegetative conditions of the site were documented by a biological survey included
within the Revegetation Plan. The site consists of only one plant community, Mojavean desert
scrub, and the common plant species found within this plant community are listed in Section 2.3
and Appendices A and B.
In order to accurately define baseline conditions of the Mojavean Desert scrub plant community
and to adequately measure the success of the revegetation over time, plant transects were
conducted using the point intercept methodology. ELMT biologists used the Releve
methodology to select representative transect locations. The Releve methodology allows a
biologist to use their knowledge of an area and the habitat(s) found within that area to
subjectively select transect lines or locations as representative of that habitat(s) rather using other
methodologies that require a large number of randomly generated transects in order to ensure
that sample size is sufficient to adequately represent habitat(s) in the area. For the proposed
project, there is a single habitat which is homogenous across the project site, and three transect
locations were selected as representative of habitat and landforms found onsite. The landforms
selected were Transect 1: north facing slope on north side; Transect 2 – south facing slope on
north side; and Transect 3 – north facing slope on south side.
Baseline vegetation data was obtained by sampling three 50-meter long and 1 meter wide
transects plotted within the future impact area. Vegetation within in each line was sampled using
the point-intercept method (California Native Plant Society 2014). All native and non-native
plant species within a 50-meter square transect were recorded. Also, a transect line was stretched
down the center of each transect and plant species, native and non-native, that were intercepted
by the line were noted and recorded at half-meter (1.6-foot) intervals. Refer to Appendix B for
additional transect data.
Tables 4 and 5 show the results of the plant transect data gathered on-site in terms of cover,
density and species richness. The revegetation effort will focus on the perennial pioneer shrubs,
herbs, and annuals that aid in providing organic material, holding moisture, and breaking up the
surface.
Revegetation
To implement revegetation, it is recommended that all native seeds be used during the
revegetation effort. Therefore, native seed should be collected onsite or from similar areas of
undisturbed Mojavean Desert scrub habitat located adjacent to the active mine site. If needed to
augment seed collection, native seeds may be purchased from commercial suppliers.
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Table 4
Plants Identified within Each Transect
Plant Species

Transects
1
2
north facing
south facing
Native Perennials
X
X
X
X

Cylindropuntia ramosissima
Echinocereus englemannii
Encelia farinosa
Ephedra nevadensis
Eriogonium fasciculatum
Ferocactus cylindraceus
Larrea tridentata
Lycium brevipes
Opuntia basilaris

X
X
X
X

Caulanthus lasiophyllus
Cryptantha pterocarya

X
X

X

X

X

Cryptantha intermedia
Eriogonium inflatum

X

X
X

Malacothrix glabrata

X

X
X

Mentzelia sp.
Oligomeris linifolia
Pectocarya penicellata
Pectocarya recurvata
Phacelia distans
Plantago sp.
Psorothamnus schottii

X

Sphaeralcea ambigua

X

Stipa speciosa

X
X
X
X
X
X

X

X
Native Annuals
X

Amsinckia tesselata

3
north facing

X
X

X
X
X
X
X
X

X

X

X
X
Non-Native Invasive Species

X

Bromus rubens
Erodium cicutarium
I Schismus barbatus

X
X

I

X
X

X
I

I

I

Source: ELMT Consulting April 2020

Table 5
Plant Community Composition (Native Perennials)
Transect /
Landform
1 & 3 (ave.)
North facing
2
South facing & pit
floor

Perennial Percent
Cover

Native
Species Density

Native
Species Diversity

27

46

7

13

41

5

Source: ELMT Consulting April 2020
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Procedures to be Conducted Prior to Clearing
The following procedures will be implemented prior to when an area is cleared or developed:
•
•
•
•

Conduct plant surveys to mark sensitive and protected plants and cacti for salvaging
and/or seed collection;
Salvage re-locatable plants and cuttings for re-planting to available reclamation areas or
to a plant holding area;
Collet seeds on-site and/or adjacent to the site; and
Stockpile available surface material for use as a seed bed and bank in separate identified
stockpiles seeded with an erosion control ground cover or covered with a larger rock
material to limit wind and water erosion.

Seed Collection
Seeds will be collected from the mine site so that they have the greatest chance of adapting to
site conditions and the microclimate. To ensure the genetic variability of the plants, seeds from
individual species should be collected from at least two (2) distinct locations at least 1/8 mile
apart, if possible. Once collected, seeds should be cleaned and separated from all unnecessary
material, then stored in a cool, dry location until needed.
Available seed will vary from year to year and collecting adequate quantities will necessitate
regular monitoring to identify sites where various species are in seed. Seeds for some species and
in amounts required may not be available with field collection only and may be augmented by
the purchase of native plant seeds from a reputable seed supply company.
Plant Palette
The seeds to be collected and used for revegetation purposes include species that are either
present on the site already or are present in the surrounding area as part of the Mojavean Desert
scrub plant community. The proposed plant palette is based on native species found in this plant
community. However, the list may be revised based on the information collected from the
reference site at the time of revegetation. While the shrubs will eventually dominate a habitat
type, the forbs and annuals provide early successional species that stabilize the soil and help
shelter slower-growing woody shrubs. Refer to Table 6 for proposed reseeding list.
Site Preparation
The following procedures will be implemented for site preparation and seeding:
•
•
•

Secure the site from unauthorized impacts;
Remove of trash, equipment, and debris;
Remove non-native invasive plant species;
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Table 6
Proposed Native Plant Species for Seed Collection and Revegetation
Species
Scientific Name
Alyssum desertorum
Amsinckia tesselata
Chaenaetis fremontii
Cryptantha intermedia
Encelia farinosa
Ephedra nevadensis
Eriogonium fasciculatum
Eriogonium inflatum
Larrea tridentate
Lycium brevipes
Malacothrix glabrata
Mentzelia affinis
Oligomeris linifolia
Pectocarya penicellata
Pectocarya recurvata
Phacelia distans
Psorothamnus schottii
Sphaeralcea ambigua
Stipa speciosa

Common Name
desert alyssum
fiddleneck
desert pincushion
common cryptantha
brittlebush
Mormon tea
flat-topped buckwheat
desert trumpet
creosote
peachthorn
desert dandelion
blazingstar
leaved cambess
winged combseed
curvenut combseed
phacelia
dalea
desert mallow
desert needle grass
TOTAL pounds per acre

Pounds Per
Acre
0.25
0.25
0.25
0.75
2.0
1.50
0.75
1.00
2.00
2.00
0.75
0.50
0.50
0.25
0.25
0.25
2.00
0.75
0.25
15-20

Source: ELMT Consulting April 2020

•

Rip or scarify compacted areas including closed roads to a 0.5-foot minimum depth (if
possible due to rock benches in quarries), with surface rills and furrows left to aid in
water and seed collection;

•

Place soils that have been stockpiled in island patterns due to lack of on-site growth
media on level areas, benches and 2H:1V or less steep slopes and partially mixed with
underlying scarified material;

•

Shape or contour final slopes and benches on the overburden stockpiles for drainage and
for natural appearing slopes and landforms. Shallow basins shall be graded into slopes
and covered with soil to create favorable conditions for revegetation;

•

Seed with locally native species either collected or purchased commercially as needed
and revegetate per methods described below and as listed in Table 6;

•

Stake or flag reclaimed areas to eliminate additional disturbance;

•

Monitoring and maintenance; and

•

Application of remedial activities, if necessary, including but not limited to additional
seeding and planting, plant protection and change of seed mix.
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Seeding
Seeds will be distributed throughout an area scheduled for revegetation during the rainy season,
generally between October 1 and January 30, or during a suitable period based on weather
forecasts and rainfall. The preferred method of seed installation is by imprinting. Imprinting is a
method in which heavy steel drum rollers with imprinting teeth on them are dragged (rolled)
across a site to leave troughs for seeds to be placed in. Seeds are placed into a hopper in front of
the imprinter, and the hopper disperses the seed onto the rollers, which subsequently press the
seeds into the ground while creating troughs. When properly implemented, the troughs trap
seeds, collect moisture, reduce runoff, and reduce erosion, while also providing shelter from
winds and intense sunlight. Imprinting should only occur after the soil has been sufficiently
ripped to provide a rough surface for catching the seeds, and only when there is sufficient
moisture in the soil for it to be properly imprinted without the troughs losing their shapes.
Seed can be mixed with wheat bran or another approved substitute to aid in application and the
prevention of seed segregation. In addition, mycorrhizal fungi can be applied to the seeds where
necessary, particularly in highly disturbed areas where plants may otherwise have difficulty
growing. The restoration contractor shall determine the appropriate mixing ratio of the seed to
the binder and/or mycorrhizae, if used.
Where imprinting is not possible due to access issues, steepness of slopes or due to potential
damage to surrounding habitat, broadcast seeding will be used. Broadcasting will be conducted
by hand and should not occur when there are detectable winds that might carry seed away from
its intended location. Seed should be broadcast twice: first, half of the seed should be spread
while moving in one direction, and then the other half of the seed should be spread while moving
perpendicular to the original direction. Seeds will be hand raked or mechanically covered by a
tractor with a chain attachment.
Test Plots
Test plots will be used to provide valuable data for the ensuring revegetation efforts of mined
areas are successful. The proposed expansion areas are composed of moderate slopes with both
north and south facing slopes that support a Mojavean Desert scrub plant community. Two
different seeding processes have been recommended for use in revegetating sites: mechanically
imprinting seeds, and broadcasting of seeds by hand for inaccessible areas or area that would
otherwise be damaged using an imprinter. Imprinting is normally used on level to gently sloping
areas that currently do not occur in the proposed expansion areas. The decision for which
methodology would work best will need to be made at the time revegetation and would reflect
the existing topography of the area following recontouring. If revegetation is phased, early
revegetation efforts can be used to test the benefits of the two seeding methodologies within the
proposed expansion areas. Further, test plots could also be employed to test for the effectiveness
of using mycorrhizal fungi as part of the imprinting process.
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Irrigation
The revegetation planned for the site utilizes native seeds. The average precipitation in the area
should be sufficient for seed germination and root establishment of native species. Irrigation will
be only conducted by hand as needed (up to 2 years) for those transplanted yucca and cacti to
allow the salvaged plants to receive adequate moisture to become established but to not create a
dependence on artificial irrigation.
Fertilization
No fertilization of the site is recommended. All revegetation will utilize native seeds tolerant to
existing soil conditions.
Non-Native Invasive Weed Control
The purpose of the non-native invasive species control plan is to reduce or limit the occurrence
of non-native invasive plant species that may invade the site where active and natural
revegetation is taking place. Non-native invasive species (weeds) can compete with native plant
species for available moisture and nutrients and consequently interfere with revegetation of the
site.
A review of the data from the baseline vegetation inventory, non-native vegetation, with the
exception of an annual herb, red stem filaree (Erodium cicutarium), was found to occur at a low
enough level, less than l0%, in all three transects. Erodium cicutarium ranged between 15% and
36%. This species is common throughout the Mojave Desert, even though considered a noxious
weed, it provides a seed sources for many of the small mammals.
It is important that non-native grass species, red brome (Bromus rubens) and Mediterranean
grass (Schismus barbatus) be monitored and/or controlled to prevent their spread into mined
areas. Non-native grasses, if their populations exceed 10%, should be removed or treated.
Manual clearing would be the suggested method. A second method would be the use of approved
herbicides, depending on the species and the extent of the infestation. One or both of these
methods could be used to accomplish this task. The selection of method(s) to be used will be site
specific and made by the qualified Biologist in coordination with CEMEX and San Bernardino
County. All efforts to remove non-native species will be overseen by a qualified Biologist to
ensure the level effort addresses the issue.
If manual clearing is used, the Biologist will ensure all non-native, exotic, or invasive plant
material is gathered into appropriate storage containers (drawstring plastic trash bags are
acceptable), removed from the Site, and deposited at an approved disposal facility (a landfill is
acceptable) to prevent the introduction and establishment of those species to new areas. If
herbicides are used, the appropriate herbicide will be selected by the Biologist in consultation
with CEMEX and San Bernardino County. At this time, it is anticipated the herbicide to be used
will be Fusillade and Roundup (glyphosate). The Biologist would also oversee their application.
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The occurrence of non-native species on-site after revegetation shall be monitored by visual
inspection semi-annually for the first two years and then annually thereafter. The goal is to
prevent non-native invasive species from becoming established and depositing seeds in
revegetated areas. Reports of inspections and weed control implementation shall be part of the
revegetation monitoring as detailed and kept on file by the operator.
Success Criteria
Composition of the native Mojavean Desert scrub plant community was determined using
vegetation transects conducted within of the existing, undisturbed native habitat. Vegetation
composition data, a series of performance standards or success criteria were derived. Native
perennial shrub cover was based on 45% of baseline values, while species density and species
diversity were based on 40% of baselines values for native perennial shrubs. Performance
standards were developed for each landform encountered within the proposed expansion area.
Fulfillment of the performance standards is expected to indicate that revegetated areas are
progressing toward the long-term goal of becoming a functioning, self-sustaining Mojavean
Desert scrub plant community. Refer to Table 5 for the Plant Community Composition and
Table 7 below for the Performance Standards.
Table 7
Revegetation Performance Standards or Success Criteria*
(45% of Baseline Cover, 40% of Baseline Species Density/Diversity)
I

Transect /
Landform

I

Perennial
Percent Cover

I

Native
Species Density

I

Native
Species Diversity

1 & 3 (ave.)
North Facing

12

18

5

2
South Facing &
Pit Floor

6

16

6

I

*Native perennial shrubs from the 2020 baseline surveys per 50 m2.
Source: ELMT Consulting April 2020

It is anticipated that each revegetated area will meet the Performance Standards at a different
time. A five-year monitoring period is recommended. If the performance standards are not being
met, corrective measures will be implemented after coordination with the San Bernardino
County Land Use Services Division of the Land Planning Department.
Revegetation Monitoring and Remediation
Revegetation monitoring will be conducted for three purposes: 1) to ensure that the site
preparation, seeding and weed eradication follows the Revegetation Plan (implementation
monitoring), 2) to evaluate native plant establishment and vigor, and to identify and make
recommendations for correcting problems (qualitative monitoring) and 3) to quantitatively
measure development of the Mojavean Desert scrub habitat (quantitative monitoring) to
determine its progress with respect to the established success criteria. The success of the

Alvic & Alumina Quarry
Revised Reclamation Plan 84-M012

30

October 2020

revegetation effort will be measured primarily by the analysis of the quantitatively collected data
compared to the success criteria.
Implementation Monitoring - The biological monitor(s) will ensure that the revegetation and
weed control plans are followed and assist in making necessary modifications to the plan, if
necessary. Monitoring records will be kept for all revegetation activities including weed control,
soil preparation, and seeding activities. The monitoring records will include dates for each
activity, location of each activity, the type of treatments or actions taken, any problems
encountered, and modifications made to the revegetation effort. This information will be
documented and used to develop an implementation (as-built) report that will be included in the
annual monitoring report.
Qualitative monitoring is necessary to subjectively evaluate the general health of reseeded areas
and to identify and correct any problems such as proliferation of non-native invasive species.
Under qualitative monitoring, revegetated areas will be visited by the monitor on a defined
schedule (i.e., at least semi-annually in years 1 through 3) to evaluate the effectiveness of
nonnative species control and to document the growth and vigor of seeded vegetation. The
monitor will record and report observations on the qualitative monitoring form. A sample form is
provided in Appendix B. If required, the monitor will make specific recommendations for
correcting any identified problems, including issues with seed germination and growth, erosion
concerns, increased treatment for weed control, and other requirements for site protection.
Quantitative monitoring will be used to annually quantify specific attributes of the revegetated
habitat. Revegetation in the desert can take several years to accomplish depending on climatic
conditions, rain vs. drought, and other unpredictable variables. The quantitative monitoring is
designed to determine whether the revegetated site demonstrates a trend toward development of
a self-sustaining creosote bush scrub habitat and to assess when the revegetated areas achieve the
prescribed success criteria. Quantitative monitoring will commence after qualitative monitoring
indicates that the vegetative cover within each of the revegetated areas is approaching the
performance standards. This should occur between years 2 and 5 after the initial revegetation
effort and continue until success criteria are achieved. This monitoring will occur annually
during the spring, when the creosote bush scrub habitat is normally the most diverse.
Each revegetation site will be sampled by selecting transect locations using the RELEVE
methodology and intercept methodology to measure vegetation along the transect method line.
The methodology shall be the same methodology used during the initial evaluation prior to
revegetation and used to document conditions at the reference site. Data will be collected on each
area at the same time each year, in the spring, to ensure consistency between years. The
monitoring data from each revegetation area will be analyzed for changes or trends in
densities/cover of the most common perennial and annual species. The monitor will record and
report observations on the quantitative monitoring form found in Appendix B.
Each revegetated area will be monitored for up to 5 years or until performance standards are met.
If restoration performance standards have been met prior to 5 years, then the project will be
considered successful and no further monitoring will be conducted and closure procedures can be
initiated with the County. If performance standards have not been met, CEMEX will implement
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alternative corrective actions based on the revegetation efforts and results of the monitoring
efforts.
The Annual Revegetation Report will be prepared to summarize revegetation and monitoring
efforts over the past year and to assess the results of revegetation on the disturbed areas of the
site.
2.7

CLEANUP

At the completion of mining activities, clean-up operations will be conducted within three years
of the termination of mining. All equipment and structures will be removed within one year
recycled, and/or disposed of at an appropriate landfill site (Victorville Landfill). Excess material
piles and disturbed areas will be regraded for positive drainage, scarified, and revegetated. Any
spillage of fuel, oil, grease, or hazardous materials will be cleaned up in a legally acceptable
manner.
There are no wells on-site to be closed. There are no known portals, shafts, tunnels or openings
on the mine site. If any are uncovered, they will be either closed or gated or protected from
public entry but preserved for bat and other wildlife if appropriate with County consultation.
2.8

POST RECLAMATION AND FUTURE MINING

The reclaimed site will allow for future exploration and development of additional reserves
located on both patented lands and unpatented claims. The reclaimed site will not preclude or
necessitate any future mining activities or surface modification.
2.9

SLOPE AND SLOPE TREATMENT

The Slope Stability Evaluation Report prepared by Terracon May 2020 (see Appendix C for a
detailed assessment) calculated slope stability for potential failure geometries in representative
slopes for the future quarry expansion and overburden stockpiles and reclamation.
Based on the results of the stability analyses, the proposed rock slope configurations are
considered stable under static and seismic conditions as reclaimed slopes. Inclusion of horizontal
safety benches 40 feet in width every 50 feet in height in the development and final slope design
is an effective protection from rockfall, will reduce tensional forces in surface rock, and will
reduce surface erosion rates.
The following slope heights/angles versus materials are considered feasible for reclamation:
• Rock materials (Sidewinder Volcanics) — 45 degrees up to 710 feet in height
• Overburden Stockpile (OB) fill—27 degrees up to 120 feet in height
Static factors of safety calculated for representative walls of 45 degrees over 710 feet in height
were 1.64 to 1.75 with seismic factor of safety ranging from 1.12 to 1.3. The overburden
stockpiles have a static factor of safety of 1.72 with seismic factor of safety ranging from 1.13.
These factors of safety are in excess with Division of Mine Reclamation (DMR) criteria of static
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factors of safety (FS) in excess of 1.5 and seismic factors of safety at or greater than 1.1.
Therefore, the proposed rock slope configurations are considered stable under static and seismic
conditions as reclaimed slopes (refer to Table 4 in Appendix C).
Terracon recommended the following design/monitoring measures during operations and
reclamation which have been included in the slope assessment:
•

Inclusion of horizontal safety benches in final slope design per the Mine Reclamation
Plan which will be an effective protection from rockfall, reduces tensional forces in
surface rock, and reduces surface erosion rates.

•

Quarry rims will be protected with berms as necessary to prevent slope erosion in areas
where overland flow is directed toward slopes and also for public safety.

•

Overall final cut slopes in the rock materials shall be no steeper than the slopes designed
in the Mine Plan.

•

Localized structures at the bench scale may form zones that require scaling and/or
excavation to flatten or steepen face angles to achieve suitable reclamation conditions. At
such time and locations as reclamation slopes are excavated, a qualified geotech
professional should examine the slope conditions to determine conformance with the
reclamation plan.

•

Inspection and monitoring of mine benches and slope conditions for indications of
potential instability and failure warming signs shall be implemented during operations
and at final reclamation.

•

Final reclaimed overburden stockpile slopes shall be no steeper than 2H:1V to the
maximum proposed heights as shown on the Mine Reclamation Plan and surface drainage
shall be conveyed away from slopes.

Several slope failures are evident in the existing highwall as noted in the County inspection
report (2020). All of these highwall failures will be removed by additional mining and upon
reclamation under this revision. Therefore, they pose no concern with respect to the revised
reclamation plan.
2.10

PONDS, WASTES

No water is used in ore processing or for washing except for dust control. Therefore, no
wastewater is produced and no ponds are needed. All quarried material will be crushed/screened
and placed in temporary stockpiles awaiting transfer to the adjacent CEMEX cement plant. The
overburden material will be stockpiled and backfilled as shown on the mining and reclamation
plan sheets and in accordance with PRC, Section 2773.3 and CCR, Section 3704.1 (h).
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2.11

SOILS

On-site surface elevation ranges from approximately 3,898 to 4,340 feet above mean sea level.
Topography on-site generally consists of rolling hills and several steep sided hilltops and
ridgelines located across the survey area, all descending roughly east to west or north to south.
There are several portions of the project site that are actively being mined or have previously
been mined resulting in steep cliff faces.
According to the United States Department of Agriculture (USDA) Natural Resource
Conservation Service (NRCS), Soil Survey Custom Soil Resource Report as included in
Appendix A, the survey area is underlain by the following soil unit: Sparkhule-rock outcrop
complex (15 to 50 percent slopes). Soils within the existing mining area have been mechanically
disturbed and compacted from mining activities, while soils adjacent to the existing mine area,
within the survey area are relatively undisturbed.
0F

Due to the rocky steep conditions on-site, there will not be sufficient “topsoil” or growth media
to recover 100% of the site per a uniform depth as suggested by SMARA Section 3711 (e)
“Topsoil and suitable growth media shall be redistributed in a manner that results in a stable,
uniform thickness consistent with the approved end use, site configuration, and drainage
patterns.”
Therefore, the use of available growth media will be used to create islands and pockets of soil to
be reseeded. This is also more consistent with the existing vegetation on-site in this arid and
sparsely vegetated area.
2.12

DRAINAGE AND EROSION CONTROLS

All operations on-site will comply with the SWPPP (WDID#: 6 B36I019598, dated April 2020)
to be updated periodically with mine site development and implementation of storm water
BMPs. The quarry will be cut into bedrock and precipitation falling within the quarry will be
allowed to flow into the quarry and percolate or evaporate.
Long-term stabilization or reclamation will generally involve final benching and grading
disturbed areas, establishing effective drainage, placement of soil, and revegetation. Following
reclamation, surface runoff from quarry areas will be retained in the quarry limits where it will
either infiltrate or evaporate. No off-site run-off is expected.
2.13

PUBLIC SAFETY

All equipment and debris will be removed from the site upon project completion. The site is
located via a Quarry Road (paved public road) through the CEMEX guarded gate on the western
portion of the CEMEX property. Therefore, the site is not accessible to the public and access to
the mine is not permitted. However, the reclaimed slopes will be posted informing the public of
rock fall hazard. Warning signs at least 12” by 12” with contrasting background lettering will be
installed every 250 feet along the quarry boundary and shall typically read “Danger” “Open Pit
Mine” and/or “Steep Slopes” and “Keep Out” and “No Trespassing.”
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Employee Safety - Active mining areas comply with all federal (MSHA) and state (Cal-OSHA)
mine safety regulations. Workers, including contractor labor, are trained in mine safety and first
aid. Access and haul roads have safety berms per MSHA requirements, quarries have safety
benches with berms, and inactive ramps and roads in mining areas are blocked to prevent access.
Prior to blasting activities, employees working in the area are notified, and a visual search of the
area is done prior to blasts to verify that no one is present in the area. Standard horn signals are
used to notify personnel before and after blasts (all clear).
2.14

MONITORING AND MAINTENANCE

Monitoring will include both site monitoring to assess control, trash dumping and other forms of
human disturbances, as well as biological monitoring of revegetation progress. Site monitoring
of human use (access, trash dumping and off-road vehicle use) includes monthly inspection by
CEMEX personal to check access control and signs and to schedule removal of illegal dumping.
Biological monitoring to qualitatively and quantitatively evaluate overall conditions of the
revegetated site with respect to native plant conditions and monitoring of weed growth and
control effectiveness as detailed in Section 2.6 above and Appendix B.
SMARA requires annual reporting of Mining and Reclamation activities. The reports are filed
with the State Division of Mining Reclamation and the County. Revegetated areas will be
monitored over a 5-year period or until success criteria is achieved following initial seeding
and/or planting. Data on plant species diversity, cover, survival and vigor will be collected on
revegetated sites and compared to baseline data from undisturbed sites to evaluate project
success and documented in an annual report.
Monitoring and maintenance of reclamation is an ongoing responsibility of CEMEX. The project
site will be inspected annually by the County.
In addition, CEQA requires adoption of a reporting and monitoring program for the conditions of
approval of a project that are intended to mitigate or avoid adverse environmental effects. The
County program is intended to ensure compliance with mitigation measures throughout the life
of the approved Project. The program will identify the conditions of approval that act as
mitigation measures and will outline who is responsible for implementation and verification for
each measure.
2.15

RECLAMATION ASSURANCE

CEMEX currently maintains a reclamation financial assurance mechanism/bond of $591,054 for
the Alvic & Alumina Quarry. Once the proposed revision to the reclamation plan is approved by
San Bernardino County, CEMEX will post or cause to be posted a revised reclamation assurance
in an amount sufficient to pay for the cost of revised reclamation as outlined in Section 2 if
applicable. The reclamation assurance shall be reviewed by the County annually as required by
SMARA. San Bernardino County continues to be the lead agency for SMARA compliance and
will review the Reclamation Assurance and inspect the mine site annually.
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STATEMENT OF RESPONSIBILITY
The statement of responsibility for the reclamation of the site (below) will be signed by
CEMEX’s representative and will be included as a separate form.
I, the undersigned, hereby agree to accept full responsibility for reclamation of all mined lands as
described and submitted herein and in conformance with the applicable requirements of
Articles 1 and 9 (commencing with Sections 3500 et. seq. and 3700 et. seq., respectively) of
Chapter 8 of Division 2 of Title 14 of the California Code of Regulations, the Surface Mining
and Reclamation Act commencing with Section 2710 et. seq., and with any modifications
requested by the administering agency as conditions of approval.

