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1.0 INTRODUCTION
This Revegetation Plan has been prepared for the Cemex Clayton Quarry (Quarry), which is owned
and operated by Cemex Construction Materials Pacific, LLC (Cemex). The Quarry is located in
western Clayton, south of Pine Hollow Road. The quarry is on the northwestern flank of Mount Zion,
a 1,600-foot-high foothill of Mount Diablo. This plan is intended to satisfy the substantive
requirements for re-soiling and revegetation as set forth in the Surface Mining and Reclamation Act
(SMARA) and its implementing regulations, including appropriate performance standards for the
quarry’s potential end uses.
This plan is an update of the Quarry’s existing revegetation plan, which was approved by Contra
Costa County (County) in May, 1983 as a component of Reclamation Plan LUP #2054-81, and has not
been formally updated since that time. This updated plan will become effective only upon County
approval of the proposed Clayton Quarry Reclamation Plan Amendment application. The 1983
revegetation plan specified planting of native trees and broadcast seeding of locally-collected
chaparral brush species on finished quarry benches. This revised plan is written to comply with
SMARA regulations and brings more focus on revegetating the remainder of the quarry, including
overburden fill areas; haul roads, and the grounds of the gravel processing plant. The plan presented
here will be implemented in stages over time as Cemex suspends operations in different parts of the
quarry.
This plan proposes to restore soil cover to mined areas, reduce erosion potential, and promote longterm soil fertility. The plan introduces a tree screen along the quarry east rim and adds new
provisions for soil replacement, seeding, and seed application methods. A maintenance and
monitoring program is also proposed that will ensure that the revegetation proceeds satisfactorily.
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2.0 REVEGETATION METHODOLOGY
The goal of this revegetation plan is to restore native plant communities such as chaparral where it
is safe, practicable, and consistent with the proposed end use to do so. The revegetation methods
described below are considered by LSA to be the most effective for the conditions present at the
Quarry. These methods were developed in consultation with restoration and erosion control
professionals at Cemex and Pacific Coast Seed Company. These methods may be adjusted
periodically as necessary to improve revegetation performance. All adjustments will be reported to
the County on an annual basis. Additionally, Cemex anticipates that it will begin a test of the
proposed revegetation treatments at a location on Quarry property in fall, 2017.

2.1

REVEGETATION OF RECLAMATION UNITS

Specific revegetation methodology is detailed below for each reclamation unit (Quarry Pit - Diabase,
Quarry Pit East Rim - Knoxville, Quarry East Rim Tree Screen, Overburden Fill Areas, and Plant Site).
Please see Figure 1, Revegetation Plan, for a map of the reclamation units.

2.1.1.

Quarry Pit - Diabase

Revegetation of the completed quarry mining face according to the original revegetation plan has
been ongoing since 1983, but the current plantings only date to 1998. In that year the quarry
instituted a new mining plan that re-initiated mining from the topmost bench on down. Since 1998
LSA has revegetated each bench after mining was complete, with benches being completed at a rate
of approximately one bench every two years over that period. To date 7 benches have been planted,
starting with the topmost bench and working downward in sequence. At present, the existing tree
and shrub plantings on the benches meet the quantitative performance standard of the 1983 plan,
which is 10 surviving native trees per 100 feet of bench.
LSA does not believe the plantings have substantially improved the aesthetic appearance of the
quarry face, nor has fully functional woodland or chaparral cover been established on the benches.
The primary factor limiting the success of the plantings is the height of the re-worked benches in
relation to the relatively short stature of the foothill pine (Pinus sabiniana). The foothill pine is the
tallest of the local native trees and normally would be as tall as the benches at maturity, but the thin
soil substrate on the benches does not allow the planted trees to reach normal height. Cemex was
largely able to meet their commitment of spreading up to 3 feet of quarry overburden substrate on
the mined benches, but three feet of soil is not deep enough to allow the foothill pine to fully
develop. After more than fifteen years of growth the tallest trees are only 15 feet high, which isn’t
nearly tall enough to screen approximately 60 foot high benches. While the tree cover appears
substantial when standing amongst them, it makes little impression on an observer viewing the
quarry from afar.
Apart from the aesthetic effect, the revegetation has also only been partially successful in
establishing chaparral or woodland habitat values on the benches. While the addition of the
overburden substrate to the benches has allowed for herbaceous and shrub species to grow on the
benches, the resulting plant community is sparse in comparison to surrounding undisturbed plant
communities. There is a reasonable variety of species growing on the benches, but this is due in part

A-2

REVEGETATION PLAN
MAY 2017

CLAYTON QUARRY
CONTRA COSTA COUNTY, CALIFORNIA

to the plantings and also to a large component of non–native grasses and weeds. The sparse cover is
caused by a combination of the thin, gravelly soil substrate and the exposed nature of the quarry
benches.
The effort put forth to date to spread soil substrate on the benches poses undue safety hazard for
quarry equipment operators and Cemex’s geotechnical consultants have expressed concerns that
the tree roots may weaken the structural integrity of the finished benches. LSA has also observed
that as the benches age small slides and talus falls accumulate that progressively reduce the length
of bench that can be safely accessed and monitored.
LSA recommends that the bench plantings be discontinued, as they are not achieving the desired
goals, are difficult and unsafe to establish and maintain, and are potentially detrimental to the goal
of stabilizing the quarry face. Justification for eliminating the requirement to revegetate the quarry’s
diabase benches is also provided in the Reclamation Plan narrative under Section 2.9, Revegetation
(addressing SMARA CCR §3705).
With the exception of the Quarry Pit East Rim (discussed below), the quarry pit will not be revegetated because it is intended to develop into a permanent waterbody over time as the quarry
bottom fills with stormwater runoff.

2.1.2.

Quarry Pit East Rim - Knoxville Formation

The Knoxville formation in the Quarry Pit East Rim is too coarse and has too little water-holding
capacity to restore grassland cover. Even following seeding, these areas rarely support more than
patchy grass or forb cover. Knoxville materials can and do support chaparral cover, as can be
observed on decades-old deposits located throughout the quarry. In light of these factors, the seed
mix presented in Table A, below, is selected to provide sufficient chaparral cover to provide longterm stabilization and revegetation.
Substrate Preparation. Prior to seeding, the Knoxville surface will be scarified as necessary to relieve
compaction and remove rills or other surface irregularity. Scarification may consist of disking,
ripping, deep ripping, or a combination of these methods depending on the extent of compaction.
Where slopes are too steep to rip without causing slides, then a bulldozer may be used to track-walk
the slope vertically in order to roughen the surface. The track-walking will create cavities that will
reduce the threat of later rilling, as well as capture seed and rainfall.
Re-soiling. Re-soiling will not be conducted on the east rim as there is no topsoil available to cover
these areas. The original quarry topsoil was removed and comingled with other overburden
materials long before soil conservation became a standard measure at quarries. Cemex has no other
source of topsoil in the quarry vicinity short of stripping topsoil from undisturbed chaparral or
grasslands, which would be counter-productive for conservation purposes. Denuding adjacent areas
of their soils is also discouraged under CCR §3503(f).
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Lacking topsoil, the current Knoxville-derived substrate in the Quarry Pit East