Signed this

day of

, 20___ by:

Signature: _____________________________Title: ________________________
Printed Name: __________________________
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3.0

GEOLOGY

The Alvic & Alumina Quarry is in the Mojave Desert is dominated by broad alluviated basins
that receive sediments from adjacent uplands that bury the older topography. Playa lakes
(internally drained) are a common feature of the region including Fairview Valley to the south.
The site is located on the northern flank of Sidewinder Mountain, an area of moderate to steep
slopes and moderate relief. Sidewinder Mountain is dominated by the Sidewinder Volcanics
series, which includes ignimbrite, lahar and sediments of Jurassic age. Granitic rocks of Jurassic
and Cretaceous age, as well as some carbonates, are also present. The lahar and sediments
dominate the amended reclamation plan area and are exposed in resistant outcrops along ridge
lines in undisturbed areas. Geologic units within the revised reclamation area include alluvium,
colluvium, lahar and fine-grained sediments. The following is a description of the geologic units.
fc – Quarry fills and shallow cuts in the existing quarry area. This unit encompasses areas
obscured by mining and creation of access. Includes safety berms, mine fills, stockpiles and
debris. This area was not observed in detail during the mapping.
Qac – Alluvium and colluvium in the drainage area southwest of the site. Derived from local
highland sources; includes sand and gravel materials, commonly with areas of accumulated
surface cobbles along shallow ephemeral drainages.
Jqmp – Distinctive porphyritic quartz monzonite porphyry of Jurassic age; reddish matrix with
coarse whitish feldspar crystals. Weathers to dark reddish brown. Highly jointed, even in
outcrop. This unit only occurs in fault contact at the extreme northeast side of the site.
Jsll – Lahar (volcanic mudflow) deposits derived from porphyritic dacite. Vary hard and dense.
Unit is part of the Lower Sidewinder Volcanics of Jurassic age. Contains abundant dacite clasts
up to 12 inches in diameter, rounded to subangular. No xenolithic (foreign) clast types were
observed. Bedding is generally not visible in outcrop, but weathering in outcrops yields parting
consistent with bedding inclined toward the north-northwest at a moderate angle (40 to
60 degrees). Aerial photograph review shows a dominant N30E joint structure with bedding not
visible.
Jsls – Metasediments of the Jurassic Sidewinder Volcanics. Very hard and dense. Contains
abundant feldspar clasts up to ¼”, yielding a superficial resemblance to nearby Sidewinder
Volcanic rocks. Bedding thicknesses vary from an inch to a few inches. Neither cross bedding
nor channeling was observed. Reverse graded bedding was observed at one location, suggesting
the sequence is overturned, but no determination could be made, and it is not significant to slope
stability. Aerial photograph review shows prominent bedding striking toward the east-northeast
and dipping moderately toward the north.
The geologic units are delineated on the Geologic Map and Site Plan accompanying the Slope
Stability Investigation Report prepared by Terracon Consultants, Inc. dated May 6, 2020. This
report is included as Appendix C to the Revised Reclamation Plan.
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The geologic structure within the reclamation area rock units are dominated by locally welldefined bedding and include joints and an inactive fault. At the mine bench scale, the primary
influence on stability of rock material is anticipated to be jointing oriented parallel to future
bench faces coupled locally with joints oriented at a high angle to bench faces. Major elements
of the wall-scale structure include:
•
•
•

North-northwest-dipping bedding developed within the metasediments
East-west trending, steeply dipping joint system
Northwest-trending joint system that dips moderately to the southwest

Slope Stability
(See Appendix C and Sections 1.1 and 2.9). Several slope failures are evident in the existing
highwall of the Alvic & Alumina Quarry. These are noted in the County inspection report
(2020). These failures include wedge failures (NE highwall), slumps (SE highwall) and topples
(SE highwall). The wedge and topple failures are classified as kinematic failures, with failures
along well-defined planes (joints); in the case of wedge failures, failures along two intersecting
joints. The slumps are limit equilibrium-type failures (global) resulting from highwalls in the
upper weathered (surficial) soil zone that are a combination of being too steep and too high for
the material strength. The existing highwall is not benched and exceeds 100 feet high locally.
Much of the highwall is very steep (70 degrees to near vertical).
All these highwall failures will be removed upon reclamation under the amendment. Therefore,
they pose no concern with respect to the amended reclamation plan. The hazard of these types of
failures is expected to be greatly reduced under the proposed reclamation/benching program.
Based on the results of Terracon’s stability analyses, the proposed rock slope configurations and
stockpile slopes are considered stable under static and seismic conditions as reclaimed slopes.
Inclusion of horizontal safety benches in final slope design is an effective protection from
rockfall, will reduce tensional forces in surface rock, and will reduce surface erosion rates. The
tops of slopes should be protected with berms as necessary to prevent slope erosion in areas
where overland flow is directed toward slopes.
Seismic Considerations
The ground-shaking hazard at the site was evaluated from a deterministic standpoint for use as a
guide to formulate an appropriate seismic coefficient for use in slope stability analysis. For the
Helendale fault with a magnitude of 7.4 at a distance of 4.5 kilometers, the estimated PGA is
0.48g. The North Frontal fault, with a magnitude of 7.2 at a distance of 22 kilometers, yields a
PGA of 0.19g.
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4.0

HYDROLOGY

Surface Hydrology
The Project site is located within the upper Mojave watershed. The overall Mojave hydrologic basin,

which has a surface area of approximately 4,500 square miles, is located entirely within the
County of San Bernardino. The Mojave River, located approximately 13 miles west of the
project site, is the nearest major watercourse. Most of the Mojave River is subterranean,
however, flows breach the surface between the cities of Barstow and Victorville. Fairview Dry
Lake, an ephemeral lake is located several miles south of the site.
The southern portion of the Site has been mined in the past and the proposed project include an
expansion north. No drainages are intersected by the proposed excavation area however, as the
mining will be conducted, the control of drainage, erosion, and sedimentation of the mine site
will primarily be conveyed into the pit area and/or be allowed to flow south toward the operation
plant and Black Mountain Quarry. Active operations will implement BMPs as applicable.
Groundwater
The Alvic & Alumina Quarry is located in the Upper Mojave River Valley groundwater basin;
the Alto Subarea. The area is adjudicated and the watermaster is the MWA. CEMEX has
approximately 20 active and inactive wells in the Alto Subarea. Several of these wells provide
water for dust control at the Quarry; estimated to average two 4,000-gallon water trucks per day
for 150 days per year, or about 3.75 acre-feet per year; an increase of about 2.25 acre-feet per
year. CEMEX has a verified base annual production of 1,499 acre-feet and its use is monitored
annually by the MWA.
Groundwater data for the site area are not available from the California Department of Water
Resources (2020). The closest available data are from the valley area to the southwest of the site.
The current depth to static groundwater is not known. Wet/moist drilling conditions were
reported in two borings (ALV17-1 and -4) at 80-90 feet bgs in the CEMEX exploration program
(2017, see Geologic Map and Site Plan attached with Appendix C for the boring locations). This
corresponds to an elevation that is approximately 100-110 feet higher than the proposed pit
bottom (3,850 feet). The 3850 topographic contour is located in the drainage approximately
1,000 feet southwest of the site. Based on the arid site conditions and site geology, Terracon
consider it unlikely that a static water table exists at or above elevation 3850 at the site. The
reported wet conditions at the two boring holes are more likely to be seepage emanating from
joints. In addition, no groundwater has been encountered during previous mining of the existing
Alvic & Alumina Quarry and none is anticipated to exist in the future mining areas since the
quarry is underlain by hard bedrock, non-aquifer bearing materials.
Although there is no data to indicate that groundwater flows along the formational bedrock
contacts, joints or fractures in the area of the existing and proposed future quarry areas, if
groundwater is encountered in the designed 1:1 slopes, water catchment features and/or drainage
ditches can be constructed to divert the water away from tops of slopes so that surfacing
groundwater will not impact the stability of the proposed mine slopes.
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Agency, May 1, 2020.
ACRONYMS
af
amsl
ANFO
BATF&E
BLM
BMP
Cal-OSHA
CCR
CDFW
CESA
CEQA
CFR
CKD
CNPS

acre-feet
above mean sea level
ammonium nitrate and fuel oil
Bureau of Alcohol, Tobacco, Firearms and Explosives (federal agency)
Bureau of Land Management
Best Management Practices
California Occupational Safety and Health Administration
California Code of Regulations
California Department of Fish and Wildlife
California Endangered Species Act
California Environmental Quality Act
Code of Federal Regulations
cement kiln dust
California Native Plant Society
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CUPA
CY, cy
DEHS
DMR
DOC
DRECP
FESA
H:V
MBTA
MSHA
MDAQMD
MWA
NPDES
PM10
RWQCB
SMARA
SPCC
SWPPP
USFWS
USGS

Certified Unified Program Agency (Hazardous Materials Division of the San
Bernardino County Fire Department is designated as the "CUPA.")
Cubic yards
Department of Environmental Health (County)
Division of Mine Reclamation
Department of Conservation
Desert Renewable Energy Conservation Plan (BLM 2016)
Federal Endangered Species Act
horizontal to vertical; typically in feet (slope inclination)
Migratory Bird Treaty Act (protects nesting birds)
Mining Safety and Health Administration
Mojave Desert Air Quality Management District
Mojave Water Agency
National Pollutant Discharge Elimination System
10-micron or less particulate matter
Regional Water Quality Control Board
Surface Mining and Reclamation Act
Spill Prevention, Control, and Counter-measure
Storm Water Pollution Prevention Plan
United States Fish and Wildlife Service
United States Geological Survey
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GLOSSARY OF TERMS
BACT: Best Available Control Technology – Air quality term used to describe air pollutant
control equipment for equipment and facilities that produce air emissions.
Bench: Terrace or leveled area breaking the continuity of a slope. For the Alvic Quarry, the
bench will be 40 feet wide every 50 vertical feet with an inter-bench slope of 80°.
Berm: An elongated earthen structure which acts as a barrier; e.g., to make it difficult for a
vehicle or ORV to cross along the rim of a quarry or along a haul road, or to redirect the flow of
water.
California Environmental Quality Act (CEQA): Policies enacted in 1970, and subsequently
amended, the intent of which is the maintenance of a quality environment for the people of
California now and in the future.
Endangered species: A species whose prospects of survival and reproduction in the wild are in
immediate jeopardy from one or more causes.
Factor of safety: Ratio of forces resisting slope failure over forces driving slope failure.
Fine Particulate Matter: Extremely small air pollutants less than 2.5 microns in diameter and
that form primarily from engine combustion sources, not from fugitive dust sources (PM2.5).
Haul road: A road used by haul trucks to haul ore and waste rock from the open pit to other
locations usually to the processing plant or to the waste rock stockpiles.
Hazardous material: Substance which, because of its potential for corrosivity, toxicity,
ignitability, chemical reactivity, or explosiveness, may cause injury to persons or damage to
property.
Hazardous waste: Defined in Section 1004(5) of the federal Resource Conservation and
Recovery Act (RCRA) as, “…a solid waste, or combination of solid wastes, which because of its
quantity, concentration, or physical, chemical, or infectious characteristics may: (a) cause, or
significantly contribute to an increase in mortality or an increase in serious irreversible, or
incapacitating reversible, illness; or (b) pose a substantial present or potential hazard to human
health or the environmental when improperly treated, stored, transported, or disposed of, or
otherwise managed.”
Hydrogeology: The study of surface and subsurface water.
Ore body: A generally continuous mass of ore distinct from the surrounding rock.
Overburden: Material which does not meet quality specifications and other rock types
encountered during excavations which will be hauled directly to overburden stockpiles.
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Rare species: A species, which, although not presently threatened with extinction, is in such
small numbers throughout its range that it may become endangered if its present environment
worsens.
Reclamation: The combined process of land treatment that minimizes water degradation, air
pollution, damage to aquatic or wildlife habitat, flooding, erosion, and other adverse effects from
surface mining operations (SMARA).
Reclamation Plan: A restoration plan for the stabilization and recovery of a mine site after
cessation of mining operations for another use; generally open space or other low intensity use.
Revegetation: Establishment of native vegetation on lands that have been disturbed.
Regional Water Quality Control Board (RWQCB): Agency which administers the
requirements of the California Administrative Code, Title 23, Division 3, Chapter 15
(Section 2595,g,7) to ensure the highest possible water quality consistent with all demands.
Sensitive species: A plant or animal species, which is recognized by the government or by a
conservation group, as being depleted, rare, threatened, or endangered.
Threatened species: Species, which, although not presently threatened with extinction, are
likely to become endangered in the foreseeable future in the absence of special protection and
management efforts.
Water table: The upper water level of a body of groundwater.
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CROSS REFERENCE MATRIX
Alvic & Alumina Quarry Reclamation Plan (84M-012)
(CA Mine ID# 91-36-0023) & Surface Mining and Reclamation Act
Including reference to:
ARTICLE 1. GENERAL PROVISIONS. SECTION 2710 et seq.
ARTICLE 2. DEFINITIONS. SECTION 2725 et seq.
ARTICLE 3. DISTRICT COMMITTEES. SECTION 2740 – 2741
ARTICLE 4. STATE POLICY FOR THE RECLAMATION OF MINED LANDS. SECTION 2755 et seq.
ARTICLE 5. RECLAMATION PLANS AND THE CONDUCT OF SURFACE MINING OPERATIONS.
SECTION 2770 et seq., as amended
CCR TITLE 14 (REGISTER 85, No. 18-5-4-83)
CHAPTER 8. MINING AND GEOLOGY
SUBCHAPTER 1. STATE MINING AND GEOLOGY BOARD
ARTICLE 1. SURFACE MINING AND RECLAMATION PRACTIVE. SECTION 3500 et seq.
ARTICLE 9. RECLAMATION STANDARDS. SECTION 3700 et seq.

SMARA/CCR
SECTION
SMARA 2770.5
SMARA 2772
(c) (1)
SMARA 2772
(c) (2)
SMARA 2772
(c) (3)
SMARA 2772
(c) (4)
SMARA 2772
(c) (5)

SMARA 2772
(c) (6)
SMARA 2772
(c) (7)
SMARA 2772
(c) (8)
SMARA 2772
(c) (8) (a)

DESCRIPTION

N/A

I

PAGE(S)

MINING OPERATIONS AND CLOSURE
X
100-year flood, Caltrans
contact
6
Name and Address of
operator/agent.
5, 7
Quantity & type of minerals
to be mined.
6
Initiation and termination
date.
4, 8-10
Maximum anticipated depth
of mining.
Description, including map
with boundaries, topographic
1-12
details, geology, streams,
roads, utilities.
Mining plan and time,
schedule for reclamation
1-12, 21-22
(concurrent or phased
reclamation).
Proposed subsequent use.
Description of reclamation
measures adequate for
proposed end use.
Description of containment
control and mine waste
disposal.
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SECTION(S)

1.0
1.0
1.0
1.0, 1.1

1.0, 1.1

1.0, 1.1, 2.5

32

2.8

21-22

2.5

12-13

1.2

October 2020

SMARA/CCR
SECTION
SMARA 2772
(c) (8) (b)
SMARA 2772
(c) (9)
SMARA 2772
(c) (10)
SMARA 2773
(a)
SMARA 2773
(a)
SMARA 2773
(a)
SMARA 2773.1
SMARA 2777

CCR 3502 (b)
(1)

CCR 3502 (b)
(2)
CCR 3502 (b)
(3)
CCR 3502 (b)
(4)
CCR 3502 (b)
(5)
CCR 3502 (b)
(6)

DESCRIPTION

N/A

I

PAGE(S)

MINING OPERATIONS AND CLOSURE
Rehabilitation of stream
X
banks/beds to minimize
erosion
Impact of reclamation on
32
future mining.
Applicant statement
accepting responsibility for
36
reclamation per the
reclamation plan.
Water quality monitoring
14
plan specific to property.
Sediment and erosion control
14, 34
monitoring plan specific to
property.
Revegetation plan specific to
22-32
property. Monitoring Plan.
Performance (financial)
35
assurances.
Amended reclamation plans
This application is
for an Amended
required prior to substantial
Reclamation Plan.
deviations to approved plans.
Environmental setting and
impact of reclamation on
surrounding land uses.
(Identify sensitive species,
16-20
wildlife habitat, sensitive
natural communities, e.g.,
wetlands, riparian zones,
etc.).
Public health and safety
12, 34
(exposure).
Slopes: critical gradient,
8-10, 32
consider physical properties
and landscaping.
Fill materials in conformance
1.2
with current engineering
practice.

SECTION(S)

2.8

2.15

1.5; SWPPP
1.5, 2.12
2.6;
Appendix B
2.15

2.1-2.4

1.1, 2.13
1.1, 2.9

1.2

Disposition of old equipment

32

2.7

Temporary stream and water
diversions shown.

14

1.5
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SMARA/CCR
SECTION
CCR 3503 (a)
(1)
CCR 3503 (a)
(2)
CCR 3503 (a)
(3)
CCR 3503 (b)
(1)
CCR 3503 (b)
(2)
CCR 3503 (c)

CCR 3503 (d)

CCR 3503 (e)
CCR 3503 (f)
CCR 3503 (g)
CCR 3703 (a)
CCR 3703 (b)
CCR 3703 (c)
CCR 3704 (a)

CCR 3704 (b)

DESCRIPTION

N/A

I

PAGE(S)

MINING OPERATIONS AND CLOSURE
Removal of vegetation and
21-31
overburden preceding mining
kept to a minimum.
Overburden stockpiles
12
managed to minimize water
and wind erosion.
Erosion control facilities
14, 34
(dikes, ditches, etc.) as
necessary.
Settling ponds (sedimentation
X
and water quality).
Prevent siltation of
.14, 34
groundwater recharge areas.
Protection of fish and wildlife
17-19
habitat (all reasonable
measures).
Disposal of mine waste and
overburden (stable-no natural
12-14
drainage restrictions without
suitable provisions for
diversion).
Erosion and drainage
14
(grading to drain to natural
courses or interior basins).
Resoiling (fine material on
21-31
top plus mulches).
Revegetation and plant
22-31
survival (use available
research).
Sensitive species conserved
16, 22-31
or mitigated
Wildlife habitat at least as
Wildlife Desc. 17good as pre-project, if
20; Reveg. 22-31
approved end use is habitat.
Wetlands avoided or
X
mitigated at 1:1 minimum
For urban use, fill compacted
X
in accordance with UBC or
local grading ordinance.
For resource conservation,
22-31
compare to standard for that
end use
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SECTION(S)

2.5 – 2.6

1.2

1.5; 2.12

1.2; 1.5
2.4

1.2; 1.5

1.5
2.5, 2.6
2.6
2.3; 2.6
Wildlife Desc.
2.4; Reveg. 2.6

2.6

October 2020

SMARA/CCR
SECTION

CCR 3704 (c)

CCR 3704 (d)

CCR 3704 (e)

CCR 3704 (f)

CCR 3704 (g)

CCR 3705 (a)

CCR 3705 (b)
CCR 3705 (c)
CCR 3705 (d)

CCR 3705 (e)
CCR 3705 (f)
CCR 3705 (g)
CCR 3705 (h)
CCR 3705 (i)
CCR 3705 (j)
CCR 3705 (k)

DESCRIPTION

N/A

I

PAGE(S)

MINING OPERATIONS AND CLOSURE
Mine waste stockpiled to
facilitate phased reclamation
21-31
and separate from growth
media.
Final reclamation fill slopes
not exceed 2:1, except when
21-22, 32
engineering and revegetation
analysis allow.
Final landforms or fills
21-22, 32
conform with surrounding
topography or end use.
Cut slopes have minimum
factor of safety for end use
8-10, 21-22, 32
and conform with
surrounding topography.
Piles or dumps not placed in
X
wetlands without mitigation.
Vegetative cover, suitable to
end use, self-sustaining.
22-32
Baseline studies documenting
cover, density and species
richness.
Test plots if success has not
22-32
been proven previously
21-32
Decompaction of site.
Roads stripped of road base
22-32
materials, resoiled and
revegetated, unless exempted.
Soil altered or other than
22-32
native topsoil, required soil
analysis. Amend if necessary.
Temporary access not bladed.
X
Barriers installed.
Use native plant species,
22-32
unless exotic species meet
end use.
22-32
Plant during correct season.
Erosion control and
Water salvaged
plants; 22-32
irrigation, when necessary.
If irrigated, demonstrate selfWater salvaged
sustaining without for twoplants; 22-32
year minimum.
22-32
Weeds managed.
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SECTION(S)

2.5; 2.6

2.5; 2.9

2.5; 2.9

1.1; 2.5;
2.9

2.6

2.6
2.5; 2.6
2.6

2.6

2.6
2.6
2.6
2.6
2.6

October 2020

SMARA/CCR
SECTION
CCR 3705 (l)

CCR 3705 (m)

CCR 3706 (a)

CCR 3706 (b)

CCR 3706 (c)

CCR 3706 (d)

CCR 3706 (e)

CCR 3706 (f)

CCR 3706 (g)
CCR 3707 (a)
CCR 3707 (b)

CCR 3707 (c)

CCR 3707 (d)

DESCRIPTION

N/A

I

PAGE(S)

MINING OPERATIONS AND CLOSURE
Plant protection measures,
X
fencing, caging.
Success quantified by cover,
density and species-richness.
Standards proposed in plan.
22-32
Sample method set forth in
plan and sample size provides
80 percent confidence level,
as minimum.
Mining and reclamation to
14, 34
protect downstream
beneficial uses.
Water quality, recharge, and
groundwater storage shall not
14, 34
be diminished, except as
allowed by plan.
Erosion and sedimentation
14, 34
controlled during all phases
as per RWQCB/SWRCB.
Surface runoff and drainage
controlled and methods
14, 34
designed for not less than 20
year/1 hour intensity storm
event.
Altered drainages shall not
14, 34
cause increased erosion or
sedimentation.
Stream diversions
constructed in accordance
X
with DFG 1603, EPA 404,
Sec. 10 Rivers and Harbors.
All temporary diversions
X
eventually removed.
Return prime ag to prime ag,
X
unless exempted.
Segregate and replace topsoil
X
by horizon.
Productivity rates equal preproject or similar site for two
X
consecutive years. Rates set
forth in plan.
Fertilizers and amendments
X
not contaminate water.
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SECTION(S)

2.6

1.5; 2.12
SWPPP
1.5; 2.12
SWPPP
1.5; 2.12
SWPPP

1.5; 2.12
SWPPP

1.5; 2.12
SWPPP

October 2020

SMARA/CCR
SECTION
CCR 3708

CCR 3709 (a)

CCR 3709 (b)
CCR 3710 (a)

CCR 3710 (a)

CCR 3710 (b)

CCR 3710 (c)

CCR 3710 (d)

CCR 3711(a)

CCR 3711 (b)

CCR 3711 (c)

DESCRIPTION

N/A

I

PAGE(S)

MINING OPERATIONS AND CLOSURE
Other ag capable of
X
sustaining crops of area.
Equipment stored in
designated area and waste
32
disposed of according to
ordinance.
Structures and equipment
32
dismantled and removed.
Surface and groundwater
14, 34
protected.
Surface and groundwater
projected in accordance with
14, 34
Porter Cologne and Clean
Water Acts
(RWQCB/SWRCB).
In-stream in accordance with
X
CFG 1600, EPA 404, and
Sec. 10 Rivers and Harbors.
In-stream channel elevations
and bank erosion evaluated
X
annually using extraction
quantities, cross-sections, and
aerial photos.
In-stream mining activities
shall not cause fish to become
X
entrapped in pools or in offchannel pits. California Fish
and Game Code section 1600.
All salvageable topsoil
removed. Topsoil and
22-32
vegetation removal not
proceed mining by more than
one year.
Topsoil resources mapped
prior to stripping, location of
22-32
stockpiles on map. Topsoil
and growth media in separate
stockpiles.
Soil salvage and phases set
forth in plan, minimize
22-32
disturbance, designed to
achieve revegetation success.
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2.7

2.7
1.5; 2.12

1.5; 2.12

2.6

2.6

2.6

October 2020

SMARA/CCR
SECTION

CCR 3711 (d)

CCR 3711 (e)

CCR 3712

CCR 3713 (a)

CCR 3713 (b)

DESCRIPTION

N/A

I

PAGE(S)

MINING OPERATIONS AND CLOSURE
Topsoiling phased ASAP.
Stockpiles not to be disturbed
until needed. Stockpiles
22-32
clearly identified and planted
with vegetation or otherwise
protected.
Topsoil redistributed in stable
22-32
site and consistent thickness.
Waste and tailings, and waste
disposal governed by
14, 34
SWRCB (Article 7, Chapter
15, Title 23, CCR).
Drill holes, water wells,
32
monitoring wells abandoned
in accordance with laws.
All portals, shafts, tunnels or
openings, gated or protected
32
from public entry, but
preserve access for wildlife.
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Executive Summary
CEMEX’s Alvic Quarry (project site or site) is located in the northeast corner of the CEMEX Black
Mountain Quarry and Plant in a remote area northeast of the City of Victorville and the Town of Apple
Valley. A habitat and jurisdictional assessment was conducted by ELMT biologists Thomas J. McGill,
Ph.D., Travis J. McGill, and Jacob H. Lloyd Davies on March 11, 2020 to characterize and confirm existing
site conditions and assess the probability of occurrence for special-status plant and wildlife species that
could pose a constraint to implementation of the proposed project.
Areas surrounding the site primarily consist of vacant, undeveloped land. The project site is situated at the
eastern end of the Black Mountain range in between Black Mountain and Sidewinder Mountain, with
Fairview Mountains located to the southwest. The project site is relatively undeveloped except those areas
that have been subject to existing mining activities. The areas on the perimeter of the site are relatively
undeveloped/undisturbed, while the middle portion of the project site supports existing mining area, and
dirt access roads. During the field investigation one (1) plant community was observed within the boundary
of the project site: creosote bush scrub. In addition, one (1) land cover type that would be classified as
disturbed was observed on-site.
No special-status plant species were observed on-site during the field investigation, which was conducted
during the blooming period for some of the special-status plant species. Further, based on habitat
requirements for the identified special-status species and known distributions, it was determined that the
undeveloped portions of the project site that support the Mojavean desert scrub plant community do not
have the potential to support any of the special-status species documented as occurring within the vicinity
of the project site are presumed absent. The project site is located at the maximum elevational rage from
most of the special-status species. As a result, no impacts to special-status species are expected to occur.
No special-status wildlife species were observed on-site during the habitat assessment. Based on habitat
requirements for specific species and the availability and quality of on-site habitats, it was determined that
the proposed project site has a moderate potential to provide suitable habitat for loggerhead shrike (Lanius
ludocivianus), and low potential to provide suitable habitat for Cooper’s hawk (Accipiter cooperii), golden
eagle (Aquila chysaetos), burrowing owl, and prairie falcon (Falco mexicanus). Further it was determined
that the project site does not provide suitable habitat for any of the other special-status wildlife species
known to occur in the area since the project site.
Although not a state or federally protected species, Joshua trees and Mojave yuccas are regulated pursuant
to Section 88.01.060 of the San Bernardino County Development Code and Section 80073 of the California
Desert Native Plant Act. Therefore, impacts to these species should be avoided in all instances. In the event
that avoidance is not feasible, the project applicant will be required to obtain a Tree or Plant Removal
Permit from the County of San Bernardino prior to removal of any regulated tree or plant.
A review of the National Wetland Inventory and United States Hydrography Dataset and field investigation
found approximately three (3) to four (4) riverine resources immediately adjacent to the project site. These
features are ephemeral features that follow topography within the canyon bottoms of the rolling hills.
Surface flows within with these features are only provided by direct precipitation from storm events. No
CEMEX – Alvic Quarry Revised Reclamation Plan
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surface water was observed during the field investigations. Based on the proposed mining expansion
boundary, none of the mapped riverine resources will be impacted from project implementation. Therefore,
regulatory approvals will not be required for project implementation. If the proposed project footprint is
revised and/or mining activities encroach into the adjacent riverine features, further review will be required
to define project impacts and acquire regulatory approvals from the United States Army Corps of Engineers
(Corps), Regional Water Quality Control Board (Regional Board), and California Department of Fish and
Wildlife (CDFW), if necessary.
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Section 1

Introduction

This report contains the findings of ELMT Consulting (ELMT) habitat and jurisdictional assessment for
CEMEX’s Alvic Quarry Revised Reclamation Plan Project (Project) located near the Town of Apple Valley
in unincorporated San Bernardino County, California. ELMT biologists Thomas J. McGill, Ph.D., Travis
J. McGill, and Jacob H. Lloyd Davies conducted a field survey and evaluated the condition of the habitat
within the existing Alvic Quarry and surrounding area (survey area) on March 11, 2020.
The habitat assessment was conducted to characterize existing site conditions and to assess the probability
of occurrence of special-status 1 plant and wildlife species that could pose a constraint to project
implementation. This report provides an in-depth assessment of the suitability of the on-site habitat to
support desert tortoise (Gopherus agassizii) and burrowing owl (Athene cunicularia) as well as several
other special-status plant and wildlife species identified by the California Natural Diversity Data Base
(CNDDB) and other electronic databases as potentially occurring in the vicinity of the Project site.
The site was also evaluated for its potential to support natural drainage features, ponded areas, and/or water
bodies that have the potential to fall under the regulatory authority of the of the United States Army Corps
of Engineers (Corps), Regional Water Quality Control Board (Regional Board), or California Department
of Fish and Wildlife (CDFW) pursuant to Sections 401 and 404 of the Federal Clean Water Act (CWA),
the California Porter-Cologne Water Quality Control Act, and Section 1600 et seq. of the Fish and Game
Code.

1.1

PROJECT LOCATION

The Project site is generally located east of Interstate 15, south of Interstate 40, north of State Route 18,
and west of State Route 247 north of the Town of Apple Valley in unincorporated San Bernardino County,
California (Exhibit 1, Regional Vicinity). The Project site is depicted on the Stoddard Well quadrangle of
the United States Geological Survey’s (USGS) 7.5-minute topographic map series in Sections 3 and 4 of
Township 6 North, Range 2 West (Exhibit 2, Site Vicinity). Specifically, the Project site is located within
the boundaries of the existing CEMEX Black Mountain Quarry, at the eastern terminus of Black Mountain
Road at the existing Alvic Quarry (Exhibit 3, Project Site).

1.2

PROJECT DESCRIPTION

The project proposes to expand mining operations and update reclamation at the existing Alvic Quarry. The
Alvic Quarry is located on patented (private) lands owned by CEMEX. The existing quarry and access road
consist of approximately 22 disturbed acres. The proposed revision will include an additional approximately
141 acres for a total plan area of approximately 163 acres to be disturbed and reclaimed.

1

As used in this report, “special-status” refers to plant and wildlife species that are federally or State listed, proposed, or
candidates; plant species that have been designated a California Native Plant Society (CNPS) Rare Plant Rank; and wildlife
species that are designated by the California Department of Fish and Wildlife (CDFW) as fully protected, species of special
concern, or watch list species.
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Section 2

Methodology

A literature review and records search were conducted to determine which special-status biological
resources have the potential to occur on or within the general vicinity of the Project site. In addition to the
literature review, a general habitat assessment or field investigation of the Project site was conducted. The
field investigation was conducted to document existing conditions within the Project site and assess the
potential for special-status biological resources to occur.

2.1

LITERATURE REVIEW

Prior to conducting the field investigation, a literature review and records search was conducted for specialstatus biological resources potentially occurring on or within the vicinity of the Project site. Previously
recorded occurrences of special-status plant and wildlife species and their proximity to the Project site were
determined through a query of the CDFW QuickView Tool in the Biogeographic Information and
Observation System (BIOS), CNDDB Rarefind 5, the California Native Plant Society’s (CNPS) Electronic
Inventory of Rare and Endangered Vascular Plants of California, Calflora Database, compendia of specialstatus species published by CDFW, and the United States Fish and Wildlife Service (USFWS) species
listings.
All available reports, survey results, and literature detailing the biological resources previously observed
on or within the vicinity of the project site were reviewed to understand existing site conditions and note
the extent of any disturbances that have occurred on the Project site that would otherwise limit the
distribution of special-status biological resources. Standard field guides and texts were reviewed for specific
habitat requirements of special-status and non-special-status biological resources, as well as the following
resources:
•
•
•
•
•

Google Earth Pro historic aerial imagery (1994-2018);
San Bernardino County General Plan;
United States Department of Agriculture (USDA) Natural Resource Conservation Service (NRCS),
Soil Survey 2;
USFWS Critical Habitat designations for Threatened and Endangered Species; and
USFWS National Wetlands Inventory (NWI).

The literature review provided a baseline from which to inventory the biological resources potentially
occurring on the subject property. The CNDDB database was used, in conjunction with ArcGIS software,
to locate the nearest recorded occurrences of special-status species and determine the distance from the
Project site.

2

A soil series is defined as a group of soils with similar profiles developed from similar parent materials under comparable climatic
and vegetation conditions. These profiles include major horizons with similar thickness, arrangement, and other important
characteristics, which may promote favorable conditions for certain biological resources.
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2.2

FIELD INVESTIGATION

ELMT biologists Thomas J. McGill, Ph.D., Travis J. McGill, and Jacob H. Lloyd Davies evaluated the
extent and conditions of the plant communities found within the boundaries of the survey area on March
11, 2020. Plant communities identified on aerial photographs during the literature review were verified in
the field by walking meandering transects through the on-site plant communities and along boundaries
between plant communities. The plant communities were evaluated for their potential to support specialstatus plant and wildlife species. In addition, field staff identified any natural corridors and linkages that
may support the movement of wildlife through the area. Special attention was given to special-status
habitats and/or undeveloped areas, which have higher potentials to support special-status plant and wildlife
species.
All plant and wildlife species observed, as well as dominant plant species within each plant community,
were recorded. Wildlife detections were made through observation of scat, trails, tracks, burrows, nests,
and/or visual and aural observation. In addition, site characteristics such as soil condition, topography,
hydrology, anthropogenic disturbances, indicator species, condition of on-site plant communities, and
presence of potential jurisdictional drainage and/or wetland features were noted.

2.3

SOIL SERIES ASSESSMENT

On-site and adjoining soils were researched prior to the field survey using the USDA NRCS Soil Survey
for San Bernardino County Mojave River Area. In addition, a review of the local geological conditions and
historical aerial photographs was conducted to assess the ecological changes that the Project site has
undergone.

2.4

PLANT COMMUNITIES

Plant communities were mapped using 7.5-minute USGS topographic base maps and aerial photography.
The plant communities were classified in accordance with Sawyer, Keeler-Wolf and Evens (2009), CDFW
(2010) and Holland (1986), delineated on an aerial photograph, and then digitized into ArcGIS. The ArcGIS
application was used to compute the area of each plant community in acres.

2.5

PLANTS

Common plant species observed during the field survey were identified by visual characteristics and
morphology in the field and recorded in a field notebook. Unusual and less familiar plants were
photographed in the field and identified in the laboratory using taxonomic guides. Taxonomic nomenclature
used in this study follows the 2012 Jepson Manual (Hickman 2012). In this report, scientific names are
provided immediately following common names of plant species (first reference only).

2.6

WILDLIFE

Wildlife species detected during field surveys by sight, calls, tracks, scat, or other sign were recorded during
surveys in a field notebook. Field guides were used to assist with identification of wildlife species during
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the survey included The Sibley Field Guide to the Birds of Western North America (Sibley 2003), A Field
Guide to Western Reptiles and Amphibians (Stebbins 2003), and A Field Guide to Mammals of North
America (Reid 2006). Although common names of wildlife species are fairly well standardized, scientific
names are provided immediately following common names in this report (first reference only).

2.7

JURISDICTIONAL DRAINAGES AND WETLANDS

Aerial photography was reviewed prior to conducting a field investigation in order to locate and inspect
any potential natural drainage features, ponded areas, or water bodies that may fall under the jurisdiction
of the Corps, Regional Board, and/or CDFW. In general, surface drainage features indicated as blue-line
streams on USGS maps that are observed or expected to exhibit evidence of flow are considered potential
riparian/riverine habitat and are also subject to state and federal regulatory jurisdiction. In addition, ELMT
reviewed jurisdictional waters information through examining historical aerial photographs to gain an
understanding of the impact of land-use on natural drainage patterns in the area. The USFWS National
Wetland Inventory (NWI) and Environmental Protection Agency (EPA) Water Program “My Waters” data
layers were also reviewed to determine whether any hydrologic features and wetland areas have been
documented on or within the vicinity of the Project site.
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Section 3
3.1

Existing Conditions

LOCAL CLIMATE

The Mojave Desert is found at elevations of 2,000 to 5,000 feet above mean sea level and is characterized
by cool winter temperatures and warm summer temperatures, with its rainfall occurring almost entirely in
the winter. Climatological data obtained from nearby weather stations indicated the annual precipitation
averages 6.18 inches per year. Almost all of the precipitation in the form of rain occurs in the months
between October and April, with hardly any occurring between the months of May and September. The
wettest month is February, with a monthly average total precipitation of 1.22 inches. The average minimum
and maximum temperatures for the region are 45.7 and 78.9 degrees Fahrenheit (°F) respectively with
December and January (monthly average 41° F) being the coldest months and July being the hottest
(monthly average 100° F). Temperatures during the site visit were in the mid-70s (° F).

3.2

TOPOGRAPHY AND SOILS

On-site surface elevation ranges from approximately 3,898 to 4,340 feet above mean sea level. Topography
on-site generally consists of rolling hills and several steep sided hilltops and ridgelines located across the
survey area, all descending roughly east to west or north to south. There are several portions of the project
site that are actively being mined or have previously been mined resulting in steep cliff faces.
According to the NRCS Custom Soil Resource Report, the survey area is underlain by the following soil
units: Sparkhule-rock outcrop complex (15 to 50 percent slopes) (Exhibit 4, Soils). Soils within the existing
mining area have been mechanically disturbed and compacted from mining activities, while soils adjacent
to the existing mine area, within the survey area are relatively undisturbed.

3.3

SURROUNDING LAND USES

The project site is located in the northeast corner of the CEMEX Black Mountain Quarry and Plant in a
remote area northeast of the Town of Victorville in unincorporated San Bernardino County. Areas
surrounding the site consist of vacant, undeveloped land with existing mining infrastructure to the west.
The project site is situated at the eastern end of the range in between Black Mountain and Sidewinder
Mountain, with Fairview Mountains located to the southwest. The Apple Valley Airport is located
approximately 6.2 miles to the southwest and Interstate 15 is located approximately 7.3 miles to the west.
No structures or industrial areas other than those supporting the operations of the CEMEX Black Mountain
Quarry and Plant are located within 4 miles of the site.
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Section 4
4.1

Discussion

SITE CONDITIONS

The project site is relatively undeveloped except those areas that have been subject to existing mining
activities. The areas on the perimeter of the project site are undeveloped/undisturbed, while the middle
portion of the project site supports mining pits, and dirt access roads.

4.2

VEGETATION

During the field investigation one (1) plant community was observed within the boundary of the project
site: Mojavean desert scrub (Exhibit 5, Vegetation). In addition, one (1) land cover type that would be
classified as disturbed was observed on-site. This area is not a vegetation classification, but rather a land
cover type. The vegetation community and land cover type are described in further detail below.

4.2.1

Mojavean Desert Scrub (76 acres)

The Mojavean desert scrub plant community occurs throughout the undeveloped/undisturbed portions of
the project site and is the dominant plant community within the surrounding landscape. This plant
community is found on the outer perimeter of the project site boundaries, outside of the areas that have
been subject to existing mining activities, on the steep slopes of rolling hills. Common plant species found
within this plant community include fiddleneck (Amsinckia tesselata), desert dudleya (Dudleya saxosa),
sagebrush combseed (Pectocarya linearis), curvenut combseed (Pectocarya recurvata), red-stemmed
filaree (Erodium cicutarum), wingnut cryptantha (Cryptantha pterocarya), creosote (Larrea tridentata),
Mojave yucca (Yucca schidigera), desert trumpet (Eriogonum inflatum), pencil cholla (Cylindropuntia
ramosissima), burrobush (Ambrosia dumosa), hedgehog cactus (Echinocereus sp.), beavertail cactus
(Opuntia basilaris), barrel cactus (Echinocactus sp.), common phacelia (Phacelia distans), desert wishbone
(Mirabilis laevis), matchweed (Gutierrezia californica), cheesebush (Ambrosia salsola), and brittlebush
(Encelia farinosa).

4.2.2

Disturbed (25 acres)

Disturbed areas are generally areas that have been subject to a high level of human disturbances from
existing mining activities and no longer comprise a native plant community. These areas are unpaved and
are primarily or entirely devoid of vegetation, or support ruderal/weedy plant species and are found
throughout the project site. Disturbed areas included existing mining pits, dirt access roads, and stockpile
areas. Plant species occurring within these disturbed areas include red brome (Bromus madritensis ssp.
rubens), short-podded mustard (Hirschfeldia incana), and Mediterranean grass (Schismus barbatus).
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Discussion

4.3

WILDLIFE

Plant communities provide foraging habitat, nesting and denning sites, and shelter from adverse weather or
predation. This section provides a discussion of those wildlife species that were observed during the field
survey or that are expected to occur within the project site. The discussion is to be used as a general
reference and is limited by the season, time of day, and weather condition in which the field survey was
conducted. Wildlife detections were based on calls, songs, scat, tracks, burrows, and direct observation.

4.3.1

Fish

No fish or hydrogeomorphic features (e.g., perennial creeks, ponds, lakes, reservoirs) with frequent sources
of water that would provide suitable habitat for fish were observed on or immediately adjacent to the project
site. Therefore, no fish are expected to occur and are presumed absent from the project site.

4.3.2

Amphibians

No amphibians or hydrogeomorphic features (e.g., perennial creeks, ponds, lakes, reservoirs) that would
provide suitable habitat for amphibian species were observed on or immediately adjacent to the project site.
Therefore, no amphibians are expected to occur on the project site and are presumed absent.

4.3.3

Reptiles

The undisturbed portions of the project site provide suitable foraging and nesting habitat for a variety of
reptilian species adapted to conditions within the Mojave Desert. The only reptilian species observed during
the field investigations was common side-blotched lizard (Uta stansburiana elegans). Common reptilian
species that have the potential to occur on-site include great basin whiptail (Aspidoscelis tigris tigris), desert
horned lizard (Phrynosoma platyrhinos calidiarum), northern Mohave rattlesnake (Crotalus scutulatus
scutulatus), and Great Basin gopher snake (Pituophis catenifer deserticola). It should be noted that no desert
tortoise or signs were observed during the field investigation.

4.3.4

Birds

The undisturbed portions of the project site provide suitable foraging and nesting habitat for a variety of
resident and migrant bird species adapted to conditions within the Mojave Desert. Avian species detected
during the survey included common raven (Corvus corax), black-throated sparrow (Amphispiza bilineata),
canyon wren (Catherpes mexicanus), and Costa’s hummingbird (Calypte costae). Common avian species
expected to occur on-site include house finch (Haemorhous mexicanus), cactus wren (Campylorhynchus
brunneicapillus), rock wren (Salpinctes obsoletus), Say’s phoebe (Sayornis saya), white-crowned sparrow
(Zonotrichia leucophrys), Gambel’s quail (Callipepla gambelii), and mourning dove (Zenaida macroura).

4.3.5

Mammals

The undisturbed portions of the project site provide suitable foraging and denning habitat for a variety of
mammalian species adapted to conditions within the Mojave Desert. Most mammal species are nocturnal
and are difficult to observe during a diurnal field visit. The only mammalian species observed during the
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field investigation was white-tailed antelope ground squirrel (Ammospermophilus leucurus). Common
mammalian species that have potential to occur on-site include desert woodrat (Neotoma lepida), kangaroo
rat (Dipodomys sp.), desert cottontail (Sylvilagus audubonii), black-tailed jackrabbit (Lepus californicus),
and coyote (Canis latrans). No bat species are expected to occur due to a lack of suitable roosting habitat
(i.e., trees, crevices, abandoned structures) within and surrounding the project site.

4.4

NESTING BIRDS

No active nests or birds displaying nesting behavior were observed during the field survey. The Mojavean
desert scrub plant community provides suitable foraging and nesting habitat for year-round and seasonal
avian residents, as well as migrating songbirds that have adapted to conditions in the Mojave Desert. A preconstruction nesting bird clearance survey shall be conducted within three (3) days prior to ground
disturbance to ensure no nesting birds will be impacted from proejct implementaiton.

4.5

WILDLIFE CORRIDORS AND LINKAGES

Habitat linkages provide links between larger undeveloped habitat areas that are separated by development.
Wildlife corridors are similar to linkages but provide specific opportunities for animals to disperse or
migrate between areas. A corridor can be defined as a linear landscape feature of sufficient width to allow
animal movement between two comparatively undisturbed habitat fragments. Adequate cover is essential
for a corridor to function as a wildlife movement area. It is possible for a habitat corridor to be adequate for
one species yet inadequate for others. Wildlife corridors are significant features for dispersal, seasonal
migration, breeding, and foraging. Additionally, open space can provide a buffer against both human
disturbance and natural fluctuations in resources.
According to the San Bernardino County General Plan, the project site has not been identified as occurring
within a Wildlife Corridor or Linkage. Although partially constrained by existing mining facilities to the
west, the open and natural habitats on and surrounding the project site allow for local wildlife to move from
the project site into the undeveloped areas surrounding the project site in search of food, shelter, or nesting
habitat. As designated by the San Bernardino County General Plan Open Space Element, major open space
areas documented in the vicinity of the project site include the Mojave River located approximately 13
miles west of the project site, and designated wilderness areas and Aeras of Critical Environmental Concern
located approximately 17 miles northeast of the project site are.
The project site is separated from these identified regional wildlife corridors and linkages by existing
development and roadways, and undeveloped land; however, there are no riparian corridors or creeks
connecting the project site to these areas. The undeveloped land in the immediate vicinity of the project site
provides local wildlife movement opportunities for wildlife species moving through the immediate area.
The project site does not function as a major wildlife movement corridor or linkage. As such,
implementation of the proposed project is not expected to have a significant impact to wildlife movement
opportunities or prevent local wildlife movement through the area since there is ample habitat adjacent to
the project site to support wildlife movement opportunities.
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Although not approved, it should be noted that the project site is situated within a proposed Desert Tortoise
Linkage area as identified in the Desert Renewable Energy Conservation Plan (DRECP). However, the
steep terrain does not provide suitable habitat for desert tortoise, and no suitable burrows were observed.

4.6

STATE AND FEDERAL JURISDICTIONAL AREAS

There are three key agencies that regulate activities within inland streams, wetlands, and riparian areas in
California. The Corps Regulatory Branch regulates discharge of dredge and/or fill materials into “waters of
the United States” pursuant to Section 404 of the Federal Clean Water Act (CWA) and Section 10 of the
Rivers and Harbors Act. Of the State agencies, the Regional Board regulates discharges into surface waters
pursuant to Section 401 of the CWA and the California Porter-Cologne Water Quality Control Act and the
CDFW regulates alterations to streambed and associated plant communities pursuant to Section 1602 of the
California Fish and Game Code.
The project site was also evaluated for the presence of jurisdictional waters of the United States, waters of
the State, and/or jurisdictional streambed. Prior to the field visit, aerial photographs of the site were viewed
and compared with the surrounding USGS 7.5-minute topographic quadrangle maps to identify drainage
features within the survey area as indicated from topographic changes, blue-line features, or visible drainage
patterns. The Environmental Protection Agency (EPA) Water Program “My Waters” data layer was also
reviewed to determine whether any hydrologic features had been documented within the vicinity of the site.
Similarly, the United States Department of Agriculture (USDA), Natural Resources Conservation Service
(NRCS) soil maps for San Bernardino County were used to identify the soil series in the area and to check
these soils to determine whether they are regionally identified as hydric soils. The biologists carefully
assessed the site for depressions, inundation, presence of hydrophytic vegetation, staining, cracked soil,
ponding, and indicators of active surface flow and corresponding physical characteristics such as a clear,
natural line impressed on the bank, shelving, changes in the character of soil, destruction of terrestrial
vegetation, the presence of litter and debris. Suspected jurisdictional areas were checked for the presence
of definable channels, soils, and hydrology.
The USFWS National Wetland Inventory and the USGS National Hydrography Dataset were reviewed to
determine if any blueline streams or riverine resources have been documented within or immediate
surrounding the project site. Based on this review and field investigation, approximately three (3) to four
(4) riverine resources were identified immediately adjacent to the project site (Exhibit 6, Jurisdictional
Areas). These features are ephemeral features that follow topography within the canyon bottoms of the
rolling hills. Surface flows within with these features are only provided by direct precipitation from storm
events. No surface water was observed during the field investigations.
Based on the proposed mining expansion boundary, none of the mapped riverine resources will be impacted
from project implementation. Therefore, regulatory approvals will not be required for project
implementation. If the proposed project footprint is revised and/or mining activities encroach into the
adjacent riverine features, further review will be required to define project impacts and acquire regulatory
approvals from the Corps, Regional Board, and/or CDFW, if necessary.

CEMEX – Alvic Quarry Revised Reclamation Plan
Habitat and Jurisdictional Assessment

14

Legend
Expansion Boundary
Riverine Features

°

ALVIC QUARRY REVISED RECLAMATION PLAN
HABITAT AND JURISDICTIONAL ASSESSMENT
0

250

500

1,000
Feet

Source: ESRI Aerial, USFWS National Wetlands Inventory, San Bernardino County

Jurisdictional Areas
Exhibit 6

Discussion

4.7

SPECIAL-STATUS BIOLOGICAL RESOURCES

The CNDDB Rarefind 5, CNDDB Quickview Tool in BIOS and the CNPS Electronic Inventory of Rare
and Endangered Vascular Plants of California were queried for reported locations of special-status plant
and wildlife species as well as special-status natural plant communities in the Turtle Valley, Stoddard Well,
Apple Valley North, and Fairview Valley USGS 7.5-minute quadrangles. The habitat assessment evaluated
the conditions of the habitat(s) within the boundaries of the project site to determine if the existing plant
communities, at the time of the survey, have the potential to provide suitable habitat(s) for special-status
plant and wildlife species.
The literature search identified five (5) special-status plant species and fifteen (15) special-status wildlife
species as having the potential to occur within the Turtle Valley, Stoddard Well, Apple Valley North, and
Fairview Valley quadrangles. No special-status plant communities were identified within these
quadrangles. Special-status plant and wildlife species were evaluated for their potential to occur within the
project boundaries based on habitat requirements, availability and quality of suitable habitat, and known
distributions. Species determined to have the potential to occur within the general vicinity are presented in
Table B-1: Potentially Occurring Special-Status Biological Resources in Appendix B. Refer to Table B-1
for a determination regarding the potential occurrence of special-status plant and wildlife species within the
project site.

4.7.1

Special-Status Plants

According to the CNDDB and CNPS, five (5) special-status plant species have been recorded in the Turtle
Valley, Stoddard Well, Apple Valley North, and Fairview Valley quadrangles (refer to Appendix B). No
special-status plant species were observed on-site during the field investigation, which was conducted
during the blooming period for some of the special-status plant species. Based on habitat requirements for
the identified special-status species, and known distributions, it was determined that the undeveloped
portions of the project site that support the Mojavean desert scrub plant community do not have the potential
to support any of the special-status species documented as occurring within the vicinity of the project site
are presumed absent. The project site is located at the maximum elevational rage from most of the specialstatus species. As a result, no impacts to special-status species are expected to occur.

4.7.2

Special-Status Wildlife

According to the CNDDB, fifteen (15) special-status wildlife species have been reported in the Turtle
Valley, Stoddard Well, Apple Valley North, and Fairview Valley quadrangles (refer to Appendix B). No
special-status wildlife species were observed on-site during the habitat assessment. Based on habitat
requirements for specific species and the availability and quality of on-site habitats, it was determined that
the proposed project site has a moderate potential to provide suitable habitat for loggerhead shrike (Lanius
ludocivianus), and low potential to provide suitable habitat for Cooper’s hawk (Accipiter cooperii), golden
eagle (Aquila chysaetos), burrowing owl, and prairie falcon (Falco mexicanus). Further it was determined
that the project site does not provide suitable habitat for any of the other special-status wildlife species
known to occur in the area since the project site.
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In order to ensure impacts to the aforementioned species do not occur from implementation of the project,
a pre-construction nesting bird clearance survey shall be conducted prior to ground disturbance. With
implementation of a pre-construction nesting bird clearance survey, impacts to these special-status species
will be less than significant and no mitigation will be required.

4.8

CRITICAL HABITAT

Under the federal Endangered Species Act, “Critical Habitat” is designated at the time of listing of a species
or within one year of listing. Critical Habitat refers to specific areas within the geographical range of a
species at the time it is listed that include the physical or biological features that are essential to the survival
and eventual recovery of that species. Maintenance of these physical and biological features requires special
management considerations or protection, regardless of whether individuals or the species are present or
not. All federal agencies are required to consult with the United States Fish and Wildlife Service (USFWS)
regarding activities they authorize, fund, or permit which may affect a federally listed species or its
designated Critical Habitat. The purpose of the consultation is to ensure that projects will not jeopardize
the continued existence of the listed species or adversely modify or destroy its designated Critical Habitat.
The designation of Critical Habitat does not affect private landowners, unless a project they are proposing
is on federal lands, uses federal funds, or requires federal authorization or permits (e.g., funding from the
Federal Highways Administration or a CWA Permit from the Corps). If a there is a federal nexus, then the
federal agency that is responsible for providing the funding or permit would consult with the USFWS.
The project site is not located within federally designated Critical Habitat. Further, the closest Critical
Habitat designation is located approximately 7.1 miles east of the project site for Mojave desert tortoise and
13 miles southwest of the project site for southwestern willow flycatcher (Empidonax traillii extimus)
(Exhibit 7, Critical Habitat). Therefore, no impacts to federally designated Critical Habitat will occur from
implementation of the proposed project.
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Section 5

Conclusion and Recommendations

The project site is located in the northeast corner of the CEMEX Black Mountain Quarry and Plant in a
remote area northeast of the City of Victorville and the Town of Apple Valley. Areas surrounding the site
primarily consist of vacant, undeveloped land. The project site is situated at the eastern end of the Black
Mountain range in between Black Mountain and Sidewinder Mountain, with Fairview Mountains located
to the southwest. The project site is relatively undeveloped except those areas that have been subject to
existing mining activities. The areas on the perimeter of the site are relatively undeveloped/undisturbed,
while the middle portion of the project site supports existing mining area, and dirt access roads. During the
field investigation one (1) plant community was observed within the boundary of the project site: creosote
bush scrub. In addition, one (1) land cover type that would be classified as disturbed was observed on-site.
Special-Status Plant Species
No special-status plant species were observed on-site during the field investigation, which was conducted
during the blooming period for some of the special-status plant species. Further, based on habitat
requirements for the identified special-status species and known distributions, it was determined that the
undeveloped portions of the project site that support the Mojavean desert scrub plant community do not
have the potential to support any of the special-status species documented as occurring within the vicinity
of the project site are presumed absent. The project site is located at the maximum elevational rage from
most of the special-status species. As a result, no impacts to special-status species are expected to occur.
Special-Status Wildlife Species
No special-status wildlife species were observed on-site during the field investigation. Based on habitat
requirements for specific species and the availability and quality of on-site habitats, it was determined that
the proposed project site has a moderate potential to provide suitable habitat for loggerhead shrike; and low
potential to provide suitable habitat for Cooper’s hawk, golden eagle, burrowing owl, and prairie falcon.
Further it was determined that the project site does not provide suitable habitat for any of the other specialstatus wildlife species known to occur in the area since the project site.
In order to ensure impacts to the aforementioned species do not occur from implementation of the project,
a pre-construction nesting bird clearance survey shall be conducted prior to ground disturbance. With
implementation of a pre-construction nesting bird clearance survey, impacts to these special-status species
will be less than significant and no mitigation will be required.
In order to ensure compliance with the Migratory Bird Treaty Act (MBTA) and Fish and Game Code, it is
recommended that construction activities and/or the removal of any trees, shrubs, or any other potential
nesting habitat should be conducted outside the avian nesting season. Nesting birds are protected pursuant
to the MBTA and California Fish and Game Code (Sections 3503, 3503.3, 3511, and 3513 of the California
Fish and Game Code prohibit the take, possession, or destruction of birds, their nests or eggs). If
construction occurs between February 1st and August 31st, a pre-construction clearance survey for nesting
birds should be conducted within three (3) days of the start of any vegetation removal or ground disturbing
activities to ensure that no nesting birds will be disturbed during construction. The biologist conducting the
clearance survey should document a negative survey with a brief letter report indicating that no impacts to
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active avian nests will occur. If an active avian nest is discovered during the pre-construction clearance
survey, construction activities should stay outside of a 300-foot buffer around the active nest. For listed and
raptor species, this buffer should be expanded to 500 feet. A biological monitor should be present to
delineate the boundaries of the buffer area and monitor the active nest to ensure that nesting behavior is not
adversely affected by construction activities. Once the young have fledged and left the nest, or the nest
otherwise becomes inactive under natural conditions, construction activities within the buffer area can
occur.
Riparian Habitat and Sensitive Natural Communities
Approximately three (3) to four (4) riverine resources were identified immediately adjacent to the project
site. These features are ephemeral features that follow topography within the canyon bottoms of the rolling
hills. Surface flows within with these features are only provided by direct precipitation from storm events.
No surface water was observed during the field investigations.
Based on the proposed mining expansion boundary, none of the mapped riverine resources will be impacted
from project implementation. Therefore, regulatory approvals will not be required for project
implementation. If the proposed project footprint is revised and/or mining activities encroach into the
adjacent riverine features, further review will be required to define project impacts and acquire regulatory
approvals from the Corps, Regional Board, and/or CDFW, if necessary.
Further, no sensitive natural communities will be impacted from project implementation.
Wildlife Corridors
Since conditions on the site, after project implementation will allow wildlife movement across portions of
the site and within adjoining large blocks of habitat, wildlife movement will not be significantly affected
by the project. Due to the lack of any identified impacts to wildlife movement, migratory corridors or
linkages or native wildlife nurseries, no mitigation is required.
Local, Regional, and State Plans
The project site is not located within an adopted Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local, regional, or state Habitat Conservation Plan. Therefore, impacts
to any local, regional, or state habitat conservation plans are not expected to occur from development of the
proposed project, and mitigation is not required.
Although not a state or federally protected species, Joshua trees and Mojave yuccas are regulated pursuant
to Section 88.01.060 of the San Bernardino County Development Code and Section 80073 of the California
Desert Native Plant Act. Therefore, impacts to these species should be avoided in all instances. In the event
that avoidance is not feasible, the project applicant will be required to obtain a Tree or Plant Removal
Permit from the County of San Bernardino prior to removal of any regulated tree or plant.
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Site Photographs

Appendix A – Site Photographs

Photograph 1: Looking at the southwest corner of the site where the existing dirt access road enters the
project site.

Photograph 2: From the northern boundary of the site near the southwest corner looking west.
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Appendix A – Site Photographs

Photograph 3: From the northern boundary of the site near the southwest corner looking east along the
northern boundary of the site.

Photograph 4: From the northern boundary of the project site looking south towards existing mining area.
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Appendix A – Site Photographs

Photograph 5: View of the steep rolling hills on the northeastern portion of the project site.

Photograph 6: From the eastern boundary of the existing mining pit looking north.
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Photograph 7: From the eastern portion of the project site looking west over the existing mine area.

Photograph 8: From the eastern portion of the project site looking south towards the southern portion of
the site.
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Photograph 9: From the southern portion of the site looking northeast at the undeveloped hillsides.

Photograph 10: From the southern boundary of the project site near the southwest corner looking west.

CEMEX – Alvic Quarry Revised Reclamation Plan
Habitat and Jurisdictional Assessment

~ ~ EL MT

Iii~

CON':,II 1 I INl,

Appendix B

Potentially Occurring Special-Status
Biological Resources

Appendix B – Potentially Occurring Special-Status Biological Resources

Table B-1: Potentially Occurring Special-Status Biological Resources
Scientific Name
Common Name

Status

Habitat Description

Observed
On-site

Potential to Occur

No

Low: Although there is marginal foraging
habitat on-site, there is no suitable nesting
habitat on or within the vicinity of the
survey area.

No

Presumed Absent: There is no suitable
roosting habitat within or adjacent to the
survey area.

No

Low: Although there is marginal foraging
habitat on-site, there is no suitable nesting
habitat on or within the vicinity of the
survey area.

No

Low: The Mojavean desert scrub plant
community has the potential to provide
suitable line of site opportunities. No owls,
suitable burrows, and/or sign were observed
within or adjacent to the project site during
the surveys.

No

Presumed Absent: There is no suitable
roosting habitat within or adjacent to the
survey area.

SPECIAL-STATUS WILDLIFE SPECIES
Accipiter cooperii
Cooper's hawk

Fed:
CA:

None
WL

Antrozous pallidus
pallid bat

Fed:
CA:

None
SSC

Aquila chrysaetos
golden eagle

Fed:
CA:

None
FP, WL

Athene cunicularia
burrowing owl

Fed:
CA:

None
SSC

Bombus crotchii
Crotch bumble bee

Fed:
CA:

None
CE
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Occurs along patches and groves of wooded areas within live oak,
riparian deciduous, or other forest habitats near water. Forages in
broken woodland habitat edges and nests in deciduous trees and
second-growth conifer stands and riparian areas near streams and
open water.
Occurs locally throughout low elevations of California in a wide
variety of habitats including grasslands, shrublands, woodlands,
and forests. The species is most common in open, dry habitat with
rocky areas for roosting. Day roosts are in caves, crevices, mines,
and occasionally in hollow trees and buildings. Prefers rocky
outcrops, cliffs, and crevices with access to open habitats for
foraging.
Occurs in rolling foothill, sage-juniper flats, desert, and
mountainous habitats. Requires open terrain for hunting including
grasslands, deserts, savannahs, and early successional stages of
forest and shrub habitats. Nests on cliffs and escarpments in rugged
canyons and in large trees in open areas. Prefers rolling foothills,
mountain terrain, cliffs, rock outcrops, and wide arid plateaus
deeply cut by streams and canyons.
Prefers habitat with short, sparse vegetation with few shrubs and
well-drained soils in grassland, shrub steppe, and desert habitats.
Primarily a grassland species, but it persists and even thrives in
some landscapes highly altered by human activity. Occurs in open,
annual or perennial grasslands, deserts, and scrublands
characterized by low-growing vegetation. The overriding
characteristics of suitable habitat appear to be burrows for roosting
and nesting and relatively short vegetation with only sparse shrubs
and taller vegetation.
Colonial species that lives almost exclusively from coastal
California east towards the Sierra-Cascade Crest and can be found
uncommonly in western Nevada and south through Baja
California. Inhabits grassland and scrub habitats in hotter and drier
climates than most other bumblebee species and is only capable of
tolerating a narrow range of climatic conditions. Feeds on a variety
of annual and perennial plant species, classifying it as a dietary
generalist. This species usually nests underground, often in
abandoned rodent dens.

~ ~E LMT

lilffi

CONS! I I IINl,

Appendix B – Potentially Occurring Special-Status Biological Resources

Scientific Name
Common Name

Status

Buteo swainsoni
Swainson's hawk

Fed:
CA:

None
THR

Chaetodipus fallax pallidus
pallid San Diego pocket mouse

Fed:
CA:

None
SSC

Dipodomys merriami parvus
San Bernardino kangaroo rat

Fed:
CA:

END
CE; SSC

Falco mexicanus
prairie falcon

Fed:
CA:

None
WL

Gopherus agassizii
Mojave desert tortoise

Fed:
CA:

THR
THR

Lanius ludovicianus
loggerhead shrike

Fed:
CA:

None
SSC

Onychomys torridus ramona
southern grasshopper mouse

Fed:
CA:

None
SSC

Siphateles bicolor mohavensis
Mohave tui chub

Fed:
CA:

END
END, FP

CEMEX – Alvic Quarry Revised Reclamation Plan
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Habitat Description
Breeds in stands with few trees in Joshua tree woodlands, junipersage flats, riparian areas, oak savannahs. Forages in adjacent
grasslands or suitable grain/alfalfa fields, and livestock pastures.
Primary nest trees are Joshua trees and Fremont cottonwoods.
Tends to avoid areas exposed to human disturbances.
Commonly occurs in sandy herbaceous areas with a substrate
consisting of rocks or course gravel. Prefers chaparral but also
occurs in desert wash, desert scrub, succulent scrub, annual
grassland, and pinyon juniper woodland.
Primarily found in Riversidian alluvial fan sage scrub and sandy
loam soils, alluvial fans and flood plains, and along washes with
nearby sage scrub. May occur at lower densities in Riversidian
upland sage scrub, chaparral and grassland in uplands and
tributaries in proximity to Riversidian alluvial fan sage scrub
habitats. Tend to avoid rocky substrates and prefer sandy loam
substrates for digging of shallow burrows.
Distributed from annual grasslands to alpine meadows, but
primarily associated with grasslands, savannahs, rangeland,
agricultural fields, and desert scrub areas. Requires open terrains
for foraging and nests on cliffs, escarpments, and rock outcrops.
Occurs in desert scrub, desert wash, and Joshua tree habitats with
friable, sandy, well-drained soils for nest and burrow construction.
Highest densities occur in creosote bush scrub with extensive
annual wildflower blooms and succulents with little to no nonnative plant species.
Prefers open habitats with bare ground, scattered shrubs, and areas
with low or sparse herbaceous cover including open-canopied
valley foothill hardwood, riparian, pinyon-juniper, desert riparian,
creosote bush scrub, and Joshua tree woodland. Requires suitable
perches including trees, posts, fences, utility lines, or other
perches.
Inhabits alkali desert scrub and other desert scrub habitats, and to
a lesser extent succulent shrubs, desert washes, desert riparian,
coastal scrub, mixed chaparral, and sagebrush habitats. Generally
rare in valley foothill and montane riparian habitats. Prefers low to
moderate shrub cover and requires friable soils.
Historically occurred throughout the Mojave River drainage. Only
surviving natural populations occurs in Soda Spring at the Desert
Studies Center near the town of Baker, Lark Seep on the China
Lake Naval Weapons Center, Camp Cady, and at the Lewis Center
for Educational Research in Apple Valley.

Observed
On-site

Potential to Occur

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Low: Although there is marginal foraging
habitat on-site, there is no suitable nesting
habitat on or within the vicinity of the
survey area.

No

Presumed Absent: No suitable burrows or
habitat were observed during the survey.
The terrain within the project site is largely
unsuitable for burrowing.

No

Moderate: There is suitable foraging and
nesting habitat within and adjacent to the
survey area. Joshua tree and Mojave yucca
lines provide preferred perching sites.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.
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Scientific Name
Common Name

Status

Toxostoma bendirei
Bendire's thrasher

Fed:
CA:

None
FP; WL

Toxostoma lecontei
Le Conte's thrasher

Fed:
CA:

None
SSC

Fed:
CA:
CNPS:
Fed:
CA:
CNPS:

None
None
4.2
None
None
1B.2

Diplacus mohavensis
Mojave monkeyflower

Fed:
CA:
CNPS:

None
None
1B.2

Eriophyllum mohavense
Barstow woolly sunflower

Fed:
CA:
CNPS:

None
None
1B.2

Pediomelum castoreum
Beaver Dam breadroot

Fed:
CA:
CNPS:

None
None
1B.2

Habitat Description
Occurs in flat desert areas with dense perennial shrubs and
scattered stands of Joshua trees, yuccas, cholla in desert succulent
shrub and Joshua tree habitats. Typically found on higher elevation
bajadas and valleys. Typically prefer sites with firmly packed dirt
rather than sandy soils, desert pavement, and rocky soils.
Occurs primarily in desert washes and flats with scattered shrubs
and large areas of open, sandy terrain in desert wash, desert scrub,
alkali desert scrub, and desert succulent shrub habitats. Commonly
nests in a dense, spiny shrub or densely branched cactus. Rarely
found on rocky soils, hillsides, riparian, or on agricultural lands.

Observed
On-site

Potential to Occur

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

SPECIAL-STATUS PLANT SPECIES
Androsace elongata ssp. acuta
California androsace
Cymopterus deserticola
desert cymopterus

U.S. Fish and Wildlife Service
(Fed) - Federal
END – Federal Endangered
THR – Federal Threatened
DL - Delisted

Occurs in a variety of habitats including chaparral, cismontane
woodland, coastal sage scrub, meadows, and seeps. Elevation is
490 to 3,940 feet above msl. Blooms March to June.
Occurs on sandy soils in Joshua tree woodland and Mojavean
desert scrub habitats. Elevation is 2,070 to 4,925 feet above msl.
Blooms March to May.
Occurs on granitic soils on gravelly banks of desert washes, in
sandy openings between creosote bushes and along rocky slopes
above washes, areas that are not subject to regular water flows.
Found at elevations ranging from 1,969 to 3,937 feet. Blooming
period is from April to June.
Occurs on sandy, silty soils or margins of playas within desert
chenopod scrub, Mojavean desert scrub, creosote bush scrub
habitats. Elevation is 1,640 to 3,150 feet above msl. Blooms April
to May.
Occurs on sandy soils in washes and road cuts in Joshua tree
woodland and Mojavean desert scrub habitats. Elevation is 2,000
to 5,000 feet above msl. Blooms April to May.

California Department of Fish and Wildlife
(CA) - California
END – California Endangered
THR – California Threatened
CTHR – California Candidate Threatened
DL - Delisted
FP – California Fully Protected
SSC – California Species of Special Concern
WL – California Watch List
CE – Candidate Endangered

CEMEX – Alvic Quarry Revised Reclamation Plan
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No

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.
Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

California Native Plant Society (CNPS) California Rare Plant Rank
1B Plants Rare, Threatened, or Endangered
in California and Elsewhere
2B Plants Rare, Threatened, or Endangered
in California, but More Common
Elsewhere
4 Plants of Limited Distribution – A Watch
List

Threat Ranks
0.2- Moderately threatened in
California
0.3- Not very threatened in California
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Appendix C

Regulations

Appendix C – Regulations

Special status species are native species that have been afforded special legal or management protection
because of concern for their continued existence. There are several categories of protection at both federal
and state levels, depending on the magnitude of threat to continued existence and existing knowledge of
population levels.
Federal Regulations
Endangered Species Act of 1973
Federally listed threatened and endangered species and their habitats are protected under provisions of the
Federal Endangered Species Act (ESA). Section 9 of the ESA prohibits “take” of threatened or endangered
species. “Take” under the ESA is defined as to “harass, harm, pursue, hunt, shoot, wound, kill, trap, capture,
or collect, or to attempt to engage in any of the specifically enumerated conduct.” The presence of any
federally threatened or endangered species that are in a project area generally imposes severe constraints
on development, particularly if development would result in “take” of the species or its habitat. Under the
regulations of the ESA, the United States Fish and Wildlife Service (USFWS) may authorize “take” when
it is incidental to, but not the purpose of, an otherwise lawful act.
Critical Habitat is designated for the survival and recovery of species listed as threatened or endangered
under the ESA. Critical Habitat includes those areas occupied by the species, in which are found physical
and biological features that are essential to the conservation of an ESA listed species and which may require
special management considerations or protection. Critical Habitat may also include unoccupied habitat if it
is determined that the unoccupied habitat is essential for the conservation of the species.
Whenever federal agencies authorize, fund, or carry out actions that may adversely modify or destroy
Critical Habitat, they must consult with USFWS under Section 7 of the ESA. The designation of Critical
Habitat does not affect private landowners, unless a project they are proposing uses federal funds, or
requires federal authorization or permits (e.g., funding from the Federal Highway Administration or a
permit from the U.S. Army Corps of Engineers (Corps)).
If USFWS determines that Critical Habitat will be adversely modified or destroyed from a proposed action,
the USFWS will develop reasonable and prudent alternatives in cooperation with the federal institution to
ensure the purpose of the proposed action can be achieved without loss of Critical Habitat. If the action is
not likely to adversely modify or destroy Critical Habitat, USFWS will include a statement in its biological
opinion concerning any incidental take that may be authorized and specify terms and conditions to ensure
the agency is in compliance with the opinion.
Migratory Bird Treaty Act
The Migratory Bird Treaty Act (MBTA) (16 U.S. Government Code [USC] 703) makes it unlawful to
pursue, capture, kill, possess, or attempt to do the same to any migratory bird or part, nest, or egg of any
such bird listed in wildlife protection treaties between the United States, Great Britain, Mexico, Japan, and
the countries of the former Soviet Union, and authorizes the U.S. Secretary of the Interior to protect and
regulate the taking of migratory birds. It establishes seasons and bag limits for hunted species and protects
migratory birds, their occupied nests, and their eggs (16 USC 703; 50 CFR 10, 21).
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The MBTA covers the taking of any nests or eggs of migratory birds, except as allowed by permit pursuant
to 50 CFR, Part 21. Disturbances causing nest abandonment and/or loss of reproductive effort (i.e., killing
or abandonment of eggs or young) may also be considered “take.” This regulation seeks to protect migratory
birds and active nests.
In 1972, the MBTA was amended to include protection for migratory birds of prey (e.g., raptors). Six
families of raptors occurring in North America were included in the amendment: Accipitridae (kites, hawks,
and eagles); Cathartidae (New World vultures); Falconidae (falcons and caracaras); Pandionidae (ospreys);
Strigidae (typical owls); and Tytonidae (barn owls). The provisions of the 1972 amendment to the MBTA
protects all species and subspecies of the families listed above. The MBTA protects over 800 species
including geese, ducks, shorebirds, raptors, songbirds and many relatively common species.
State Regulations
California Environmental Quality Act (CEQA)
The California Environmental Quality Act (CEQA) provides for the protection of the environment within
the State of California by establishing State policy to prevent significant, avoidable damage to the
environment through the use of alternatives or mitigation measures for projects. It applies to actions directly
undertaken, financed, or permitted by State lead agencies. If a project is determined to be subject to CEQA,
the lead agency will be required to conduct an Initial Study (IS); if the IS determines that the project may
have significant impacts on the environment, the lead agency will subsequently be required to write an
Environmental Impact Report (EIR). A finding of non-significant effects will require either a Negative
Declaration or a Mitigated Negative Declaration instead of an EIR. Section 15380 of the CEQA Guidelines
independently defines “endangered” and “rare” species separately from the definitions of the California
Endangered Species Act (CESA). Under CEQA, “endangered” species of plants or animals are defined as
those whose survival and reproduction in the wild are in immediate jeopardy, while “rare” species are
defined as those who are in such low numbers that they could become endangered if their environment
worsens.
California Endangered Species Act (CESA)
In addition to federal laws, the state of California implements the CESA which is enforced by CDFW. The
CESA program maintains a separate listing of species beyond the FESA, although the provisions of each
act are similar.
State-listed threatened and endangered species are protected under provisions of the CESA. Activities that
may result in “take” of individuals (defined in CESA as; “hunt, pursue, catch, capture, or kill, or attempt to
hunt, pursue, catch, capture, or kill”) are regulated by CDFW. Habitat degradation or modification is not
included in the definition of “take” under CESA. Nonetheless, CDFW has interpreted “take” to include the
destruction of nesting, denning, or foraging habitat necessary to maintain a viable breeding population of
protected species.
The State of California considers an endangered species as one whose prospects of survival and
reproduction are in immediate jeopardy. A threatened species is considered as one present in such small
numbers throughout its range that it is likely to become an endangered species in the near future in the
CEMEX – Alvic Quarry Revised Reclamation Plan
Habitat and Jurisdictional Assessment
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absence of special protection or management. A rare species is one that is considered present in such small
numbers throughout its range that it may become endangered if its present environment worsens. State
threatened and endangered species are fully protected against take, as defined above.
The CDFW has also produced a species of special concern list to serve as a species watch list. Species on
this list are either of limited distribution or their habitats have been reduced substantially, such that a threat
to their populations may be imminent. Species of special concern may receive special attention during
environmental review, but they do not have formal statutory protection. At the federal level, USFWS also
uses the label species of concern, as an informal term that refers to species which might be in need of
concentrated conservation actions. As the Species of Concern designated by USFWS do not receive formal
legal protection, the use of the term does not necessarily ensure that the species will be proposed for listing
as a threatened or endangered species.
Fish and Game Code
Fish and Game Code Sections 3503, 3503.5, 3511, and 3513 are applicable to natural resource management.
For example, Section 3503 of the Code makes it unlawful to destroy any birds’ nest or any birds’ eggs that
are protected under the MBTA. Further, any birds in the orders Falconiformes or Strigiformes (Birds of
Prey, such as hawks, eagles, and owls) are protected under Section 3503.5 of the Fish and Game Code
which makes it unlawful to take, possess, or destroy their nest or eggs. A consultation with CDFW may be
required prior to the removal of any bird of prey nest that may occur on a project site. Section 3511 of the
Fish and Game Code lists fully protected bird species, where the CDFW is unable to authorize the issuance
of permits or licenses to take these species. Pertinent species that are State fully protected by the State
include golden eagle (Aquila chrysaetos) and white-tailed kite (Elanus leucurus). Section 3513 of the Fish
and Game Code makes it unlawful to take or possess any migratory nongame bird as designated in the
MBTA or any part of such migratory nongame bird except as provided by rules and regulations adopted by
the Secretary of the Interior under provisions of the MBTA.
Native Plant Protection Act
Sections 1900–1913 of the Fish and Game Code were developed to preserve, protect, and enhance Rare
and Endangered plants in the state of California. The act requires all state agencies to use their authority to
carry out programs to conserve Endangered and Rare native plants. Provisions of the Native Plant
Protection Act prohibit the taking of listed plants from the wild and require notification of the CDFW at
least ten days in advance of any change in land use which would adversely impact listed plants. This allows
the CDFW to salvage listed plant species that would otherwise be destroyed.
California Native Plant Society Rare and Endangered Plant Species
Vascular plants listed as rare or endangered by the CNPS, but which have no designated status under FESA
or CESA are defined as follows:
California Rare Plant Rank
1A- Plants Presumed Extirpated in California and either Rare or Extinct Elsewhere
1B- Plants Rare, Threatened, or Endangered in California and Elsewhere
CEMEX – Alvic Quarry Revised Reclamation Plan
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2A- Plants Presumed Extirpated in California, But More Common Elsewhere
2B- Plants Rare, Threatened, or Endangered in California, But More Common Elsewhere
3-

Plants about Which More Information is Needed - A Review List

4-

Plants of Limited Distribution - A Watch List

Threat Ranks
.1-

Seriously threatened in California (over 80% of occurrences threatened / high degree and
immediacy of threat)

.2-

Moderately threatened in California (20-80% occurrences threatened / moderate degree and
immediacy of threat)

.3-

Not very threatened in California (<20% of occurrences threatened / low degree and immediacy
of threat or no current threats known).

Local Regulations
San Bernardino County Development Code
Section 88.01.060 of the County of San Bernardino Development Code provides regulations for the removal
or harvesting of specified desert native plants in order to preserve and protect the plants and to provide for
the conservation and wise use of desert resources. The provisions are intended to coincide with the Desert
Native Plants Act (Food and Agricultural Code Section 8001 et seq.) and the State Department of Food and
Agriculture to implement and enforce the Act.
Pursuant to Section 88.01.060 of the Development Code, the following desert native plants or any part of
them, except the fruit, shall not be removed except under a Tree or Plant Removal Permit:
1) The following desert native plants with stems two inches or greater in diameter or six feet or greater
in height:
(A) Dalea spinosa (smoke tree)
(B) All species of the genus Prosopis (mesquites)
2) All species of the family Agavaceae (century plants, nolinas, yuccas)
3) Creosote Rings, 10 feet or greater in diameter
4) All Joshua trees
5) Any part of any of the following species, whether living or dead:
(A) Olneya tesota (desert ironwood)
(B) All species of the genus Prosopis (mesquites)
(C) All species of the genus Cercidium (palos verdes)
CEMEX – Alvic Quarry Revised Reclamation Plan
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There are three key agencies that regulate activities within inland streams, wetlands, and riparian areas in
California. The Corps Regulatory Branch regulates activities pursuant to Section 404 of the Federal Clean
Water Act (CWA) and Section 10 of the Rivers and Harbors Act. Of the State agencies, the CDFG regulates
activities under the Fish and Game Code Section 1600-1616, and the Regional Board regulates activities
pursuant to Section 401 of the CWA and the California Porter-Cologne Water Quality Control Act.
Federal Regulations
Section 404 of the Clean Water Act
Since 1972, the Corps and U.S. Environmental Protection Agency (EPA) have jointly regulated the filling
of “waters of the U.S.,” including wetlands, pursuant to Section 404 of the Clean Water Act (CWA). The
Corps has regulatory authority over the discharge of dredged or fill material into the waters of the United
States under Section 404 of the CWA. The Corps and EPA define “fill material” to include any “material
placed in waters of the United States where the material has the effect of: (i) replacing any portion of a
water of the United States with dry land; or (ii) changing the bottom elevation of any portion of the waters
of the United States.” Examples include, but are not limited to, sand, rock, clay, construction debris, wood
chips, and “materials used to create any structure or infrastructure in the waters of the United States.” In
order to further define the scope of waters protected under the CWA, the Corps and EPA published the
Clean Water Rule on June 29, 2015. Pursuant to the Clean Water Rule, the term “waters of the United
States” is defined as follows:
(i)

All waters which are currently used, or were used in the past, or may be susceptible to use in
interstate or foreign commerce, including all waters which are subject to the ebb and flow of the
tide.

(ii)

All interstate waters, including interstate wetlands 1.

(iii) The territorial seas.

1

2

3

(iv)

All impoundments of waters otherwise defined as waters of the United States under the definition.

(v)

All tributaries 2 of waters identified in paragraphs (i) through (iii) mentioned above.

(vi)

All waters adjacent 3 to a water identified in paragraphs (i) through (v) mentioned above, including
wetlands, ponds, lakes, oxbows, impoundments, and similar waters.

The term wetlands means those areas that are inundated or saturated by surface or groundwater at a
frequency and duration sufficient to support, and that under normal circumstances do support, a prevalence
of vegetation typically adapted for life in saturated soil conditions.
The terms tributary and tributaries each mean a water that contributes flow, either directly or through
another water (including an impoundment identified in paragraph (iv) mentioned above), to a water
identified in paragraphs (i) through (iii) mentioned above, that is characterized by the presence of the
physical indicators of a bed and banks and an ordinary high water mark.
The term adjacent means bordering, contiguous, or neighboring a water identified in paragraphs (i) through
(v) mentioned above, including waters separated by constructed dikes or barriers, natural river berms, beach
dunes, and the like.
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(vii) All prairie potholes, Carolina bays and Delmarva bays, Pocosins, western vernals pools, Texas
coastal prairie wetlands, where they are determined, on a case-specific basis, to have a significant
nexus to a water identified in paragraphs (i) through (iii) meantioned above.
(viii) All waters located within the 100-year floodplain of a water identified in paragraphs (i) through
(iii) mentioned above and all waters located within 4,000 feet of the high tide line or ordinary
high water mark of a water identified in paragraphs (i) through (v) mentioned above, where they
are determined on a case-specific basis to have a significant nexus to a waters identified in
paragraphs (i) through (iii) mentioned above.
The following features are not defined as “waters of the United States” even when they meet the terms of
paragraphs (iv) through (viii) mentioned above:
(i)

Waste treatment systems, including treatment ponds or lagoons designed to meet the requirements
of the Clean Water Act.

(ii)

Prior converted cropland.

(iii) The following ditches:
(A)

(iv)

Ditches with ephemeral flow that are not a relocated tributary or excavated in a
tributary.
(B)
Ditches with intermittent flow that are not a relocated tributary, excavated in a
tributary, or drain wetlands.
(C)
Ditches that do not flow, either directly or through another water, into a water of the
United States as identified in paragraphs (i) through (iii) of the previous section.
The following features:
(A)

(v)
(vi)

Artificially irrigated areas that would revert to dry land should application of water to
that area cease;
(B)
Artificial, constructed lakes and ponds created in dry land such as farm and stock
watering ponds, irrigation ponds, settling basins, fields flooded for rice growing, log
cleaning ponds, or cooling ponds;
(C)
Artificial reflecting pools or swimming pools created in dry land;
(D)
Small ornamental waters created in dry land;
(E)
Water-filled depressions created in dry land incidental to mining or construction
activity, including pits excavated for obtaining fill, sand, or gravel that fill with water;
(F)
Erosional features, including gullies, rills, and other ephemeral features that do not
meet the definition of a tributary, non-wetland swales, and lawfully constructed
grassed waterways; and
(G)
Puddles.
Groundwater, including groundwater drained through subsurface drainage systems.
Stormwater control features constructed to convey, treat, or store stormwater that are created in
dry land.
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(vii) Wastewater recycling structures constructed in dry land; detention and retention basins built for
wastewater recycling; groundwater recharge basins; percolation ponds built for wastewater
recycling; and water distributary structures built for wastewater recycling.
Section 401 of the Clean Water Act
Pursuant to Section 401 of the CWA, any applicant for a federal license or permit to conduct any activity
which may result in any discharge to waters of the United States must provide certification from the State
or Indian tribe in which the discharge originates. This certification provides for the protection of the
physical, chemical, and biological integrity of waters, addresses impacts to water quality that may result
from issuance of federal permits, and helps insure that federal actions will not violate water quality
standards of the State or Indian tribe. In California, there are nine Regional Water Quality Control Boards
(Regional Board) that issue or deny certification for discharges to waters of the United States and waters of
the State, including wetlands, within their geographical jurisdiction. The State Water Resources Control
Board assumed this responsibility when a project has the potential to result in the discharge to waters within
multiple Regional Boards.
State Regulations
Fish and Game Code
Fish and Game Code Sections 1600 et. seq. establishes a fee-based process to ensure that projects conducted
in and around lakes, rivers, or streams do not adversely impact fish and wildlife resources, or, when adverse
impacts cannot be avoided, ensures that adequate mitigation and/or compensation is provided.
Fish and Game Code Section 1602 requires any person, state, or local governmental agency or public utility
to notify the CDFW before beginning any activity that will do one or more of the following:
(1) substantially obstruct or divert the natural flow of a river, stream, or lake;
(2) substantially change or use any material from the bed, channel, or bank of a river, stream, or lake;
or
(3) deposit or dispose of debris, waste, or other material containing crumbled, flaked, or ground
pavement where it can pass into a river, stream, or lake.
Fish and Game Code Section 1602 applies to all perennial, intermittent, and ephemeral rivers, streams, and
lakes in the State. CDFW’s regulatory authority extends to include riparian habitat (including wetlands)
supported by a river, stream, or lake regardless of the presence or absence of hydric soils and saturated soil
conditions. Generally, the CDFW takes jurisdiction to the top of bank of the stream or to the outer limit of
the adjacent riparian vegetation (outer drip line), whichever is greater. Notification is generally required
for any project that will take place in or in the vicinity of a river, stream, lake, or their tributaries. This
includes rivers or streams that flow at least periodically or permanently through a bed or channel with banks
that support fish or other aquatic life and watercourses having a surface or subsurface flow that support or
have supported riparian vegetation. A Section 1602 Streambed Alteration Agreement would be required if
impacts to identified CDFW jurisdictional areas occur.
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Porter Cologne Act
The California Porter-Cologne Water Quality Control Act gives the State very broad authority to regulate
waters of the State, which are defined as any surface water or groundwater, including saline waters. The
Porter-Cologne Act has become an important tool in the post SWANCC and Rapanos regulatory
environment, with respect to the state’s authority over isolated and insignificant waters. Generally, any
person proposing to discharge waste into a water body that could affect its water quality must file a Report
of Waste Discharge in the event that there is no Section 404/401 nexus. Although “waste” is partially
defined as any waste substance associated with human habitation, the Regional Board also interprets this
to include fill discharged into water bodies.
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Section 1

Introduction

CEMEX Construction Materials Pacific, LLC (CEMEX) is submitting to San Bernardino County (County)
a revision to its existing Alvic Quarry Reclamation Plan (84M-012; CA MINE ID #91-36-0105) (Revised
Plan) for the planned expansion and reclamation of the existing Alvic Quarry northeast of the Town of
Apple Valley in unincorporated San Bernardino, California. As part of the planning process to expand
mining at the Alvic Quarry, CEMEX will be submitting an application under the Surface Mining and
Reclamation Act (SMARA) to San Bernardino County, the local lead agency. The reclamation plan review
process under SMARA for the proposed expansion requires several documents be prepared, including a
revegetation plan. The revegetation plan will be implemented to restore a site concurrent with completed
mine areas and when mining is complete but must first be reviewed and approved as part application process
prior to commencing the expansion.
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Section 2

Project Location and Description

The Project site is generally located east of Interstate 15, south of Interstate 40, north of State Route 18,
and west of State Route 247 north of the Town of Apple Valley in unincorporated San Bernardino County,
California (Exhibit 1, Regional Vicinity). The Project site is depicted on the Stoddard Well quadrangle of
the United States Geological Survey’s (USGS) 7.5-minute topographic map series in Sections 3 and 4 of
Township 6 North, Range 2 West (Exhibit 2, Site Vicinity). Specifically, the Project site is located within
the boundaries of the existing CEMEX Black Mountain Quarry, at the eastern terminus of Black Mountain
Road at the existing Alvic Quarry (Exhibit 3, Project Site).
The project proposes to expand mining operations and update reclamation at the existing Alvic Quarry. The
Alvic Quarry is located on patented (private) lands owned by CEMEX. The existing quarry and access road
consist of approximately 22 disturbed acres. The proposed revision will include an additional approximately
141 acres for a total plan area of approximately 163 acres to be disturbed and reclaimed.
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Section 3
3.1

Environmental Setting

LOCAL CLIMATE

The Mojave Desert is found at elevations of 2,000 to 5,000 feet above mean sea level and is characterized
by cool winter temperatures and warm summer temperatures, with its rainfall occurring almost entirely in
the winter. Climatological data obtained from nearby weather stations indicated the annual precipitation
averages 6.18 inches per year. Almost all of the precipitation in the form of rain occurs in the months
between October and April, with hardly any occurring between the months of May and September. The
wettest month is February, with a monthly average total precipitation of 1.22 inches. The average minimum
and maximum temperatures for the region are 45.7 and 78.9 degrees Fahrenheit (°F) respectively with
December and January (monthly average 41° F) being the coldest months and July being the hottest
(monthly average 100° F). Temperatures during the site visit were in the mid-70s (° F).

3.2

TOPOGRAPHY AND SOILS

On-site surface elevation ranges from approximately 3,898 to 4,340 feet above mean sea level. Topography
on-site generally consists of rolling hills and several steep sided hilltops and ridgelines located across the
survey area, all descending roughly east to west or north to south. There are several portions of the project
site that are actively being mined or have previously been mined resulting in steep cliff faces.
According to the United States Department of Agriculture (USDA) Natural Resource Conservation Service
(NRCS), Soil Survey 1 Custom Soil Resource Report, the survey area is underlain by the following soil
units: Sparkhule-rock outcrop complex (15 to 50 percent slopes) (Exhibit 4, Soils). Soils within the existing
mining area have been mechanically disturbed and compacted from mining activities, while soils adjacent
to the existing mine area, within the survey area are relatively undisturbed.

3.3

SURROUNDING LAND USES

The project site is located in the northeast corner of the CEMEX Black Mountain Quarry and Plant in a
remote area northeast of the Town of Victorville in unincorporated San Bernardino County. Areas
surrounding the site consist of vacant, undeveloped land with existing mining infrastructure to the west.
The project site is situated at the eastern end of the range in between Black Mountain and Sidewinder
Mountain, with Fairview Mountains located to the southwest. The Apple Valley Airport is located
approximately 6.2 miles to the southwest and Interstate 15 is located approximately 7.3 miles to the west.
No structures or industrial areas other than those supporting the operations of the CEMEX Black Mountain
Quarry and Plant are located within 4 miles of the site.

1

A soil series is defined as a group of soils with similar profiles developed from similar parent materials under comparable climatic
and vegetation conditions. These profiles include major horizons with similar thickness, arrangement, and other important
characteristics, which may promote favorable conditions for certain biological resources.

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan

6

-

4

~-

.,

s.. .. . .,. . . '

Legend
Expansion Boundary
SPARKHULE-ROCK OUTCROP COMPLEX, 15 TO 50 PERCENT SLOPES (162)

162

~~
~~

E LM
LON':.UI !IN(

°

ALVIC QUARRY REVISED RECLAMATION PLAN
REVEGETATION PLAN
0

250

500

1,000
Feet

Source: ESRI Aerial, Soil Survey Geographic Database, San Bernardino County

Soils
Exhibit 4

Existing Setting

3.4

VEGETATION

The project site is relatively undeveloped except those areas that have been subject to existing mining
activities. The areas on the perimeter of the project site are undeveloped/undisturbed, while the middle
portion of the project site supports mining pits, and dirt access roads.
During the field investigation one (1) plant community was observed within the boundary of the project
site: Mojavean desert scrub (Exhibit 5, Vegetation). In addition, one (1) land cover type that would be
classified as disturbed was observed on-site. This area is not a vegetation classification, but rather a land
cover type. The vegetation community and land cover type are described in further detail below.

3.4.1

Mojavean Desert Scrub (76 acres)

The Mojavean desert scrub plant community occurs throughout the undeveloped/undisturbed portions of
the project site and is the dominant plant community within the surrounding landscape. This plant
community is found on the outer perimeter of the project site boundaries, outside of the areas that have
been subject to existing mining activities, on the steep slopes of rolling hills. Common plant species found
within this plant community include fiddleneck (Amsinckia tesselata), desert dudleya (Dudleya saxosa),
sagebrush combseed (Pectocarya linearis), curvenut combseed (Pectocarya recurvata), red-stemmed
filaree (Erodium cicutarum), wingnut cryptantha (Cryptantha pterocarya), creosote (Larrea tridentata),
Mojave yucca (Yucca schidigera), desert trumpet (Eriogonum inflatum), pencil cholla (Cylindropuntia
ramosissima), burrobush (Ambrosia dumosa), hedgehog cactus (Echinocereus sp.), beavertail cactus
(Opuntia basilaris), barrel cactus (Echinocactus sp.), common phacelia (Phacelia distans), desert wishbone
(Mirabilis laevis), matchweed (Gutierrezia californica), cheesebush (Ambrosia salsola), and brittlebush
(Encelia farinosa).

3.4.2

Disturbed (25 acres)

Disturbed areas are generally areas that have been subject to a high level of human disturbances from
existing mining activities and no longer comprise a native plant community. These areas are unpaved and
are primarily or entirely devoid of vegetation, or support ruderal/weedy plant species and are found
throughout the project site. Disturbed areas included existing mining pits, dirt access roads, and stockpile
areas. Plant species occurring within these disturbed areas include red brome (Bromus madritensis ssp.
rubens), short-podded mustard (Hirschfeldia incana), and Mediterranean grass (Schismus barbatus).

3.5

PLANT COMMUNITY COMPOSITION

The goal of most restoration and revegetation projects is to recreate the plant cover, distribution and species
composition of the plant community found on a site prior to disturbance. Accurate data on the plant
community composition is desirable in the initial planning and evaluation process for the project. Plant
cover, species density and species diversity are important aspects of a plant community which can be
measured by conducting sampling of a comparable reference site or, in this case, the largely undisturbed
native plant community. As noted, there is only one native plant community found within the proposed
mining expansion area, a Mojavean Desert scrub plant community which is homogenous throughout the
expansion area with only minor variations in composition associated with slope orientation.
CEMEX – Alvic Quarry Revised Reclamation Plan
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In order to accurately define composition of the Mojavean Desert scrub plant community and to be able to
adequately measure the success of the revegetation over time, plant transects were conducted using the
point intercept methodology to document baseline conditions. ELMT biologists used the Releve
methodology to select representative transect locations. The Releve methodology allows a biologist to use
their knowledge of an area and the habitat(s) found within that area to subjectively select transect lines or
locations as representative of that habitat(s) rather using other methodologies that require a large number
of randomly generated transects in order to ensure that sample size is sufficient to adequately represent
habitat(s) in the area. For the proposed project, there is a single habitat, a Mojavean Desert plant community
which is homogenous across the project site, with some minor vegetative variation associated with slope
orientation. ELMT lead biologist has worked extensively in Mojave Desert and within Mojavean Desert
scurb habitat for forty years. Based on his knowledge and years of experience in desert habitats, he selected
three transect locations as representative of observed Mojavean Desert scrub habitat found onsite. The
location of these transect lines were recorded with a GPS unit for future reference. The locations of the
transect lines are shown in Exhibit 6, Transect Locations. The information collected was used to document
the species present, percent vegetative cover, species density and species diversity as part of documenting
baseline conditions within each landform. This characterization of baseline conditions provides a guide for
future revegetation efforts. The landforms selected were Transect 1: north facing slope on north side;
Transect 2 – south facing slope on north side; and Transect 3 – north facing slope on south side.
Vegetation within in each line was sampled using the point-intercept method (California Native Plant
Society 2014). Each transect was 50 meters long and 1 meter wide. All native and non-native plant species
within a 50-meter square transect were recorded and are presented in Table 1, Plants Identified Within Each
Transect. Additionally, a transect line was stretched down the center of each transect and plant species,
native and non-native, that were intercepted by the line were noted and recorded at half-meter (1.6-foot)
intervals. Note that only those plant species intercepted the central transect line were recorded and that not
all plant species within a transect necessarily intercepted the central transect line. Datasheets for the pointintercept process are presented in Appendix A, Transect Data Sheets and were used to determine percent
plant cover (refer to Table 2, Percent Plant Cover) and species density and species diversity (refer to Table
3, Species Density and Species Diversity). Species density is calculated as the percent cover of all native
species. Two transects were conducted for habitat on north facing slopes. Since the vegetative data was
comparable between these two transects, these data were combined and used to generate a single average
value for species density and diversity for habitat on north facing slopes. These average values are presented
later in Table 7, Plant Community Composition.
As previously noted, Appendix A provides the raw data for all plant species observed within each transect
area. Tables 1 through 3 summarizes these data and provides an analysis of the data for the proposed
expansion areas. Appendix C, Site Photographs provides a series of site photos of the project site and the
location of the transects within and adjacent to the proposed expansion area.
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Table 1:

Plants Identified Within Each Transect

Plant Species
Amsinckia tesselata
Bromus rubens
Cryptantha intermedia
Cylindropuntia ramosissima
Dudleya saxosa
Echinocereus englemannii
Encelia farinosa
Ephedra nevadensis
Eriogonium fasciculatum
Eriogonium inflatum
Erodium cicutarium
Ferocactus cylindraceus
Larrea tridentate
Lycium brevipes
Mentzelia sp.
Oligomeris linifolia
Opuntia basilaris
Pectocarya penicellata
Pectocarya recurvata
Phacelia distans
Plantago sp.
Psorothamnus schottii
Schismus barbatus
Sphaeralcea ambigua
Stipa speciosa
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Table 2:

Percent Plant Cover (per 50 m2)

Plant Species

Plant Species
Cylindropnutia ramosissima
Dudleya saxosa
Echinocereus mojavensis
Encelia farinosa
Ephedra nevadensis
Eriogonum fasciculatum
Ferocactus cylindraceus
Larrea tridentata
Lycium brevipes
Opuntia basilaris
Stipa specoisa
Native Perennial Subtotal
Amsinckia tellelata
Caulanthus lasiophyllus
Cryptantha pterocarya
Cryptantha intermedia
Eriogonum inflatum
Malacothrix glabrata
Mentzelia desertorum
Oligomeris linifolia
Pectocarya penicellata
Pectocarya recurvata
Phalcelia distans
Sphaeraclea ambigua
Native Annual Subtotal
TOTAL NATIVE COVER
Bromus rubens
Erodium cicutarium
Schismus barbatus
TOTAL NON-NATIVE COVER
Bare Ground Subtotal
GRAND TOTALS

Table 3:

North
Facing
Slope on
North Side
1
1%
4%
4%
9%
2%
4%
1%
3%
28%
12%

1%
1%

1%
1%

16%
44%
15%
2%
17%
39%
100%

South
Facing
Slope on
North Side
Transects
2
1%
1%
3%
7%

1%

13%
5%
2%
1%
10%

North
Facing
Slope on
South Side
3

4%
16%
1%
1%
4%
2%
4%
32%
6%
2%
12%
1%

2%
2%
1%
1%
2%
28%
41%
36%

2%
23%
55%
4%
20%

36%
23%
100%

24%
21%
100%

Species Density and Diversity (all native plants per 50 m2)

Species Density
Species Diversity (all natives)
Species Diversity (perennials)
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3.6

JURISDICTIONAL FEATURES

The USFWS National Wetland Inventory and the USGS National Hydrography Dataset were reviewed to
determine if any blueline streams or riverine resources have been documented within or immediate
surrounding the project site. Based on this review and field investigation, approximately three (3) to four
(4) riverine resources were identified immediately adjacent to the project site (Exhibit 7, Jurisdictional
Areas). These features are ephemeral features that follow topography within the canyon bottoms of the
rolling hills. Surface flows within with these features are only provided by direct precipitation from storm
events. No surface water was observed during the field investigations. Based on the proposed mining
expansion boundary, none of the mapped riverine resources will be impacted from project implementation.

3.7

SPECIAL-STATUS PLANT SPECIES

The CNDDB Rarefind 5, CNDDB Quickview Tool in BIOS and the CNPS Electronic Inventory of Rare
and Endangered Vascular Plants of California were queried for reported locations of special-status plant
and wildlife species as well as special-status natural plant communities in the Turtle Valley, Stoddard Well,
Apple Valley North, and Fairview Valley USGS 7.5-minute quadrangles. The habitat assessment evaluated
the conditions of the habitat(s) within the boundaries of the project site to determine if the existing plant
communities, at the time of the survey, have the potential to provide suitable habitat(s) for special-status
plant and wildlife species.
The literature search identified five (5) special-status plant species and fifteen (15) special-status wildlife
species as having the potential to occur within the Turtle Valley, Stoddard Well, Apple Valley North, and
Fairview Valley quadrangles. No special-status plant communities were identified within these
quadrangles. Special-status plant and wildlife species were evaluated for their potential to occur within the
project boundaries based on habitat requirements, availability and quality of suitable habitat, and known
distributions. Species determined to have the potential to occur within the general vicinity are presented in
Table B-1: Potentially Occurring Special-Status Biological Resources in Appendix B. Refer to Table B-1
for a determination regarding the potential occurrence of special-status plant and wildlife species within the
project site.
Special-Status Plants
According to the CNDDB and CNPS, five (5) special-status plant species have been recorded in the Turtle
Valley, Stoddard Well, Apple Valley North, and Fairview Valley quadrangles (refer to Appendix B). No
special-status plant species were observed on-site during the field investigation, which was conducted
during the blooming period for some of the special-status plant species. Based on habitat requirements for
the identified special-status species, and known distributions, it was determined that the undeveloped
portions of the project site that support the Mojavean desert scrub plant community do not have the potential
to support any of the special-status species documented as occurring within the vicinity of the project site
are presumed absent. The project site is located at the maximum elevational rage from most of the specialstatus species. As a result, no impacts to special-status species are expected to occur.
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Special-Status Wildlife
According to the CNDDB, fifteen (15) special-status wildlife species have been reported in the Turtle
Valley, Stoddard Well, Apple Valley North, and Fairview Valley quadrangles (refer to Appendix B). No
special-status wildlife species were observed on-site during the habitat assessment. Based on habitat
requirements for specific species and the availability and quality of on-site habitats, it was determined that
the proposed project site has a moderate potential to provide suitable habitat for loggerhead shrike (Lanius
ludocivianus), and low potential to provide suitable habitat for Cooper’s hawk (Accipiter cooperii), golden
eagle (Aquila chysaetos), burrowing owl, and prairie falcon (Falco mexicanus). Further it was determined
that the project site does not provide suitable habitat for any of the other special-status wildlife species
known to occur in the area since the project site.

3.7.1

San Bernardino County Development Code – Section 88.01.060 Desert Native Plant
Protection

San Bernardino County Development Code, Section 88.01.060 Desert Native Plant Protection provides
regulations for the removal of specified desert native plant species in order to preserve and protect the plants
and to provide conservation and wise use of desert resources. This section applies to both publicly owned
lands, as well as privately owned lands. The following desert native plants occur or have the potential to
occur within the proposed expansion area:
•
•
•
•
•
•
•
•
•
•

Smoke tree (Dalea spinosa)
Mesquites (Prosopis sp.)
Creosote (Larea tridentata) rings
Joshua trees (Yucca brevifolia)
Mojave yucca (Yucca schidigera)
Desert ironwood (Olneya tesota)
Palos verdes (Cercidium sp.)
Cholla (Cylindropuntia sp.)
Beavertail cactus (Opuntia basilaris)
Barrel cactus (Echinocarpa sp.)

The baseline survey of this site, prepared under separate cover, did not identify any Joshua trees, smoke
trees, mesquites, desert ironwoods, or palos verdes trees within the proposed expansion boundaries. Mojave
yucca, pencil cholla, beavertail cactus and barrel cactus were identified within the proposed expansion
areas. Although creosote plants occurred sporadically throughout the expansion areas, no creosote rings
were observed.
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Section 4

Revegetation Methodology

The goal of this revegetation plan, as part of the reclamation plan for the proposed mine expansion, is to
restore the Mojavean Desert scrub plant community and increase its potential to support suitable habitat for
special-status species. The achievement of a successful revegetation program involves a number of steps.
The steps include controlling access, removing sources of on-site human disturbance, reducing/eliminating
non-native plant species, and reseeding or planting, as necessary.
The revegetation efforts for the expansion of the CEMEX’s Alvic Quarry is based on the summary analysis
found in Table 4 below.
Table 4:
GOAL

Restore the
native Mojavean
Desert scrub
plant community
that provides
habitat for
special-status
species

Revegetation Goals, Objectives, and Implementation Program
OBJECTIVE

Protect project site
from direct and
indirect impacts

Protect Desert
Native Plant
Species as defined
by San Bernardino
County
Development Code

ACTION

ASSUMPTIONS

Limit access by
construction of
fencing and barriers
and placement of
signage.

Unlimited access is
one of the major
issues adversely
affecting native
habitat values.

Remove Trash

Trash needs to be
removed prior to
any revegetation
activities and the
Site needs to be
kept free of trash.

Feral Animals

It is assumed that
feral animals are
not a problem due
to the presence of
coyote and bobcat
in mining area.
However, this
assumption should
be validated
through
monitoring.

Conduct preconstruction plant
surveys to document
the numbers and
distribution of
protected desert
native plant species
with a proposed
expansion area.

The presence of
protected desert
native plant species
requires+
that these species
be salvaged and
transplanted, where
possible.

CEMEX – Alvic Quarry Revised Reclamation Plan
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MONITORING
Install fencing and
signage.
Bi-annual inspection
for 2 years, then
annually thereafter of
site after revegetating
an area to ensure
fencing and gates are
secure and signs are
posted.
Remove trash prior to
revegetation.
Bi-annual inspection
for 2 years, then
annually thereafter of
the site for trash piles to
ensure their timely
removal,.
As part of monitoring
process for each
revegetated area
habitat, these open
areas will be surveyed
for dog and cat
sign/tracks. If a
problem is observed, a
program will be
developed to abate the
problem.
Salvaged/transplanted
species will be
available for use in the
revegetation process.,
along with salvaged
soils and the associated
seed base in the topsoil.
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Mojave yucca and
two cacti species
were identified
onsite.

4.1

Remove/control
non-native plant
species

Non-native plant
species are to be
maintained at less
than 10% as part of
the restoration effort.

The presence of
non-native plants
reduces the habitat
values of the site.
Removal/control
can be
accomplished
through manual
removal and/or the
use of herbicides.

Revegetate mined
areas to support a
native Mojavean
Desert scrub plant
community.

Following
implementation of
the revegetation
plan, monitor the
revegetated areas to
ensure successful reestablishment of a
Mojavean Desert
scrub plant
community.

Once reestablished, the
Mojavean Desert
scrub plant
community will
suitable habitat for
local wildlife
species, and the
special-status
species that may
use the area.

Document methods
used for the removal of
non-native species and
their effectiveness prior
to the implementation
of replanting of native
species.
Monitor regrowth of
native species and
conduct maintenance
activities bi-annually
for 2 years, then
annually thereafter to
remove non-native
plant species during
vegetation monitoring
(See Section 5.1.2 for
more detail).

Establish performance
criteria/standards to
meet this objective and
to support the specialstatus species. (See
Section 5.1.2 for
performance standards
for the Site).

REDUCING HUMAN DISTURBANCES

The first step to successfully revegetate a quarry or mined area is to remove human disturbances. Human
disturbance can be a significant cause of the loss of natural habitat values on a site. This initial stage of the
revegetation will be conducted in two steps: first, securing the site, and second, removing areas of human
disturbance (i.e., mining operations).

4.1.1

Securing the Site

Before revegetation activities proceed within a given area, the area(s) proposed for revegetation will be
secured from unauthorized human intrusion to reduce the risks of off-road vehicle travel, shooting, trash
dumping, and vandalism to the restored site from surrounding areas. The Alvic mine is accessed by a single
dirt road from the Black Mountain Cement Plant located approximately 1 mile southwest of the Alvic Mine
site. Access to these CEMEX mining areas is controlled by manned security point and intrusion into the
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areas is not expected to be an issue during the life of these mining operations. Following the completion
of mining, use of the dirt access could lead to human intrusion and use of the site for recreational purposes,
The single access road to the Alvic mining area will be secured against unauthorized access by the
installation of a locked swing gate. The gate will be strategically placed at existing road entrance onto the
site. Appropriate signage will be placed at regular intervals around the perimeter of the Alvic mine to inform
the public that these areas are part of a mining reclamation area and that trespassing is prohibited. Signs
will be placed on all gates and on posts strategically located along the boundary line and will be clearly
marked and visible to people attempting to enter the site.

4.1.2

Removal of Human Impacts/Disturbance

Mined areas will be recontoured and all trash and equipment will be removed from within and immediately
adjacent to the mine site prior to any revegetation efforts. All trash will be removed by hand and/or
authorized use of vehicles and will be hauled offsite for proper disposal. Impacts to native plant species
should be avoided as much as possible during removal activities. Removal should be done by hand, when
feasible. However, some removal will be done by machine since some trash or debris items weigh over 50
pounds and cannot easily be carried off-site by one individual. The use of equipment will be limited, as
much as feasible, to the existing dirt road system. A qualified Biologist will remain on-site during all trash
removal to ensure that there are no adverse impacts to the native Mojavean Desert scrub habitat that could
otherwise affect the revegetation of a site needed to restore its conservation value.

4.2

REMOVAL OF NON-NATIVE SPECIES

A review of the data from the baseline vegetation inventory (see Section 3.5), non-native vegetation, with
the exception of Erodium cicutarium, was found to occur at a low enough level, less than l0%, in all three
transects. Erodium cicutarium ranged between 15% and 36%. This species is common throughout the
Mojave Desert, even though considered a noxious weed, it provides a seed sources for many of the small
mammals.
It is important that non-native grass species (Bromus rubens, Schismus barbatus, and Stipa specoisa) be
monitored and/or controlled to prevent their spread into mined areas. Non-native grasses, if their
populations exceed 10%, should be removed or treated. Manual clearing would be the suggested method.
A second method would be the use of approved herbicides, depending on the species and the extent of the
infestation. One or both of these methods could be used to accomplish this task. The selection of method(s)
to be used will be site specific and made by the qualified Biologist in coordination with CEMEX and San
Bernardino County. All efforts to remove non-native species will be overseen by a qualified Biologist to
ensure the level effort addresses the issue.
If manual clearing is used, the Biologist will ensure all non-native, exotic, or invasive plant material is
gathered into appropriate storage containers (drawstring plastic trash bags are acceptable), removed from
the Site, and deposited at an approved disposal facility (a landfill is acceptable) to prevent the introduction
and establishment of those species to new areas. If herbicides are used, the appropriate herbicide will be
selected by the Biologist in consultation with CEMEX and San Bernardino County. At this time, it is

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan

19

Revegetation Methodology

anticipated the herbicide to be used will be Fusillade and Roundup (glyphosate). The Biologist would also
oversee their application.

4.3

PROTECTION OF DESERT NATIVE PLANT SPECIES

San Bernardino County Development Code provides protection measures that require avoidance and/or to
minimization measures to native desert plant species. These measures, as discussed below, will be followed
by CEMEX as mining moves into the proposed expansion areas. Avoidance is always the best approach to
reduce impacts to desert native vegetation. Pre-construction surveys will be conducted within the proposed
quarry expansion area to document the presence or absence of desert native plant species as identified by
San Bernardino County Development Code. All identified desert native plant species will be marked in the
field and identified on a map using GPS. Where feasible, these protected species will be avoided and
preserved in place. If avoidance is not possible, a salvage and onsite transplantation plan will be prepared
and reviewed with San Bernardino County as part of their permitting process under San Bernardino County
Development Code, Section 88.01.060.

4.3.1

Plant Relocation

Plant relocation is the primary method of preserving the species diversity of the site recommended by the
County. This process requires identifying those individual desert native plant species that are capable of
tolerating of being relocated, identifying a suitable staging area, a proven method of moving and
maintaining the individual plants, and an effective monitoring plan. The following procedures will be
implemented to locate, salvage and transplant desert native plants.
Staging Area
A suitable location will be identified at the time the plants are removed. A qualifying location will contain
similar soil type, hillside/slope aspect relative to the noon sun, upslope hydrology, and local vegetation
community. The temporary staging area must be fenced off to limit exposure to construction influences and
animal herbivory.
Jointed (Segmented Cacti)
Jointed cacti (cholla and beavertail) will be salvaged by collecting the branches or segments of each plant
for transplanting. The salvage and translocation will utilize the following methodology:
•

•
•
•

Use a clean, sharp knife, pruners or loppers to make smooth, lean cuts at the joints to obtain whole
segments or stems of new growth. (Disinfect tools with a 10-percent bleach solution to inhibit the
spread of disease between plants).
Place the cuttings on a pallet in shade with good air circulation. Let them air-dry for one to several
weeks, until cuts callus, which helps prevent rot.
Plant your new cactus in full sun with well-drained soil. Water two times per week while staging
with 1 to 2 gallons of water. Excellent drainage is necessary.
Make sure that the new planting location either drains well naturally or is made to drain well by
amending soil with sand and gravel.
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Mojave Yucca
The removal of Mojave yucca must be accomplished in a manner which will keep as much of the root
system as possible intact while avoiding limb and stem breakage. Additionally, translocation of the yucca
must be completed in as timely a manner as possible so as to minimize exposure of the roots to the air and
desiccation. The following plant species flagged on-site and determined suitable for survival will be
salvaged and located to areas outside the disturbance footprint within a predetermined staging area. The
salvage and translocation will utilize the following methodology:
•
•

•

•

•
•
•

•

The plants to be salvaged and translocated must be assessed and flagged by a certified arborist or
desert native plant expert.
To the greatest extent feasible, plants should be extracted between October and March. The north
side of each plant must be marked. Protective gear must be worn (gloves, eyewear, etc.) when
handling plants or trees.
The selected trees and plants taller than 2 feet must be removed utilizing equipment such as a
backhoe and shovels and will be transported on trucks/trailers. Yucca plants taller than 6 feet should
be transplanted by a professional contractor experienced in transplanting large yucca plants.
To the extent practical, plants/ growing in clusters must be kept together in a single unit to reduce
root damage. The integrity of the clusters can be better maintained by bundling the cluster with
rope or straps and moving the cluster with a front-end loader, tree spade, etc. Care must be taken
to assure no damage occurs to plants, especially the larger, multi-stemmed individuals.
All plants must be tagged using a method to assure the north side of the plant stays in this orientation
during the entire relocation process until the final planting has taken place.
The contractor will apply fungicide, horticultural charcoal, or sulfur to roots to decrease the risk of
infection.
Within the fenced staging area, plant yuccas in rows to allow for easier access and maintenance. If
multiple parallel trenches are needed, then trenches will be spaced to allow heavy equipment to
access each large plant (taller than 2 feet). Trenches must be watered thoroughly prior to
transplanting. Organic soil amendment is not necessary. Large rocks should be removed from the
hole prior to planting.
Water two times per week while staging with 1 to 2 gallons of water. Excellent drainage is
necessary. Make sure that the new planting location either drains well naturally or is made to drain
well by amending soil with sand and gravel. The whole should drain completely within 2 to 3 hours.
Place Tree in a hole and back fill with native soil. Use the soil line on the trunk to determine correct
planting depth. Do not plant too deep. Soil must be formed into catchment basins or trenches around
plants to hold water, e.g., a watering basin with a 2 to 3-foot radius from the trunk is sufficient.

Seed Bank Establishment
•

•

The top 6 to 12” of surface material will be salvaged and either transported immediately to areas
ready for revegetation or stored temporarily onsite. The soil area will be marked with signs and/or
flagging to protect from other uses,
Roughen or rip compacted surfaces to be revegetated to a minimum of 6” to hold moisture and
seeds,
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•
•

•

4.4

Add any stockpiled surface material containing banked seeds in an “island pattern” to a depth of
up to one foot,
Seed by hand with commercially available (e.g., S&S Seeds) native desert seeds utilizing species
listed in Table 6 or others as recommended by the qualified desert native plant expert/botanist or a
certified arborist. Seeding will take place in winter (November – February) to take advantage of
normal precipitation. Seeds will be hand raked or mechanically covered by a tractor with a chain
attachment. Alternatively seeding may be conducted by an imprinter pulled by a small tractor, and
Stake or flag reclaimed areas to eliminate additional disturbance.

REVEGETATION

Revegetation of native habitats will follow the removal of any non-native species that may have become
established and has the goals of: 1) restoring native habitat through revegetation in order to re-establish
high-quality Mojavean Desert scrub suitable for native wildlife and special-status species; and 2) to
reestablish a structurally diversified native plant community within the mine site and associated facilities
that will ensure long-term viability of the native Mojavean Desert scrub plant community and the various
species associated with this habitat. By achieving these goals, the site will be restored so that healthy
populations of those special-status species identified as potentially occurring in the area could reestablish
the site. The following sections outline the steps necessary to achieve these goals.

4.4.1

Recontouring

Because the soils are already present, re-establishing the Mojavean Desert scrub plant community should
be successful with recontouring and/or ripping the site, where needed, for erosion control and to eliminate
compaction, followed by revegetation and the requisite five years of monitoring and managing the
revegetation effort.

4.4.2

Revegetation

Revegetation will be accomplished at the Alvic mine site once the mine has been closed and will be initiated
in consultation with San Bernardino County. It is recommended that all native seeds to be used during the
revegetation effort be collected onsite or from similar areas of undisturbed Mojavean Desert scrub habitat
located adjacent to the Alvic mine site.
Seed Collection
Seeds will be collected from the Alvic mine site so that they have the greatest chance of adapting to site
conditions and the microclimate. To ensure the genetic variability of the plants, seeds from individual
species should be collected from at least two (2) distinct locations at least 1/8 mile apart, if possible. Equal
numbers of seeds should be collected from the locations, and plants should not be damaged unnecessarily
in the collection of the seeds. Once collected, seeds should be cleaned and separated from all unnecessary
material, then stored in a cool, dry location until needed. Professional native seed companies, such as S&S
Seeds, provide services for collecting and storing native seeds from local areas as part of large revegetation
efforts. It is recommended that a native seed company be contacted at least four or five years before the
anticipated closure of a mined area.
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Plant Palette
The seeds to be harvested and used for revegetation purposes on the revegetation include species that are
either present on the site already or are present in the surrounding area as part of the Mojavean Desert scrub
plant community. The proposed plant palette, Table 5, Proposed Native Plant Species for Seed Collection,
is based on native species found in this plant community. However, the list may be revised based on the
information collected from the reference site at the time of revegetation. While the shrubs will eventually
dominate a habitat type, the forbs and annuals provide early successional species that stabilize the soil and
help shelter slower-growing woody shrubs.
Soil Preparation
Prior to any revegetation, the soils within the mine site scheduled for seeding will be prepared to receive
seeds. If needed, soils will be de-compacted, following a pre-revegetation clearance survey that verifies
that no special-status wildlife species are present. If areas be scheduled for revegetation no longer support
native soils, these areas will be cover with 0.5 to 1 foot of suitable soils. Removal or salvaged topsoil from
the expanded mining operations at the Alvic mine site should be able to provide 0.5 feet of the required fill.
If seeds are to be hand cast onto the soil surface, the soil will first be scarified. In areas where the seeds
will be imprinted, the site will first be ripped. The ripper blades will be spaced 12 inches apart and capable
of ripping the soil to a depth of six to ten inches. The Biologist will be present during these activities to
ensure that no impacts occur to special-status wildlife species or special-status plant species occurs.
Table 5:

Proposed Native Plant Species for Seed Collection
SPECIES

SCIENTIFIC NAME
Alyssum desertorum
Amsinckia tesselata
Chaenaetis fremontii
Cryptantha intermedia
Encelia farinosa
Ephedra nevadensis
Eriogonium fasciculatum
Eriogonium inflatum
Larrea tridentate
Lycium brevipes
Malacothrix glabrata
Mentzelia affinis
Oligomeris linifolia
Pectocarya penicellata
Pectocarya recurvata
Phacelia distans
Psorothamnus schottii
Sphaeralcea ambigua
Stipa speciosa
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COMMON NAME
desert alyssum
fiddleneck
desert pincushion
common cryptantha
brittlebush
Mormon tea
flat-topped buckwheat
desert trumpet
creosote
peachthorn
desert dandelion
blazingstar
leaved cambess
winged combseed
curvenut combseed
phacelia
dalea
desert mallow
desert needle grass
TOTAL pounds per acre

POUNDS PER
ACRE
0.25
0.25
0.25
0.75
2.0
1.50
0.75
1.00
2.00
2.00
0.75
0.50
0.50
0.25
0.25
0.25
2.00
0.75
0.25
15-20
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Seeding
Seeds will be distributed throughout an area scheduled for revegetation during the rainy season, generally
between October 1 and January 30, or during a suitable period based on weather forecasts and rainfall. The
preferred method of seed installation is by imprinting. Imprinting is a method in which heavy steel drum
rollers with imprinting teeth on them are dragged (rolled) across a site to leave troughs for seeds to be
placed in. Seeds are placed into a hopper in front of the imprinter, and the hopper disperses the seed onto
the rollers, which subsequently press the seeds into the ground while creating troughs. When properly
implemented, the troughs trap seeds, collect moisture, reduce runoff, and reduce erosion, while also
providing shelter from winds and intense sunlight. Imprinting should only occur after the soil has been
sufficiently ripped to provide a rough surface for catching the seeds, and only when there is sufficient
moisture in the soil for it to be properly imprinted without the troughs losing their shapes.
The seed hopper must be thoroughly cleaned prior to the arrival of the imprinter at the site. Seed can be
mixed with wheat bran or another approved substitute to aid in application and the prevention of seed
segregation. In addition, mycorrhizal fungi can be applied to the seeds where necessary, particularly in
highly disturbed areas where plants may otherwise have difficulty growing. The restoration contractor shall
determine the appropriate mixing ratio of the seed to the binder and/or mycorrhizae, if used.
Where imprinting is not possible due to access issues, steepness of slopes or due to potential damage to
surrounding habitat, broadcast seeding will be used. Broadcasting will be conducted by hand and should
not occur when there are detectable winds that might carry seed away from its intended location. Seed
should be broadcast twice: first, half of the seed should be spread while moving in one direction, and then
the other half of the seed should be spread while moving perpendicular to the original direction.
Any harvested seeds not used during initial seeding efforts will be stored in a cool/dry environment until
subsequent seeding efforts.
A Biologist will be present during these activities to ensure that there will be no impacts to areas with
special-status plant or wildlife species.
Test Plots
The use of test plots is recommended during the initial revegetation efforts. These test plots will provide
valuable data for the ensuring revegetation efforts of mined areas are successful. The proposed expansion
areas are composed of moderate slopes with both north and south facing slopes that support a Mojavean
Desert scrub plant community. Two different seeding processes have been recommended for use in
revegetating sites: mechanically imprinting seeds, as described in detail above, and broadcasting of seeds
by hand for inaccessible areas or area that would otherwise be damaged by the use of an imprinter.
Imprinting is normally used on level to gently sloping areas that currently do not occur in the proposed
expansion areas. The decision for which methodology would work best will need to be made at the time
revegetation and would reflect the existing topography of the area following recontouring. If revegetation
is phased, early revegetation efforts can be used to test the benefits of the two seeding methodologies within
the proposed expansion areas. Further, test plots could also be employed to test for the effective of using
mycorrhizal fungi as part of the imprinting process. Table 6, Test Plots, is a suggested matrix of test plots
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that could be used at the initial revegetation site to test the methodologies of seeding within the proposed
expansion areas and the benefits of using mycorrhizal fungi during the seeding process.
Table 6:
Type of Seeding

Potential Test Plots*
North Facing
Slope on
North Side

South Facing
Slope on
North Side

North Facing
Slope on
South Side

Seeding by Hand
Imprinting with Micorrhizal Fungi
Imprinting without Micorrhizal Fungi
*Suggest 1 acre plots for each test category
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Section 5

Performance Standards, Biological
Monitoring and Reporting

Following the revegetation effort, the restored areas will be monitored for five years to ensure a successful
revegetation process in support of overall reclamation of the area or until success criteria are achieved.
Performance standards described in this section will be used to determine when a quarry or revegetation
area will be considered a success. Biological monitoring will be conducted during the first two years after
seeding and bi-annually thereafter to track the success of the revegetation effort, ensuring that any corrective
measures needed can be implemented in a timely manner and the established performance standards are
met. Annual reporting will document all activities and their success and includes the following reports: 1)
implementation reports, 2) monitoring reports, and 3) annual reports. The implementation report and
monitoring reports will be prepared at the conclusion of each activity. The annual report will provide a
yearly accounting of reclamation and revegetation activities, results of the biological monitoring, and the
status of where the revegetation efforts are in relationship to meeting the performance standards. The annual
report will also provide an accounting of all maintenance activities that occurred during the previous year.

5.1

PERFORMANCE STANDARDS

Composition of the native Mojavean Desert scrub plant community was determined using vegetation
transects conducted within of the existing, undisturbed native habitat and is summarized in Table 7, Plant
Community Composition below. From this vegetation composition data, a series of performance standards
or success criteria were derived and are presented in Table 8, Performance Standards. Native perennial
shrub cover was based on 45% of baseline values, while species density and species diversity were based
on 40% of baselines values for native perennial shrubs. Separate performance standards were developed
for north-facing and south-facing. The performance standards of south facing slopes also apply to the pit
floor landforms encountered within the proposed expansion area. Fulfillment of the performance standards
is expected to indicate that revegetated areas are progressing toward the long-term goal of becoming a
functioning, self-sustaining Mojavean Desert scrub plant community.
Table 7:

Plant Community Composition*

Transect/
Perennial Percent
Native
Native
Landform
Cover
Species Density
Species Diversity
1 & 3 (avg.)
30
50
13
North Facing Slope
2
South Facing Slope
13
41
14
& Pit Floor
*Native perennial shrubs from the 2020 baseline surveys per 50 m2.
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Table 8:

Performance Standards*

(45% of Baseline Cover, 40% of Baseline Species Density/Diversity)
Transect /
Perennial Percent
Native
Native
Landform
Cover
Species Density
Species Diversity
1 & 3 (ave.)
14
20
5
North facing
2
6
16
6
South facing
*Native perennial shrubs from the 2020 baseline surveys per 50 m2.
Performance standards are provided for controlling site access and illegal dumping of trash, as well as weed
control and revegetation activities. These activities will be in place for a period of five (5) years following
revegetation, or until performance standards are met. There must be a minimum of two monitoring visits
each year over the five-year period, unless performance standards are met earlier. If all annual performance
standards are met at the end of the five-year monitoring period or earlier, no additional revegetation
activities or monitoring will be required.
Security, installation of a gate, and trash removal will occur in Year 1. The removal of non-native vegetation
will also commence in Year 1. These efforts will be followed by the revegetation activities in Year 2. It is
expected that each revegetated area will meet the Performance Standards at a different time, likely in Years
4 or 5. A five-year monitoring period, see Table 9, Revegetation Schedule, will be conducted starting at
Year 1. If the performance standards are not being met, corrective measures will be implemented after
coordination with the San Bernardino County Land Use Services Division of the Land Planning
Department. A general revegetation schedule is shown in the table below.
Table 9:
RESTORATION
PHASE

YEAR 1

Phase 1

Security, site cleanup
clearance surveys and
removal of non-natives

5.1.1

Revegetation Schedule
YEAR 2

I

YEAR 3

Revegetation and
biological monitoring

YEAR 4

I

YEAR 5

Quantitative Monitoring
and meeting Preformance
Standards

Site Access/Illegal Dumping

Performance standards are needed to track site access as well as the maintenance activities needed to remove
illegal uses of the project site for the dumping of trash and use by off-road vehicle activity that could
threaten the success of the revegetation efforts. Controlling site access will be considered successful if the
barriers and signs are not damaged beyond functioning and if the loss of habitat from human disturbance
associated with site access and illegal uses results is less than 5%.

5.1.2

Revegetation and Weed Control

The success of revegetation efforts and attainment of performance standards will be assessed by Biological
Monitoring (Qualitative and Quantitative Monitoring). Each revegetation area or landform will be evaluated
separately to determine if the performance standards have been met for that area. The performance goals
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for revegetation are listed in Table 8 and summarized below. The revegetation efforts will be considered
successful when the following performance goals for the Mojave Desert scrub habitat are met:
•
•
•

•
•
•
•

5.2

Native perennial shrub cover is between 6% and 14%.
Native shrub composition should be structurally diverse with no single native shrub species
constituting greater than 20% of native perennial shrub cover.
Native plant species density is between 16% and 20%.
o It is important that native shrub cover remains open in order to provide pathways for
wildlife to move freely through the area.
Native plant species diversity is between 5% and 6%.
Non-native vegetation cover, primarily non-native grasses, is not greater than 6% of the plant cover
in the area
Significant maintenance measures (i.e., reseeding, weed control, repairing significant areas of
erosion) have not been required for the previous two years.
Non-native vegetation cover will include areas of human disturbance as part of the loss of native
habitat and shall constitute no more than 10% of the Site; with human disturbance constituting less
than 5% of this total.

MONITORING

Monitoring will include both site monitoring for assess control, trash dumping and other forms of human
disturbances, as well as biological monitoring of revegetated areas.
Site monitoring of human use (access, trash dumping and off-road vehichle use) will consist of:
•

•
•

Installation monitoring: to observe and document the construction of fences/barriers, gates
(inlcuding chains and locks) and signs, and to document the removal of trash and elimination of
human disturbrance.
Security monitoring: to observe the status of barriers, gates, chains, locks, and signs.
Ongoing monitoring: to observe and document the effectiveness of the access control measures
and the efforts to eliminate illegal tresspsss or human intrusion.

Monitoring of revegetation efforts will consist of:
•
•

•

Conducting baseline inventories of vegetative condtions and development of Performance
Standards from this initial assessment
Implementation monitoring to ensure that the initial weed control (removal of non-native species)
and subsequent reseeding with native seeds have been properly performend and documented.
Biological monitoring to qualitatively and quantitatively evaluate overall conditions of a
revegetated mine site and to document achievement of Perfomance Standards.
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5.2.1

Site Monitoring

Site monitoring will include both Security monitoring by CEMEX security personnel and by the
observations by the biological monitor during qualitative monitoring to assess the security of each
revegetated area, including breach is gates or fences, the presence of trash, and loss of habitat due to offroad vehicle activity. Security monitoring of the site is required because unimpeded access to the
revegetated areas will result in impacts to an area and is a threat to the success of the revegetation efforts.
Security monitoring will be conducted bi-annually by security personnel and by the Biological Monitor
during each bi-annual monitoring visit for the first two years, then annually thereafter. Any observed breach
will be reported immediately to CEMEX and repaired within 5 working days. Readily observable trash
sites and impacts from off-road vehicle activities will also be reported immediately to CEMEX and
corrective measures taken within 5 working days.

5.2.2

Vegetation Monitoring

Vegetation monitoring will be conducted for three purposes: 1) to ensure that the site preparation, seeding
and weed eradication follows the Revegetation Plan (implementation monitoring), 2) to evaluate native
plant establishment and vigor, and to identify and make recommendations for correcting problems
(qualitative monitoring) and 3) to quantitatively measure development of the Mojavean Desert scrub habitat
(quantitative monitoring). The success of the revegetation effort will be measured primarily by the analysis
of the quantitatively collected data.
Implementation monitoring will occur during the initial revegetation activities by the biological monitor.
The biological monitor will ensure that the revegetation and weed control plans are followed and assist in
making necessary modifications to the plan, if necessary. Monitoring records will be kept for all
revegetation activities including weed control, soil preparation, and seeding activities. The monitoring
records will include dates for each activity, location of each activity, the type of treatments or actions taken,
any problems encountered, and modifications made to the Revegetation Plan. This information will be
documented and used to develop an implementation (as-built) report that will be included in the first annual
monitoring report.
Qualitative monitoring is necessary to evaluate the general health of reseeded areas and/or areas still being
treated for removal of non-native species and to identify and correct any identified problems. This is a
subjective process that relies on the expertise of the biological monitor. Under qualitative monitoring,
revegetated areas will be visited by the monitor on a defined schedule (i.e., bio-annual for Years 1 and 2,
and then annually thereafter) to evaluate the effectiveness of nonnative species control and to document the
growth and vigor of seeded vegetation. The monitor will record and report observations on the qualitative
monitoring form. A sample form is provided in Appendix D. If required, the monitor will make specific
recommendations for correcting any identified problems, including issues with seed germination and
growth, erosion concerns, increased treatment for weed control, and other requirements for site protection.
A general 5-year schedule for qualitative monitoring is shown in Table 9. The schedule is meant to be
flexible so that qualitative monitoring is performed when needed and results in modifications to the
Revegetation as needed.
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Quantitative monitoring will be used to periodically quantify specific attributes of the revegetated habitat.
Revegetation in the desert can take several years to accomplish depending on climatic conditions, rain vs.
drought, and other unpredictable variables. The quantitative monitoring is designed to determine whether
the revegetated site demonstrates a trend toward development of a self-sustaining Mojavean Desert scrub
habitat. It will be conducted to measure the re-establishment of the native Mojavean Desert scrub habitat
and to assess when the revegetated areas achieve the prescribed performance standards. Quantitative
monitoring will commence after qualitative monitoring indicates that the vegetative cover within each of
the revegetated areas is approaching the performance standards. This should occur between years 2 and 4
after the initial revegetation effort. This monitoring will occur annually during the spring, when the
Mojavean Desert scrub habitat is normally the most diverse with the addition of spring annuals.
Each revegetation site will be sampled by selecting transect locations using the RELEVE methodology and
intercept methodology to measure vegetation along the transect method line. The methodology shall be the
same methodology used during the initial baseline documentation of natural conditions prior to mining.
Data will be collected on each area at the same time each year, in the spring, to ensure consistency between
years. The monitoring data from each revegetation area will be analyzed for changes or trends in
densities/cover of the most common perennial and annual species. Year-to-year changes in cover
characteristics will be compared to determine if the characteristics are approaching the characteristics found
in the preliminary baseline vegetation transects documented in this report. The monitor will record and
report observations on the quantitative monitoring form found in Appendix D.
Each revegetated area will be monitored for a maximum of 5 years or until performance standards are met.
If restoration performance standards have been met prior to 5 years, then the project will be considered
successful and no further monitoring will be conducted and closure procedures can be initiated with San
Bernardino County. If performance standards have not been met, CEMEX will meet with the San
Bernardino County to develop alternative corrective actions based on the revegetation efforts and results of
the monitoring efforts. Monitoring will continue until standards are met.

5.2.3

Special-Status Species Monitoring

A qualified biologist shall be present on the project site during all reclamation and revegetation activities
in the event special-status species are found in the revegetation area(s). No special-status species were found
in or adjacent to the proposed expansion areas during the establishing baseline conditions prior to the
proposed mine expansion. The biologist will conduct a pre-construction survey, according to accepted
protocols for potentially occurring special-status species revegetation efforts.

5.3

REPORTING

The revegetation efforts will be documented in an initial implementation report, monitoring reports, and
annual reports. The activities undertaken during the initial revegetation effort will be documented in an
implementation report. The annual reports will be based on the monitoring reports and will document the
monitoring efforts and continued revegetation activities undertaken each year until an area or site meets
performance standards or for five years, whichever is longer. Appendix D provides a series of sample
monitoring forms that are proposed for use to aid in the preparation of the implementation and annual
reports. Information in these reports will be used to develop the work plan for the subsequent year.
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5.3.1

Implementation Report

The results of the initial revegetation effort will be documented in an implementation report. This report
will document the access control, trash removal, and habitat revegetation measures undertaken. The
implementation report will also include the results of the qualitative and quantitative monitoring conducted
at each revegetation site and the results of the reference site study. The report will be submitted to CEMEX
for review within 30 days of completion of trash removal, installation of a gate/barrier and initial
revegetation activities (i.e., removal of non-native vegetation and seeding). The implementation report will
include the following information:
•

Preliminary study results

•

Locations and methods of trash removal

•

Locations and types of fences/barriers installed

•

Locations and methods of weed removal, including Biological monitoring effort

•

Locations and methods of restoration, including Biological monitoring effort
o

Soil preparation

o

Seed mixes

o

Planting methods

•

Erosion control measures

•

Photo-documentation of the above implementation activities

•

Issues/problems encountered

The implementation report will be submitted to San Bernardino County following CEMEX review. It will
also be included in the Year 1 annual report.

5.3.2

Monitoring Forms

Following the installation of the site security (gate, barriers, chains, and locks) and implementation of the
revegetation program, site and biological monitoring activities will be conducted in accordance with the
general schedule for ongoing monitoring shown on Table 9. Appendix D provides a sample of the standard
monitoring forms that will be completed for each monitoring occurrence: Site Maintenance, Vegetation
Monitoring, and Annual Inspection.

5.3.3

Annual Report

An annual report will be prepared and submitted to CEMEX for forwarding to San Bernardino County the
beginning of each year, documenting the previous year’s efforts. These reports will include a general
discussion of revegetation efforts to date, development of the Mojavean Desert scrub plant communities,
plus specific observations on the effectiveness of access control, trash removal, weed eradication and
revegetation efforts. Aerial and ground photo-documentation of conditions and activities will be included.
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The annual reports will include copies of the monitoring forms prepared for each site visit during the
previous year of monitoring. Annual reports will include the following information:
•

Updated vegetation maps for areas proposed for reclamation and revegetation processes.

•

Discussion of qualitative monitoring data.

•

Analysis of quantitative monitoring data.

•

Photo-documentation of monitoring results.

•

Analysis of effectiveness of access control and trash removal.

•

Documentation of any significant storm events, fires, or anthropomorphic actions affecting the
revegetated areas.

•

Summary of any other maintenance activities conducted within revegetated areas.

•

Recommendations for management actions or maintenance activities for the forthcoming year.

The various implementation and monitoring reports will be submitted to San Bernardino County following
CEMEX’s review.
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Appendix A

Transect Data Sheets

CEMEX - Alvic Quarry Revised Reclamation Plan - Vegetation Transects
Transect 1 - North Side
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16
16.5
17
17.5
18
18.5
19
19.5
20
20.5
21
21.5
22
23
24
25
26
27
28
29
30
31

Transect 2 - East Side
Bare Ground
Erodium cicutarium
Caulanthus lasiophyllus
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Eriogonium fasciculatum
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Eriogonum fasciculatum
Bare Ground
Eriogonum fasciculatum
Eriogonum fasciculatum
Erodium cicutarium
Erodium cicutarium
Eriogonum fasciculatum
Erodium cicutarium
Erodium cicutarium
Larea tridentata
Amsinkia tessellata
Amsinkia tessellata
Larrea tridentata
Larrea tridentata
Erodium cicutarium
Cylindropuntia ramosissima
Ephedra
Bare Ground
Eriogonum fasciculatum
Bare Ground
Bare Ground
Echinocereus englemannii
Bare Ground
Bare Ground
Bare Ground
Bare Ground
Sphaeralcea ambigua
Erodium cicutarium
Echinocereus englemannii
Bare Ground
Stipa speciosa
Stipa speciosa
Echinocereus englemannii
Stipa speciosa
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Transect 3 - South Side
Bare Ground
Erodium cicutarium
Erodium cicutarium
Eriogonum inflatum
Erodium cicutarium
Eriogonum inflatum
Oligomeris linifolia
Erodium cicutarium
Erodium cicutarium
Erodium cicutarium
Erodium cicutarium
Erodium cicutarium
Ephedra
Ephedra
Ephedra
Erodium cicutarium
Eriogonum inflatum
Eriogonum inflatum
Bare Ground
Phacelia distans
Erodium cicutarium
Bare Ground
Erodium cicutarium
Erodium cicutarium
Ephedra
Ephedra
Erodium cicutarium
Ephedra
Amsinkia tessellata
Bare Ground
Bare Ground
Erodium cicutarium
Erodium cicutarium
Bare Ground
Echinocereus englemannii
Bare Ground
Erodium cicutarium
Sphaeralcea ambigua
Sphaeralcea ambigua
Sphaeralcea ambigua
Sphaeralcea ambigua
Bare Ground
Erodium cicutarium
Bare Ground
Bare Ground
Erodium cicutarium
Bare Ground
Ephedra
Opuntia basilaris
Echinocereus englemannii
Bare Ground
Eriogonum inflatum
Eriogonum inflatum
Bare Ground
Stipa speciosa
Bare Ground
Eriogonum inflatum
Bare Ground
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Bare Ground
Eriogonum inflatum
Erodium cicutarium
Erodium cicutarium

0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16
16.5
17
17.5
18
18.5
19
19.5
20
20.5
21
21.5
22
23
24
25
26
27
28
29
30
31

Eriogonum fasciculatum
Bromus rubens
Bromus rubens
Bare Ground
Amsinkia tessellata
Bare Ground
Bare Ground
Sphaeralcea ambigua
Sphaeralcea ambigua
Ephedra
Ephedra
Bare Ground
Bare Ground
Bare Ground
Bare Ground
Stipa speciosa
Encelia farinosa
Erodium cicutarium
Bare Ground
Erodium cicutarium
Erodium cicutarium
Erodium cicutarium
Erodium cicutarium
Encelia farinosa
Encelia farinosa
Ephedra
Ephedra
Amsinkia tessellata
Erodium cicutarium
Cryptantha
Erodium cicutarium
Erodium cicutarium
Cryptantha
Cryptantha
Erodium cicutarium
Erodium cicutarium
Ferocactus cylindraceus
Stipa speciosa
Erodium cicutarium
Encelia farinosa
Bare Ground
Bare Ground
Cryptantha
Cryptantha
Cryptantha
Bare Ground
Ephedra
Amsinkia tessellata
Ephedra
Cryptantha
Ephedra
Ephedra
Ephedra
Cryptantha
Cryptantha
Amsinkia tessellata
Amsinkia tessellata
Ephedra
Plantago
Ephedra
Bromus rubens
Cryptantha
Ephedra

Bare Ground
32 Erodium cicutarium
Erodium cicutarium
33 Schismus barbatus
Bare Ground
34 Bare Ground
Bare Ground
35 Bare Ground
Amsinkia tessellata
36 Larrea tridentata
Erodium cicutarium
37 Amsinkia tessellata
Erodium cicutarium
38 Amsinkia tessellata
Pectocarya recurvata
39 Eriogonum fasciculatum
Amsinkia tessellata
40 Ferocactus cylindraceus
Bare Ground
41 Echinocereus englemannii
Bare Ground
42 Amsinkia tessellata
Amsinkia tessellata
43 Amsinkia tessellata
Amsinkia tessellata
44 Amsinkia tessellata
Bare Ground
45 Eriogonum fasciculatum
Eriogonum fasciculatum
46 Bare Ground
Bare Ground
47 Bare Ground
Bare Ground
48 Bare Ground
Bare Ground
49 Bare Ground
Erodium cicutarium
50 Amsinkia tessellata

Erodium cicutarium
32 Erodium cicutarium
Bare Ground
33 Eriogonum inflatum
Bare Ground
34 Eriogonum inflatum
Ferocactus cylindraceus
35 Oligomeris linifolia
Echinocereus englemannii
36 Bare Ground
Psorothamnus schottii
37 Bare Ground
Bare Ground
38 Erodium cicutarium
Bare Ground
39 Erodium cicutarium
Pectorcarya penicillata
40 Erodium cicutarium
Erodium cicutarium
41 Cryptantha
Amsinkia tessellata
42 Erodium cicutarium
Amsinkia tessellata
43 Erodium cicutarium
Amsinkia tessellata
44 Erodium cicutarium
Erodium cicutarium
45 Erodium cicutarium
Mentzelia
46 Mentzelia
Erodium cicutarium
47 Erodium cicutarium
Erodium cicutarium
48 Erodium cicutarium
Erodium cicutarium
49 Amsinkia tessellata
Erodium cicutarium
50 Larrea tridentata

Erodium cicutarium
32 Bare Ground
Erodium cicutarium
33 Lycium brevipes
Lycium brevipes
34 Bare Ground
Bare Ground
35 Bare Ground
Bare Ground
36 Erodium cicutarium
Ephedra
37 Cryptantha
Cryptantha
38 Larrea tridentata
Larrea tridentata
39 Bare Ground
Bare Ground
40 Bromus rubens
Cryptantha
41 Eriogonum inflatum
Amsinkia tessellata
42 Bare Ground
Erodium cicutarium
43 Erodium cicutarium
Erodium cicutarium
44 Erodium cicutarium
Erodium cicutarium
45 Erodium cicutarium
Erodium cicutarium
46 Larrea tridentata
Larrea tridentata
47 Bare Ground
Bare Ground
48 Ephedra
Ephedra
49 Cryptantha
Stipa speciosa
50 Stipa speciosa
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Potentially Occurring Special-Status
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Appendix B – Potentially Occurring Special-Status Biological Resources

Table B-1: Potentially Occurring Special-Status Biological Resources
Scientific Name
Common Name

Status

Habitat Description

Observed
On-site

Potential to Occur

No

Low: Although there is marginal foraging
habitat on-site, there is no suitable nesting
habitat on or within the vicinity of the
survey area.

No

Presumed Absent: There is no suitable
roosting habitat within or adjacent to the
survey area.

No

Low: Although there is marginal foraging
habitat on-site, there is no suitable nesting
habitat on or within the vicinity of the
survey area.

No

Low: The Mojavean desert scrub plant
community has the potential to provide
suitable line of site opportunities. No owls,
suitable burrows, and/or sign were observed
within or adjacent to the project site during
the surveys.

No

Presumed Absent: There is no suitable
roosting habitat within or adjacent to the
survey area.

SPECIAL-STATUS WILDLIFE SPECIES
Accipiter cooperii
Cooper's hawk

Fed:
CA:

None
WL

Antrozous pallidus
pallid bat

Fed:
CA:

None
SSC

Aquila chrysaetos
golden eagle

Fed:
CA:

None
FP, WL

Athene cunicularia
burrowing owl

Fed:
CA:

None
SSC

Bombus crotchii
Crotch bumble bee

Fed:
CA:

None
CE
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Occurs along patches and groves of wooded areas within live oak,
riparian deciduous, or other forest habitats near water. Forages in
broken woodland habitat edges and nests in deciduous trees and
second-growth conifer stands and riparian areas near streams and
open water.
Occurs locally throughout low elevations of California in a wide
variety of habitats including grasslands, shrublands, woodlands,
and forests. The species is most common in open, dry habitat with
rocky areas for roosting. Day roosts are in caves, crevices, mines,
and occasionally in hollow trees and buildings. Prefers rocky
outcrops, cliffs, and crevices with access to open habitats for
foraging.
Occurs in rolling foothill, sage-juniper flats, desert, and
mountainous habitats. Requires open terrain for hunting including
grasslands, deserts, savannahs, and early successional stages of
forest and shrub habitats. Nests on cliffs and escarpments in rugged
canyons and in large trees in open areas. Prefers rolling foothills,
mountain terrain, cliffs, rock outcrops, and wide arid plateaus
deeply cut by streams and canyons.
Prefers habitat with short, sparse vegetation with few shrubs and
well-drained soils in grassland, shrub steppe, and desert habitats.
Primarily a grassland species, but it persists and even thrives in
some landscapes highly altered by human activity. Occurs in open,
annual or perennial grasslands, deserts, and scrublands
characterized by low-growing vegetation. The overriding
characteristics of suitable habitat appear to be burrows for roosting
and nesting and relatively short vegetation with only sparse shrubs
and taller vegetation.
Colonial species that lives almost exclusively from coastal
California east towards the Sierra-Cascade Crest and can be found
uncommonly in western Nevada and south through Baja
California. Inhabits grassland and scrub habitats in hotter and drier
climates than most other bumblebee species and is only capable of
tolerating a narrow range of climatic conditions. Feeds on a variety
of annual and perennial plant species, classifying it as a dietary
generalist. This species usually nests underground, often in
abandoned rodent dens.
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Scientific Name
Common Name

Status

Buteo swainsoni
Swainson's hawk

Fed:
CA:

None
THR

Chaetodipus fallax pallidus
pallid San Diego pocket mouse

Fed:
CA:

None
SSC

Dipodomys merriami parvus
San Bernardino kangaroo rat

Fed:
CA:

END
CE; SSC

Falco mexicanus
prairie falcon

Fed:
CA:

None
WL

Gopherus agassizii
Mojave desert tortoise

Fed:
CA:

THR
THR

Lanius ludovicianus
loggerhead shrike

Fed:
CA:

None
SSC

Onychomys torridus ramona
southern grasshopper mouse

Fed:
CA:

None
SSC

Siphateles bicolor mohavensis
Mohave tui chub

Fed:
CA:

END
END, FP

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan

Habitat Description
Breeds in stands with few trees in Joshua tree woodlands, junipersage flats, riparian areas, oak savannahs. Forages in adjacent
grasslands or suitable grain/alfalfa fields, and livestock pastures.
Primary nest trees are Joshua trees and Fremont cottonwoods.
Tends to avoid areas exposed to human disturbances.
Commonly occurs in sandy herbaceous areas with a substrate
consisting of rocks or course gravel. Prefers chaparral but also
occurs in desert wash, desert scrub, succulent scrub, annual
grassland, and pinyon juniper woodland.
Primarily found in Riversidian alluvial fan sage scrub and sandy
loam soils, alluvial fans and flood plains, and along washes with
nearby sage scrub. May occur at lower densities in Riversidian
upland sage scrub, chaparral and grassland in uplands and
tributaries in proximity to Riversidian alluvial fan sage scrub
habitats. Tend to avoid rocky substrates and prefer sandy loam
substrates for digging of shallow burrows.
Distributed from annual grasslands to alpine meadows, but
primarily associated with grasslands, savannahs, rangeland,
agricultural fields, and desert scrub areas. Requires open terrains
for foraging and nests on cliffs, escarpments, and rock outcrops.
Occurs in desert scrub, desert wash, and Joshua tree habitats with
friable, sandy, well-drained soils for nest and burrow construction.
Highest densities occur in creosote bush scrub with extensive
annual wildflower blooms and succulents with little to no nonnative plant species.
Prefers open habitats with bare ground, scattered shrubs, and areas
with low or sparse herbaceous cover including open-canopied
valley foothill hardwood, riparian, pinyon-juniper, desert riparian,
creosote bush scrub, and Joshua tree woodland. Requires suitable
perches including trees, posts, fences, utility lines, or other
perches.
Inhabits alkali desert scrub and other desert scrub habitats, and to
a lesser extent succulent shrubs, desert washes, desert riparian,
coastal scrub, mixed chaparral, and sagebrush habitats. Generally
rare in valley foothill and montane riparian habitats. Prefers low to
moderate shrub cover and requires friable soils.
Historically occurred throughout the Mojave River drainage. Only
surviving natural populations occurs in Soda Spring at the Desert
Studies Center near the town of Baker, Lark Seep on the China
Lake Naval Weapons Center, Camp Cady, and at the Lewis Center
for Educational Research in Apple Valley.

Observed
On-site

Potential to Occur

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Low: Although there is marginal foraging
habitat on-site, there is no suitable nesting
habitat on or within the vicinity of the
survey area.

No

Presumed Absent: No suitable burrows or
habitat were observed during the survey.
The terrain within the project site is largely
unsuitable for burrowing.

No

Moderate: There is suitable foraging and
nesting habitat within and adjacent to the
survey area. Joshua tree and Mojave yucca
lines provide preferred perching sites.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.
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Scientific Name
Common Name

Status

Toxostoma bendirei
Bendire's thrasher

Fed:
CA:

None
FP; WL

Toxostoma lecontei
Le Conte's thrasher

Fed:
CA:

None
SSC

Fed:
CA:
CNPS:
Fed:
CA:
CNPS:

None
None
4.2
None
None
1B.2

Diplacus mohavensis
Mojave monkeyflower

Fed:
CA:
CNPS:

None
None
1B.2

Eriophyllum mohavense
Barstow woolly sunflower

Fed:
CA:
CNPS:

None
None
1B.2

Pediomelum castoreum
Beaver Dam breadroot

Fed:
CA:
CNPS:

None
None
1B.2

Habitat Description
Occurs in flat desert areas with dense perennial shrubs and
scattered stands of Joshua trees, yuccas, cholla in desert succulent
shrub and Joshua tree habitats. Typically found on higher elevation
bajadas and valleys. Typically prefer sites with firmly packed dirt
rather than sandy soils, desert pavement, and rocky soils.
Occurs primarily in desert washes and flats with scattered shrubs
and large areas of open, sandy terrain in desert wash, desert scrub,
alkali desert scrub, and desert succulent shrub habitats. Commonly
nests in a dense, spiny shrub or densely branched cactus. Rarely
found on rocky soils, hillsides, riparian, or on agricultural lands.

Observed
On-site

Potential to Occur

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

SPECIAL-STATUS PLANT SPECIES
Androsace elongata ssp. acuta
California androsace
Cymopterus deserticola
desert cymopterus

U.S. Fish and Wildlife Service
(Fed) - Federal
END – Federal Endangered
THR – Federal Threatened
DL - Delisted

Occurs in a variety of habitats including chaparral, cismontane
woodland, coastal sage scrub, meadows, and seeps. Elevation is
490 to 3,940 feet above msl. Blooms March to June.
Occurs on sandy soils in Joshua tree woodland and Mojavean
desert scrub habitats. Elevation is 2,070 to 4,925 feet above msl.
Blooms March to May.
Occurs on granitic soils on gravelly banks of desert washes, in
sandy openings between creosote bushes and along rocky slopes
above washes, areas that are not subject to regular water flows.
Found at elevations ranging from 1,969 to 3,937 feet. Blooming
period is from April to June.
Occurs on sandy, silty soils or margins of playas within desert
chenopod scrub, Mojavean desert scrub, creosote bush scrub
habitats. Elevation is 1,640 to 3,150 feet above msl. Blooms April
to May.
Occurs on sandy soils in washes and road cuts in Joshua tree
woodland and Mojavean desert scrub habitats. Elevation is 2,000
to 5,000 feet above msl. Blooms April to May.

California Department of Fish and Wildlife
(CA) - California
END – California Endangered
THR – California Threatened
CTHR – California Candidate Threatened
DL - Delisted
FP – California Fully Protected
SSC – California Species of Special Concern
WL – California Watch List
CE – Candidate Endangered
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No

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.
Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

No

Presumed Absent: There is no suitable
habitat within or immediately adjacent to
the project site.

California Native Plant Society (CNPS) California Rare Plant Rank
1B Plants Rare, Threatened, or Endangered
in California and Elsewhere
2B Plants Rare, Threatened, or Endangered
in California, but More Common
Elsewhere
4 Plants of Limited Distribution – A Watch
List

Threat Ranks
0.2- Moderately threatened in
California
0.3- Not very threatened in California
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Site Photographs

Appendix C – Site Photographs

Photograph 1: From the southwest end of Transect 1 looking east along the transect.

Photograph 2: From the southwest end of Transect 1 looking west.

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan
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Appendix C – Site Photographs

Photograph 3: From the northeast end of Transect 1 looking west along the transect.

Photograph 4: From the northeast end of Transect 1 looking east.

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan
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Appendix C – Site Photographs

Photograph 5: From the southern end of Transect 2 looking north along the transect.

Photograph 6: From the southern end of Transect 2 looking south.

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan
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Appendix C – Site Photographs

Photograph 7: From the northern end of Transect 2 looking south along the transect.

Photograph 8: From the northern end of Transect 2 looking north.

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan
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Appendix C – Site Photographs

Photograph 9: From the southwestern end of Transect 3 looking east along the transect.

Photograph 10: From the southwestern end of Transect 3 looking west.

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan
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Appendix C – Site Photographs

Photograph 11: From the northeastern end of Transect 3 looking west along the transect.

Photograph 12: From the northeastern end of Transect 3 looking west.

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan
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Appendix C – Site Photographs

Photograph 13: Looking at the southwest corner of the site where the existing dirt access road enters the
project site.

Photograph 14: From the northern boundary of the site near the southwest corner looking west.

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan
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Appendix C – Site Photographs

Photograph 15: From the northern boundary of the site near the southwest corner looking east along the
northern boundary of the site.

Photograph 16: From the northern boundary of the project site looking south towards existing mining
area.

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan
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Appendix C – Site Photographs

Photograph 17: View of the steep rolling hills on the northeastern portion of the project site.

Photograph 18: From the eastern boundary of the existing mining pit looking north.

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan
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Appendix C – Site Photographs

Photograph 19: From the eastern portion of the project site looking west over the existing mine area.

Photograph 20: From the eastern portion of the project site looking south towards the southern portion of
the site.

CEMEX – Alvic Quarry Revised Reclamation Plan
Revegetation Plan
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Appendix C – Site Photographs

Photograph 21: From the southern portion of the site looking northeast at the undeveloped hillsides.

Photograph 22: From the southern boundary of the project site near the southwest corner looking west.
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Revegetation Plan

~ ~ EL MT

Iii~

CON':,II 1 I INl,

Appendix D

Monitoring Forms

Site Maintenance Form
Site Maintenance Form
Name of Monitor(s):_______________________________________________________________
Today’s Date:

_______________

Date of Last Visit:

_______________

Is this visit a follow-up to a previous visit (i.e. to complete maintenance)?
Points of Access
Is there any damage to the fence, barriers, signs, or berm?

Yes

If yes, describe the location(s) and extent:
Item
Location

Repair Needed

Trash
Are there any new trash dumps present?

No Action
Needed

Yes

Yes

No

No

Replacement
Needed

No

If yes, describe the number of new dumps and general location(s):____________________________
_________________________________________________________________________________

Additional comments:_______________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
Will a follow-up visit be necessary? If so, when is this expected to occur and what additional work is
necessary? ________________________________________________________________________

Vegetation Monitoring Form
Vegetation Monitoring Form
Name of Monitor(s):________________________________________________________________
Today’s Date:

_________________

Photograph Numbers:

Date of Last Visit:

_______________

__________________

Non-Native Vegetation
Is the estimated total non-native coverage less than 20%?

Yes

No

Are there any new, established populations of weeds? If yes, which species and where is it/they generally
located?___________________________________________________________________
Can this population(s) be easily controlled or will a more intensive treatment regime be necessary?
_________________________________________________________________________________
Can all weeds be removed/killed during this visit?

Yes

No

If no, explain why not:_______________________________________________________________
Native Vegetation
Is the estimated total native coverage between 20% and 50%? Yes

No

Is any vegetation removal necessary to stay within desired absolute and/or relative cover goals? If yes,
explain:_______________________________________________________________________
Are there any species or specific areas that show unusual rates of die-off? If yes, which species or which
areas?_______________________________________________________________________
If yes, is there an obvious source of the mortality that can be remedied? Explain:_________________
_________________________________________________________________________________
Was any watering conducted during this visit?
Yes
No
Was any replanting/reseeding required during this visit? If yes, which species and where?__________
_________________________________________________________________________________
Additional comments or recommendations:_______________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
Will a follow-up visit be necessary? If so, when is this expected to occur and what additional work is
necessary?_________________________________________________________________________

Annual Monitoring Form (Page 1)
Name of Monitor(s):________________________________________________________________
Today’s Date:

_______________

Date of Last Site Maintenance Visit:_________

Vegetation Monitoring Visit:___________

Conservation/Restoration Area:_____________

Photograph Numbers: ________________

Non-Native Vegetation
Are there any notable populations of weeds that will require follow-up treatment? If yes, which species
and where is it/they generally located? ___________________________________________
Provide any details on eradication suggestions:___________________________________________
Riparian Vegetation
Is any vegetation removal necessary to stay within desired absolute and/or relative cover goals? If yes,
explain:_______________________________________________________________________
Is any additional replanting/reseeding recommended? If yes, which species and where?____________
_________________________________________________________________________________
_________________________________________________________________________________
Is there sufficient space between plants for Special-status Species movement or is vegetation thinning
required? Explain.
_____________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
Incidental Observations of Sensitive Plant Species:________________________________________
_________________________________________________________________________________
Site Maintenance__
Is any maintenance needed on the gates, chains, locks, signs, or berm? If yes, where? ____________
_________________________________________________________________________________
Are there any trash piles or new homeless encampments? If yes, where? ____________________
_________________________________________________________________________________
Additional comments or recommendations:_______________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________

Annual Monitoring Form (Page 2)
Name of Monitor(s):________________________________________________________________
Today’s Date: ______________
Transect: ______________
Non-Native Vegetation
Weed Species

Percent
Cover

Plant Height
Range

TOTAL

N/A

I Riparian Vegetation

Trees/Shrub Species

Percent
Cover

TOTAL
% bare ground

Comments

Plant
Height
Range

Recommend
for
Thinning?

Comments

N/A
__________

% leaf litter __________

% rock

__________

Additional comments:_______________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
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Lilburn Corporation
1905 Business Center Drive
San Bernardino, California 92408
Attn :

Mr. Marty Derus - President
P:
(909)890-1818
E:
marty@lilburncorp.com

Re:

Slope Stability Investigation Report
Amended Reclamation Plan for Cemex Alvie Quarry (CA Mine ID 91-36-0105)
Apple Valley Area, San Bernardino County, California
Terracon Project No. CB205023

Dear Mr. Derus:
We have completed the Slope Stability Investigation services for the above referenced project.
This study was performed in general accordance with Terracon Proposal No. PCB205023 dated
February 17, 2020. This report presents the findings of the data review, geologic mapping,
laboratory testing and structural evaluation, and provides recommendations concerning suitable
slope angles and heights for reclamation consistent with Surface Mining and Reclamation Act
(SMARA) requirements.
We appreciate the opportunity to be of service to you on this project. If you have any questions
concerning this report or if we may be of further service, please contact us.
Sincerely,
Terracon Consultants, Inc.

Senior Geologist

Subject Matter Expert: Brian J. Williams, P.E., P.G.

Terracon Consultants, Inc.
1355 E. Cooley Dr .
P (909) 824 7311
F (909) 301 6016
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June 10, 2020
Lilburn Corporation
1905 Business Center Drive
San Bernardino, California 92408
Attn:

Mr. Marty Derus - President
P:
(909) 890-1818
E:
marty@lilburncorp.com

Re:

Supplement 1 - Slope Stability Investigation
Amended Reclamation Plan for Cemex Alvie Quarry (CA Mine ID 91-36-0105)
Apple Valley Area, California
Terracon Project No. CB205023

Dear Mr. Derus:
As requested, we have evaluated the revised slope configurations proposed for the subject mine
reclamation slopes and are providing this letter summarizing our findings.
We previously prepared a slope stability report dated May 6, 2020 for reclaimed rock slope
configurations based on 25-foot tall faces, 22-foot wide benches, an 80-degree face angle yielding
an overall slope angle near 45 degrees. Inclusion of haul road benches would yield a flatter overall
slope angle near 43 degrees. This configuration was evaluated by calculation to be grossly stable
for static and seismic conditions at slope heights up to 711 feet.
It is now proposed to utilize SO-foot tall faces, 40-foot wide benches, and an 80-degree face angle
yielding an overall slope angle near 46 degrees. Inclusion of haul roads would yield a flatter overall
slope angle near 45 degrees. This modified configuration is considered stable for both static and
seismic conditions up to the maximum 711-foot tall rock slope height.

Sincerely,
Terracon Consultants, Inc.

~

s. \(V\

0 ~.u-yJ
Jl !i~·s. McKeown, E.G.
Senior Geologist
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REPORT SUMMARY

I

Overview Statement 2

Topic 1

The Alvie Quarry is a source of alumina for cement production at the local Cemex
cement plant. The 1984 permit encompasses 50 acres and includes a quarry
dating back to the 1950s. It is now proposed to amend the reclamation plan permit
area to approximately 100 acres to allow for additional mining and to provide work
area to remove some highwalls failures on the southeast side of the existing pit.
Amended reclamation plan summary:
Project
Description

•
•

•
•

Reclaimed rock slopes up to 710 feet in height
Bench faces 25 feet high with 25 feet wide design benches and interbench
slopes of 80 degrees, yielding constructed bench widths slightly less than
25 feet
Haul roads yield overall rock slope angles at slightly flatter than 45 degrees
Stockpile (overburden) slopes proposed at approximately 150 feet high at 2
horizontal to 1 vertical

Existing quarry includes slopes exceed 100 feet high with no benching. Existing
slopes are very steep (70 degrees to near vertical).
Existing Quarry

Geologic
Characterization

Slope failures including wedge failures, slumps and topples exist in the highwall. The
wedge and topple failures are controlled by joints; the slumps are global failures.
They result from a lack of benching, oversteepening and overshooting. These
features will be removed as a consequence of the amended reclamation plan, but
demonstrate the types of slope failure hazards at this quarry.
The quarry geology is dominated by metasedimentary units of the Lower Jurassic
Sidewinder Volcanics. These dense and hard units consist of well-bedded
metasediments and poorly bedded lahar (coarse mudflow). Bedding is relatively
uniform and dips moderately to the northwest.
Structural elements within the rock units are dominated by locally well-defined
bedding and include intersecting joint sets and an inactive fault. Major elements of
the structure include:

Geologic
Structure

•
•
•

North-northwest-dipping bedding developed within the metasediments
East-west trending, steeply dipping joint system
Northwest-trending joint system that dips moderately to the southwest

The current depth to static groundwater is not known . Based on the arid site
conditions and site geology, we consider it unlikely that a static water table exists at
or above elevation 3850 at the site. The reported wet conditions in the Cemex
boreholes are likely to be seepage emanating from joints.
Groundwater

Groundwater conditions at completion of mining (reclamation stage) may include
water seepage and ponding of limited extent. Groundwater is not anticipated to
significantly affect the stability of the proposed reclamation slopes. Our evaluation
considered dry conditions in the slope stability calculations.
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For the amended reclamation area, the kinematic evaluation suggests:
Kinematic
Results

Global Stability
Results

•
•
•

Low to moderate potential for planar failure
Moderate to high potential for wedge failure
Low to moderate potential for topple

The global stability results yielded static factors of safety (FS) in excess of 1.5 and
seismic factors of safety at or greater than 1.1, which are in conformance with
Division of Mine Reclamation (DMR) criteria, for the modeled quarry slopes and
stockpile configuration. A scenario model for a bedding/weak layer condition
indicates suitable performance along bedding/weak layer strength in quarry walls
with davliqhted beddinq.
The following slope heights/angles versus materials are considered feasible for
reclamation :
•

•

Rock materials (Sidewinder Volcanics) - 45 degrees up to 710 feet in
height
Overburden Stockpile (OB) fill-27 degrees up to 120 feet in height

Based on the results of our stability analyses, the proposed rock slope configurations
are considered stable under static and seismic conditions as reclaimed slopes.
Inclusion of horizontal safety benches in final slope design is an effective protection
from rockfall, will reduce tensional forces in surface rock, and will reduce surface
erosion rates.
Findings and
Conclusions

Localized structures at the bench scale may form zones that require scaling and/or
excavation to flatten or steepen face angles to achieve suitable reclamation
conditions. At such time and locations as reclamation slopes are excavated, a
qualified professional from Terracon should examine the slope conditions to
determine conformance with the reclamation plan.
It appears that the existing highwall failures may be related to overshooting.
Production blasting and/or mechanical excavation are suitable for developing mine
slopes. However, when reclaimed slope faces are reached, blasting should be
planned and controlled so that final catch benches are constructed in accordance
with the approved reclamation plan and to avoid excess disturbance to finished
surfaces. Degradation or clogging of catch benches can allow rockfall to reach lower
mine levels.

General
Comments
1.
2.

This section contains important information about the limitations of this slope stability
report.

If the reader is reviewing this report as a pdf, the topics above can be used to access the appropriate section
of the report by simply dicking on the topic itself.
This summary is for convenience only. It should be used in conjunction with the entire report for design
ur oses.
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Slope Stability Investigation Report
Amended Reclamation Plan for Cemex Alvie Quarry (CA Mine ID 91-36-0105)
Quarry Road Area
Apple Valley Area, San Bernardino County, California
Terracon Project No. CB205023
May 6, 2020

INTRODUCTION
This report presents the results of our slope stability investigation performed for the Cemex Alvie
Quarry located in the Apple Valley Area, San Bernardino County, California. The Alvie Quarry is
an existing permitted mine that is proposed to be enlarged and a draft Amended Reclamation
Plan was received electronically on March 10, 2020. The mine is comprised chiefly of Jurassic
metasediments that are part of the Sidewinder Volcanics and the quarry products are utilized as
a source of alumina for cement production.
Our services included geologic mapping and data collection, sampling and testing of rock
samples, and evaluation of kinematic and global slope stability for proposed rock and fill slopes
as outlined in our proposal dated February 17, 2020. The purpose of our evaluation was to
characterize the anticipated stability conditions of proposed reclamation cut slopes and a stockpile
area of the mine site. Information from prior investigators and documents provided was also
utilized for this evaluation.
The approximate location of the project area is shown on the attached Site Location map. The
results of our evaluation, together with our conclusions and recommendations, are presented in
this report.

SCOPE OF SERVICES
We performed a slope stability investigation to address the proposed reclaimed slope
configurations to be formed in the volcanic rock units and stockpile fill materials and provide
recommendations for required stable slopes according to the Surface Mining and Reclamation
Act (SMARA) . Planned slope configurations were provided in a plan received on March 10, 2020,
and subsequently updated with additional and modified overlays. We obtained unpublished field
slips (mapping) from Mr. Howard Brown , as well as a pre-publication version of that map from the
California Geological Survey. Aerial photographs were examined. We utilized pertinent data from
a drilling report and other investigations as appropriate .
We established the strength characteristics of rock and stockpile materials based on our database
of UCS tests, laboratory testing and slope stability application-based utilities.
We performed kinematic evaluation of characteristic geologic structure using stereonet plots and
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screening criteria to identify potential for various failure modes.
We also performed whole-slope global stability analyses of the tallest rock and stockpile slope
configurations (representative) for static and seismic conditions in the proposed slope areas.
Stockpile materials strengths were estimated from our experience with similar materials.
The results of mapping and analysis, our findings of suitability of the proposed slope
configurations, and recommendations for modifications of slope geometry, where warranted by
analytical results, are presented in this report.
'

PRIOR INVESTIGATIONS
Dibblee mapped the Apple Valley 1:62,550 quadrangle (1960) . He indicated two major units of
the Jurassic Sidewinder Volcanics in the mine: a latitic porphyry and latitic porphyry coarse
breccia. Both units were indicated by Dibblee as intrusive and/or extrusive volcanic rocks. At the
site, these rocks superficially resemble porphyritic intrusive volcanic rocks of the Sidewinder
Volcanics exposed at Bell Mountain, about 8 miles southwest of the site. Dibblee's base map
indicates mine workings at the location of Alvie Quarry. Later mapping discussed below
reclassified these rocks as predominantly sedimentary at Alvie Quarry.
Stone and others (2006) mapped the Black Mountain Quarry area, located to the southwest of
Alvie. The Stone map does not include Alvie Quarry. The included mapping is generalized but the
work does include radiometric dating and an outline of the events reflected in the complicated
geology at Black Mountain.
The entire Black Mountain and Alvie Quarry Area was mapped in 2011 by Howard Brown and
published by the Geological Society of America in 2017. The scale of this mapping is reduced
from the original. We obtained the original field slips at 1:6,000 and the unpublished mapping by
California Geological Survey (CGS). The CGS mapping is at 1:24,000 and is simplified. We refer
to the CGS mapping in this report. Brown's mapping shows nearly all the rock at the site as
sediments of the Sidewinder Volcanics.
The nomenclature of geologic units designated by Howard Brown in the unpublished CGS map
(2020) was adapted for this investigation. A Geologic Map and Site Plan using the unpublished
mapping to the extent practical is attached.
An exploration program with geochemical testing was conducted in the quarry area by Cemex
(2017) utilizing 4 downhole hammer (air track) borings. These data and associated cross section
were provided for our use.
The County of San Bernardino conducted an inspection of the "Alvie and Alumina Quarries" dated
January 2020. This inspection refers to the original reclamation plan (1984) covering two
quarries. We are unaware of any mining that has occurred at the Alumina Quarry.
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SITE DESCRIPTION
The Alvie Quarry is located in San Bernardino County, northwest of the Mojave Desert Town of
Apple Valley. The Mojave Desert is dominated by broad alluviated basins that receive sediments
from adjacent uplands that bury the older topography. Playa lakes (internally drained) are a
common feature of the region including Fairview Valley to the south. The site is located on the
northern flank of Sidewinder Mountain, an area of moderate to steep slopes and moderate relief.
Sidewinder Mountain is dominated by the Sidewinder Volcanics series, which includes ignimbrite,
lahar and sediments of Jurassic age. Granitic rocks of Jurassic and Cretaceous age, as well as
some carbonates, are also present. The lahar and sediments dominate the amended reclamation
plan area and are exposed in resistant outcrops along ridge lines in undisturbed areas
(photograph Nos. 1, 3 and 4, photography log). A description of geologic units in the amended
reclamation plan area is provided in a later section of this report.

Aerial Photograph Review
Review of Google Earth imagery dating from 2018 back to 1994 indicates the margins of the
highwalls have changed little or none since 1994. It appears mining has proceeded downward as
opposed to outward and no benching is visible. Highwall failures consisting of topples, wedge
failures and slumps are visible on Google Earth. These features were mapped and are shown on
the attached Geologic Map and Site Plan .
A quarry is shown on U.S Geological Survey topographic mapping dated 1957
(histricaerials.com). No quarry is visible on 1952 aerials (historicaerails.com) , so the quarry
apparently started after the date of the 1952 aerials.

AMENDED RECLAMATION PLAN SUMMARY
The Cemex Alvie Quarry has been used for many years as a source of alumina for cement
production. The current permit (1984) encompasses 50 acres. It is now proposed to expand the
permit area to approximately 100 acres to allow for additional mining and to provide work area to
remove some highwalls on the southeast side of the pit.
The 2020 amended reclamation plan draft that we reviewed shows proposed reclaimed slopes
up to approximately 710 feet in maximum height. The proposed pit bottom is shown at elevation
3,850. Reclaimed quarry slopes have planned bench faces 25 feet tall with 25-foot-wide benches,
yielding an overall slope angle of approximately 45 degrees. Haul roads are shown with SO-foot
widths and yield a slightly flatter overall slope angle. lnterbench slopes are proposed at 80
degrees, so constructed bench widths will be less than 25 feet. Stockpile slope heights to
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approximately 150 feet tall at a slope ratio of 2(horizontal) to 1 (vertical) are planned for
overburden placement. The overburden stockpile is shown in the future pit bottom.

FIELD INVESTIGATION
Field Exploration
A Certified Engineering Geologist mapped geologic features as exposed in the quarry and in
undisturbed outcrop in the amended reclamation area during March and April of 2020. This
included measuring the orientation of geologic contacts and structures including faults, bedding,
and joint orientations using a Brunton compass. These data were recorded on a paper log and
locations noted on a topographic map. Our focus was on continuous features that can affect
kinematic stability of quarry slope faces and wall-scale faults and contacts. A Geologic Map and
Site Plan is attached. Geologic structural mapping areas referred to herein (waypoints) are
numbered and indicated on the attached Geologic Map and Site Plan.

Laboratory Testing
Unconfined Compressive Strength (UCS) tests were performed on rock cores obtained from large
samples of material collected from the quarry face. Test samples (cores) were obtained from this
core. The sampled material is representative of deeper, less weathered rock, but examination of
the cores and coring holes indicates some discontinuities are present in the large samples. The
Jsls sample exhibited an arcuate discontinuity (pressure solution?) which yielded breakage at
lower stress than expected . The measured Jsls strength was used for the slope stability
calculations, which is conservative as mine-scale material is expected to yield higher strength
values. Results of the UCS tests are summarized below.

ucs
Sample

Specific Gravity

Density (lb/ft.3)
PSI

Kips

Jsls (sediments)

2.74

170.9

7330

1.06

X

106

Jsll (lahar)

2.72

169.7

16,750

2.41

X

106

SITE GEOLOGY
Geologic units within the amended reclamation area include alluvium , colluvium, lahar and finegrained sediments. The units summarized below form the primary geologic materials in the quarry
area and adjacent areas. The rock unit designations are consistent with Brown's unpublished
CGS mapping. A Geologic Index Map prepared from Brown's mapping is attached .
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Geologic Units
fc - Quarry fills and shallow cuts in the existing quarry area. This unit encompasses areas
obscured by mining and creation of access. Includes safety berms, mine fills, stockpiles and
debris. This area was not observed in detail during the mapping.
Qac - Alluvium and colluvium in the drainage area southwest of the site. Derived from local
highland sources; includes sand and gravel materials, commonly with areas of accumulated
surface cobbles along shallow ephemeral drainages.
Jqmp - Distinctive porphyritic quartz monzonite porphyry of Jurassic age; reddish matrix with
coarse whitish feldspar crystals. Weathers to dark reddish brown. Highly jointed, even in outcrop .
This unit only occurs in fault contact at the extreme northeast side of the site.
Jsll - Lahar (volcanic mudflow) deposits derived from porphyritic dacite. Vary hard and dense.
Unit is part of the Lower Sidewinder Volcanics of Jurassic age. Contains abundant dacite clasts
up to 12 inches in diameter, rounded to subangular. No xenolithic (foreign) clast types were
observed . Bedding is generally not visible in outcrop, but weathering in outcrops yields parting
consistent with bedding inclined toward the north-northwest at a moderate angle (40 to 60
degrees). Aerial photograph review shows a dominant N30E joint structure with bedding not
visible.
Jsls - Metasediments of the Jurassic Sidewinder Volcanics. Very hard and dense. Contains
abundant feldspar clasts up to ¼", yielding a superficial resemblance to nearby Sidewinder
Volcanic rocks. Bedding thicknesses vary from an inch to a few inches. Neither cross bedding nor
channeling was observed. Reverse graded bedding was observed at one location, suggesting the
sequence is overturned, but no determination could be made and it is not significant to slope
stability. Aerial photograph review shows prominent bedding striking toward the east-northeast
and dipping moderately toward the north (see Geologic Map and Site Plan attached) .
Brown's unpublished mapping shows interbedding of the lahar deposits and the metasediments.
There may be lenses of the metasediments in the lahar, but they are not considered mappable at
the scale of this investigation.

Geologic Structure
The amended reclamation area includes geologic Jurassic-age volcanic rocks. Structural
elements within the rock units are dominated by locally well-defined bedding and include joints
and an inactive fault. At the mine bench scale, the primary influence on stability of rock material
is anticipated to be jointing oriented parallel to future bench faces coupled locally with joints
oriented at a high angle to bench faces . Bench-scale features were examined in the field at
selected locations and compiled into a database for kinematic evaluation . Major elements of the
wall-scale structure include:
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•

North-northwest-dipping bedding developed within the metasediments

•

East-west trending, steeply dipping joint system

•

Northwest-trending joint system that dips moderately to the southwest
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Consideration of the dominant geologic structures was included in the slope stability cross
sections for their effect on global stability.

SEISMIC CONSIDERATIONS
The ground-shaking hazard at the site was evaluated from a deterministic standpoint for use as
a guide to formulate an appropriate seismic coefficient for use in slope stability analysis. The
deterministic calculation of peak ground acceleration (PGA) was made using attenuation relations
of Abrahamson and others (2014), Boore and others (2014), Campbell and Bozorgnia (2014) and
Chiou and Youngs (2014). For the Helendale fault with a magnitude of 7.4 at a distance of 4.5
kilometers, the estimated PGA is 0.48g. The North Frontal fault, with a magnitude of 7.2 at a
distance of 22 kilometers, yields a PGA of 0.19g.
The simplified procedure of Bray and Travasarou (2009) for selection of critical acceleration (Kh)
as one-half PGA is commonly used for slope stability calculations for habitable structures. Their
method is not typically required or applicable for quarry slope design. Given the project location
in an area of moderate to high seismic potential, we used Kh = 0.20, consistent with Bray and
Travasarou (2007), to approximate slightly less than one-half the value of PGA from the
deterministic calculation for the closest fault and considering the purpose of the site.

GROUNDWATER
Wet/moist drilling conditions were reported in boring ALV17-1 and -4 at 80-90 feet in the Cemex
exploration program (2017, see Geologic Map and Site Plan attached for the boring locations).
This corresponds to an elevation that is approximately 100-11 0 feet higher than the proposed pit
bottom (3850 feet).
Groundwater data for the site area are not available from the California Department of Water
Resources (2020). The closest available data are from the valley area to the southwest of the
site. The current depth to static groundwater is not known. The 3850 topographic contour
(proposed pit bottom elevation) is located in the drainage approximately 1,000 feet southwest of
the site. Based on the arid site conditions and site geology, we consider it unlikely that a static
water table exists at or above elevation 3850 at the site. The reported wet conditions at ALV17-1
and -4 are more likely to be seepage emanating from joints.
Groundwater conditions at completion of mining (reclamation stage) may include water seepage
and ponding of limited extent. Groundwater is not anticipated to significantly affect the stability of
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the proposed reclamation slopes. Our evaluation considered dry conditions in the slope stability
calculations.

SLOPE STABILITY
Slope stability calculations of proposed reclamation rock and stockpile slopes and kinematic
analysis of potential failure geometries in rock benches were performed for the future quarry. The
kinematic data include the measured geologic structures and pertinent data from site mapping.
Global slope stability was evaluated along cross sections representing the tallest and steepest
proposed slopes with consideration of the various geologic units and structures as they potentially
affect the wall-scale stability. A discussion and summary of these analyses are presented below.
The slope stability data and calculations are attached.

Existing Highwall Failures
Several slope failures are evident in the existing highwall (see photographs Nos. 5 and 6 ,
photography log). These are noted in the County inspection report (2020) . It appears that most
or all of these existing failures were present on the date of the 1994 Google Earth imagery. These
failures include wedge failures (NE highwall), slumps (SE highwall) and topples (SE highwall).
The wedge and topple failures are classified as kinematic failures, with failures along well-defined
planes Uoints); in the case of wedge failures , failures along two intersecting joints. The slumps
are limit equilibrium-type failures (global) resulting from highwalls in the upper weathered
(surficial) soil zone that are a combination of being too steep and too high for the material strength.
The existing highwall is not benched and exceeds 100 feet high locally. Much of the highwall is
very steep (70 degrees to near vertical). The largest topple failure area cannot be removed at this
time due to its proximity to the permitted boundary.
All of these highwall failures will be removed upon reclamation under the amendment. Therefore,
they pose no concern with respect to the amended reclamation plan . However, these failures are
instructive as to the types and sizes of failures that could occur along the observed discontinuities
and associated with weathering, and are discussed below. The hazard of these types of failures
is expected to be greatly reduced under the proposed reclamation/benching program .

Kinematic Analysis
Kinematic analysis involves the evaluation of rock slope stability based on the presence of
structural discontinuities including bedding planes , joints, and faults . Kinematic analysis
addresses only the potential failure mode(s) and does not consider mass, force, shear strength,
or cohesion along surfaces as in a limit-equilibrium analysis. Structurally controlled kinematic
failure modes include planar, wedge, and topple failures . Circular and composite circular/block
failure of fractured rock masses are also potential failure modes and are considered in the analysis
of global stability.
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Stereonet analysis was performed using the proprietary DIPS software (Rocscience, 2018a) for
representative slope/bench aspects utilizing the data compiled from mapping and measurement
of geologic structures. The proposed maximum bench face angle (80 degrees) was evaluated for
various slope facing directions (azimuth) shown on the amended reclamation plan. Planned
reclaimed slope orientations vary within the planned quarry but generally are oriented as
northwest-, southeast-, and south-facing highwalls. Stereonet diagrams are presented using a
north-facing aspect for the model slope; however, a continuum of orientations was evaluated
using the stereonet software sensitivity analysis capability.
Planar analysis considers dip vectors of measured planar features. Planar sliding requires a
releasing surface-a joint, tension crack or daylighted plane-to allow sliding to occur. Kinematic
analysis does not consider the geometry of releasing surfaces or the presence of bonded contacts
along the sliding plane; therefore, actual conditions are typically more stable than suggested by
kinematic results. The potential for planar sliding or wedge failure suggested by stereonet
analysis should be considered a conservative estimate of probability subject to mitigation by
mining practices such as scaling and adjustment of slope face angles to the structural geometry
and conditions encountered during mining . Wedge analysis generates dip vectors for the
intersections of all planes; therefore, wedge analysis generates a large number of vectors to
evaluate. Topple analysis identifies the potential for columns to form along steeply dipping joint
systems or contacts to tilt out of the excavated face along separation surfaces. The stereonet
data plots are attached.
Table 1: Summary of Kinematic Evaluation-Alvie Quarry

I
I

Percentage Critical Points - SO-Degree Face

Azimuth
(degrees)

Planar

Wedge

Topple

000

7.0

17

19.5

090

5.2

16

3.5

180

14.2

32

7

270

4.3

27

6.1

50

-

13.2

150

-

170

15.1

-

-

200-250

--

35-37

240

15.1

-

300

-

-

330

15.1

27

I

13.2

9.9

Sensitivity analysis charts of slope dip direction versus percentage critical points are provided.
Stereonet diagrams are also provided for slope directions with highest relative kinematic failure
potential for each failure mode. The table above also includes calculations for the four cardinal
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directions.
The stereonet evaluation provides results as a percentage of points in a data set with a
geometrically feasible orientation to undergo a particular failure mode. In general, the percentage
value relates to probability of a particular failure mode. Probabilities below 8 percent suggest low
failure potential , 8 percent to 25 percent a low to moderate potential (green shading in the table
above), and values above 25 percent (orange shading in the table above) a moderate or higher
potential.
For the amended reclamation area, the kinematic evaluation suggests low to moderate potential
for planar failure, moderate to high potential for wedge failure, and low to moderate potential for
topple in the planned slopes. The attached sensitivity plots (slope aspect vs. percent critical
points) are provided for evaluation of potential hazards for each failure mode.
The potential for planar failures is moderate to low and is distributed across joint sets for slopes
facing south to southwest and in bedding for northwest-facing slopes. The hazard of beddingplane type failures exists kinematically but is relatively low due to the observed lack of weak layers
along bedding. A conservative strength for bedding planes was utilized in the global (limit
equilibrium) stability calculations discussed in the next section.
Wedge failures are evident along the northeast-side highwall. This highwall faces to the
southwest. The wedge failures occur along intersecting joints dipping moderately toward the west
and southeast (waypoint 7, Geologic Map and Site Plan). Safety berms and warning signs are
present as safety measures. The wedge failure potential is highest for slopes facing south to
southwest, mirroring the observed wedge failures in the northeast highwall. These are all
associated with intersecting joints systems and are unrelated to bedding.
An additional mode of natural kinematic failure - noted during field mapping - is toppling of the
metasediments in very steep highwall slopes. The toppling occurs along a high-angle joint system
dipping steeply to the northwest and southeast. This has resulted in deposition of large blocks
near and downslope from source outcrops (photography log). Large tension cracks were
observed above the highwall, indicative of ground lurching and landsliding (see tension cracking
in photograph No. 4 in photography log) associated with these topple failures. The approximate
boundary of this landsliding is shown on the Geologic Map and Site Plan.
This
landsliding/toppling occurs in competent metasediments and may be the result of overshooting .
The kinematic analysis indicates the highest potential for toppling is with north-facing slopes.
While notable in the existing highwall, this mode is anticipated to be mitigatable with the typical
benching program utilized in rock quarries.
One fault trending nearly east-west was mapped in the extreme northeast portion of the site. Due
to poor exposure, an dip orientation could not be measured in the field, but the fault is expected
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to dip at a high angle. A potential for topple failure likely exists associated with the fault in this
area.
Based on mining practices that minimize the occurrence of hanging blocks by scaling and removal
of potentially unstable localized features , the proposed final slope configuration is expected to
produce a suitably configured slope geometry that mitigates rock fall for slopes in the reclaimed
mine areas. The slope benching and configuration presented in the amended reclamation plan
are considered feasible with regard to the performance of the proposed rock faces.

Global Stability Calculations
The global stability of proposed reclamation slopes, as depicted on the amended reclamation
plan, was analyzed using Spencer's method under both static and seismic conditions for rotational
and composite failure surfaces using the SLIDE computer program, version 8.021 (Rocscience.,
2018b). Selection of the slope configurations for the analysis, which includes the tallest
anticipated slope, is, in our opinion , a most-conservative approach. The whole rock strength of
the geologic units was determined in part by laboratory testing of block samples, reference to our
database of unconfined compressive strength (UCS) tests, and reference to a database of
Generalized Hoek-Brown rock strength parameters included in the SLIDE software application.
Slope stability calculations were performed on representative slopes modeled as summarized in
the following table:

Table 2: Summary of Slope Stability Models - North Pit

I

Height (feet)

Geologic
Unit Cs)

Reclamation Slope Angle

Section A - Southeast Wall

711

Jsls

45 (overall)

Section B - South Wall

300

Jsls

45 (overall)

Overburden (OB) Stockpile

150

Mixed OB

27

Model

Strength parameters for the rock units were modeled with the Generalized Hoek-Brown criteria
(Hoek and Karzulovic, 2000 and Hoek, Carranza-Torres & Corkum , 2002), using the results of
UCS tests on sampled rock materials and the SLIDE program's integrated calculator application .
The strength of stockpile fill was determined using the result of prior shear tests for similar
stockpile material. The strength parameter values are presented in the following tables.
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I
I

Table 3.1: Metasediments (Jsls) - Strength Parameters
Value

Source

171

Lab test - specific gravity

1.06 x10 6

Lab Test

Geological Strength Index

45

Rocscience tables

Intact Rock Constant (mi***)

10

Rocscience tables

Disturbance Factor

0.7

Controlled blasting/Mechanical excavation

Unit Weight (pcf*)
Intact

ucs 1 (psf**)

pcf = pounds per cubic foot
** psf = pounds per square foot
*** mi = unitless constant

Table 3.2: Stockpile Fill - Strength Parameters
Value

Source

Unit Weight (pcf*)

125

estimated

Cohesion (psf)

200

Friction Angle

36

I
i

Prior Data

**

pcf = pounds per cubic foot
psf = pounds per square foot

The results of global slope stability analyses are summarized below. Details of stability
calculations including material type boundaries, strength parameters, and the minimum factor of
safety and critical slip surface are attached.

i

Table 4: Summary of Global Stability Results
Model

Materials

Slope Configuration

Static Factor
of Safety

Seismic Factor
of Safety
(with Kh=0.2)

Section A
Southeast Wall

Jsls

711 feet@ 45 deg.

1.64

1.12

Jsls

711 feet@ 45 deg.

1.73

1.28

Jsls

315 feet@ 45 deg.

1.75

1.30

Includes weak layer
Section A
Southeast Wall
Section B
South Wall
Includes weak layer
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Overburden
Stockpile

Mixed OB

27 deg. Fill slope
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1.72

1.13

Sufficient static factors of safety (FS) in excess of 1.5 and seismic factors of safety at or greater
than 1.1, which are in conformance with Division of Mine Reclamation (DMR) criteria , were
indicated for the modeled quarry slopes and stockpile configuration. A scenario model for a
bedding/weak layer condition indicates suitable performance along bedding/weak layer strength
in quarry walls with daylighted bedding.
The global stability calculations do not account for localized weak materials resulting from
weathering . Slumps were observed at the top of the southeast highwall (photograph No. 5,
photography log), interpreted to be relatively shallow failures in localized highly weathered
zones near the native ground surface . These areas should be identified and scaled during mining
if encountered.

FINDINGS AND CONCLUSIONS
Based on our geologic field observations and results of our slope stability analysis, it is the opinion
of this firm that the proposed rock and stockpile reclamation slopes are feasible with respect to
slope stability from a geotechnical standpoint. Slopes formed in the rock units are stable by
calculation at angles near 45 degrees utilizing 710-foot-tall slopes. Consideration of local
fault/structural conditions in reclamation may include modification of geometry to achieve suitable
face angles and overall slope angles in this material.
The following slope heights/angles versus materials are considered feasible for reclamation :
•

Rock materials (Sidewinder Volcanics) -

45 degrees up to 71 O feet in height

•

Overburden Stockpile (OB) fill-27 degrees up to 120 feet in height

Based on the arid site cond itions and site geology, we consider it unlikely that a static water table
exists at or above elevation 3850 (proposed reclaimed pit bottom elevation). The reported wet
conditions at ALV17-1 and -4 (Cemex, 2017) are likely to be seepage emanating from joints.
Groundwater conditions during mining and at completion of mining (reclamation stage) may
include water seepage and ponding of limited extent. Groundwater is not anticipated to
significantly affect the stability of the proposed reclamation slopes.
Moderate seismic shaking of the site can be expected to occur during the lifetime of the proposed
mining and reclamation. This potential has been considered in our analyses and evaluation of
slope stability.
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Based on the results of our stability analyses, the proposed rock slope configurations are
considered stable under static and seismic conditions as reclaimed slopes. Inclusion of horizontal
safety benches in final slope design is an effective protection from rockfall, will reduce tensional
forces in surface rock, and will reduce surface erosion rates (Highland and Brabowsky, 2008).
Slopes may be protected with berms as necessary to prevent slope erosion in areas where
overland flow is directed toward slopes.
The configuration of wall height, wall angle and bench width is controlled primarily by the type of
mining equipment used and the geologic structure and bench face angles that can be achieved
(Ryan and Pryor, 2000). Typical wall heights in hard rock mines range from 30 to 40 feet, which
is above the expected range for the proposed quarry reclamation.
The rock mass within the pit area is generally competent and capable of forming stable slopes at
the proposed slope angles for reclamation. The rock structure includes bedding and joint systems
that have been characterized by analysis to yield suitably stable rock slopes. Localized structures
at the bench scale may form zones that require scaling and/or excavation to flatten or steepen
face angles to achieve suitable reclamation conditions. At such time and locations as reclamation
slopes are excavated, a qualified professional from Terracon should examine the slope conditions
to determine conformance with the reclamation plan.
Slow raveling processes during and after quarry operation, may, with time, result in deposition of
limited talus on benches. Talus left on the benches can facilitate revegetation and lend a more
natural appearance to the reclaimed slopes. It is anticipated that rock fragments will be angular
and relatively resistant to rolling. Therefore, rockfall hazard is not anticipated for properly
excavated and scaled rock slopes.
Based on anticipated reclamation slope conditions, use of netting or other engineered installations
to mitigate toppling or rockfall is not considered necessary; however, these measures, as well as
a berm at the toe of the final quarry slopes, may be considered if warranted by future conditions.
As is typical for any surface mining location, we recommend periodic observation of mine benches
for indications of potential instability above working areas during mine operations.
Visual inspection of rock excavations and reclamation slopes/benches should be performed to
address the potential for unknown or newly exposed discontinuities/geologic conditions. If raveling
or instability is evident due to features in the geologic structure, the bench width may be increased
to provide a suitable buffer to daylighted or unstable features and a sufficient area to mitigate
rockfall.
The kinematic condition associated with the interaction of the northern fault and the north wall, if
exposed in reclamation slopes, should be examined during annual inspections.
It appears that the existing highwall failures may be related to overshooting. Production blasting
and/or mechanical excavation are suitable for developing mine slopes. However, when reclaimed
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slope faces are reached, blasting should be planned and controlled so that final catch benches
are constructed in accordance with the approved reclamation plan and to avoid excess
disturbance to finished surfaces. Degradation or clogging of catch benches can allow rockfall to
reach lower mine levels.
Provision of terraces and/or berms to convey surface drainage away from slope faces in
overburden stockpile slopes should be considered for reclamation stockpile slopes.
This report is intended to address the proposed reclamation and is not applicable to working mine
(interim) slopes which may be steeper and/or of different configuration than the reclamation plan.
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GENERAL COMMENTS
Our analysis and opinions are based upon our understanding of the project, the geotechnical
conditions in the area, and the data obtained from our site exploration. Natural variations will occur
between exploration point locations or due to the modifying effects of construction or weather.
The nature and extent of such variations may not become evident until during or after construction.
Terracon should be retained as the Geotechnical Engineer, where noted in this report, to provide
observation and testing services during pertinent construction phases. If variations appear, we
can provide further evaluation and supplemental recommendations. If variations are noted in the
absence of our observation and testing services on-site, we should be immediately notified so
that we can provide evaluation and supplemental recommendations.
Our Scope of Services does not include either specifically or by implication any environmental or
biological (e.g. , mold, fungi , bacteria) assessment of the site or identification or prevention of
pollutants, hazardous materials or conditions. If the owner is concerned about the potential for
such contamination or pollution, other studies should be undertaken.
Our services and any correspondence or collaboration through this system are intended for the
sole benefit and exclusive use of our client for specific application to the project discussed and
are accomplished in accordance with generally accepted geotechnical engineering practices with
no third-party beneficiaries intended. Any third-party access to services or correspondence is
solely for information purposes to support the services provided by Terracon to our client.
Reliance upon the services and any work product is limited to our client, and is not intended for
third parties. Any use or reliance of the provided information by third parties is done solely at their
own risk. No warranties, either express or implied , are intended or made.
Site characteristics as provided are for design purposes and not to estimate excavation cost. Any
use of our report in that regard is done at the sole risk of the excavating cost estimator as there
may be variations on the site that are not apparent in the data that could significantly impact
excavation cost. Any parties charged with estimating excavation costs should seek their own site
characterization for specific purposes to obtain the specific level of detail necessary for costing.
Site safety, and cost estimating including, excavation support, and dewatering
requirements/design are the responsibility of others. If changes in the nature, design, or location
of the project are planned, our conclusions and recommendations shall not be considered valid
unless we review the changes and either verify or modify our conclusions in writing.
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Discontinuity Data - Cemex Alvie Quarry
Discontinuity No.

Dip

Dip Direction

Type

1
2
3
4
5
6
7
8
9

50
63
72
50
65
60
58
63

b

10

32
35
65
40
44
63

208
150
002
162
086
211
247
182
175
174
150

88

11
12
13
14
15
16
17

78
86

18

81

19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37

38
39
40
41
42
43
44
45
46
47
48
49
50
51

80
23
66
70
77

89
80
16

84
88
65
52
75
77

28
76
77
10

20
34

86
60
53

83
17

39

83

168
279
227
350
311
166
330
246
324
340
326
131
315
349

345
227
137
104
207
331
162
330
177
173
311

286
256
172
104
232
187
297

237
356

j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j
j

b
j
j

i
i
i
i
-

i
i
i
j
j
j
j

j

i

Waypoint
Location
2
3
3
4
4
4
5
5
6
6
7
7
7

Comments

Continuity

Wedge failure
Wedge failure
Wedge failure
Wedge failure
Wedge failure
Wedge failure
Wedge failure

8
10
11
11
12
12
13
13
16
17
17
17

Undulatory

18

Slide block~top

19
19
20
20
21
21
22
23
23
24
24
25
26
27
27
27

Estimated
Estimated

Toooles!a2top
w/tooole~21
Tooole joints/cracks
Tooole joints/cracks
Tooole
Tooole
Top oftooole area
End toooling

28
28
29
29
30
31
32
33
33

Large slump
West side slump
Breccia

5
3
2
4
2
4
5
5
4
4
4
4
4
4
5
4
5
4
3
5
3
5
2
4
4
3
2
2
3
3
4
5
4
5
5
5
4

3
3
5
2
2
4
3
4
4

2
2

Cemex Alvie Quarry
Project No. CB205023

Discontinuity No.

Dip

Dip Direction

Type

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

52
30
81
58
19
89
48
82
40
59
39
63
35
70
73
47
56
41
42
77
66
71
64
76
73
43
38
70
87
63
31
49
65
69
50
50
43
62
56
58
32
88
84
63
79
28
81
80
34
66
36
78
10
77

232
228
125
317
273
175
071
244
006
249
313
182
254
176
245
339
347
311
318
173
237
132
241
272
172
314
350
180
250
329
286
197
125
142
223
026
227
112
118
202
283
174
108
110
177
263
191
285
105
228
139
185
190
254

i
i
i
i
i
i
i
i
i
i
b
i
i
i
j

i
b
b
b
i
i
i
i
i
i
b+i
b+i
j

i
b+i
i
j
j
j
j
j
j
j
j
j
j
j
j

i
i
i
i
i
i
i
i
j
j
j

Waypoint
Location

34
35
37
39
40
40
40
41
41
41
41
42
42
43
43
43

Comments

Continuity

Tension crack

44
44

45
45
46
46
46
47
47
48
49
49
49
50
51
51
51
52
52
52
53
54
55
55
55
56
56
57
57
58
58
58
59
59
60
60
60
61
Cemex Alvie Quarry
Project No. CB205023

2
2
2
2
3
3
3
3
3
3
1
3
3
3
3
3
2
2
2
3
3
3
3
4
4
4
4
3
3
2
2
2
3
3
3
2
2
2
2
2
3
3
4
2
4-5
4
3
4
4
3
3
3
3
2

106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

41
44
76
84
44
35
40

188
231
185
079
082
277
236

-

-

73
73
76
56
53
73

331
234
006
331
003
338
-

-

i

61
62
63
63
64
64
64
65
67
68
68
69
70
71
71

f

72

j
j
j
j
j
j

i
i
i
i
i
f
b
b

2
3
4
4
3
3
3
Cemex air track hole

2
3
4
5
2
2
2
5

b = bedding; j = joint; f= fault
continuity- discontinuous (less than 3 ft.); C2 - slightly continuous (3 to 10 feet); C3 - moderately continuous (IO to 30
feet); C4 - highly continuous (30 to 100 feet); C5 - very continuous (greater than 100 feet).
Based on Department of the Interior - Bureau of Reclamation, Engineering Geology Field Manual (2nd edition 1998)

Cemex Alvie Quarry
Project No. CB205023
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Projection
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Density Concentrations

Color
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6.00
7.50
9.00
10.50
12.00
13.50
Contour Data
Maximum Density

1.50
3.00
4.50
6.00
7.50
9.00
10.50
12.00
13.50
15.00

Dip Vectors

14.40%

Contour Distribution

Fisher

Counting Circle Size

1.0%

Kinematic Analysis

Slope Dip

Planar Sliding

80

Slope Dip Direction

170

Friction Angle

35°

Lateral Lim;ts

20°
Critical

Total

%

Planar Sliding (All)

17

112

15.18%

Planar Sliding (Set 1: joint set 1)

13

21

61.90%

Planar Sliding (Set 2: joints)

1

6

16.67%

Plot Mode

Vector Count
Hemisphere
Projection
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b
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b+j

3
101

j

Color

Density Concentnations

0.00
1.50
3.00
4.50
6.00
7.50
9.00
10.50
12.00
13.50
Contour Data

Maximum Density

w

1.50
3.00
4.50
6.00
7.50
9.00
10.50
12.00
13.50
15.00

Dip Vectors

14.40%

Contour Distribution

Fisher

Counting Circle Size

1.0%

Kinematic Analysis
Slope Dip

Planar Sliding
80

Slope Dip Direction

235

Friction Angle

35°

Lateral Limits

20°

Planar Sliding (All)

Critical

Total

%

17

112

15.18%

Planar Sliding (Set 3: joint set 2)

9

11

81.82%

1ar Sliding (Set 6: joints - high angle 2)
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Vector Count
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Projection
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1.50
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Contour Data
Maximum Density
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7.50
9.00
10.50
12.00
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Dip Vectors

14.40%

Contour Distribution
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Slope Dip Direction
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Friction Angle

35°

Lateral Limits

20°
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Planar Sliding (All)
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Plot Mode
Vector Count
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Projection
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2.10
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Contour Oat.a

w
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Contour Distribution
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Counting Circle Size
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Slope Dip Direction
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Wedge Sliding
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35°
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Plot Mode
Vector Count

Intersection Mode
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Hemisphere

Projection
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Contour Data
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APPENDIX D
BOUNDARY SURVEY ALVIC MINE,
MERRELL JOHNSON
SEPTEMBER 2020
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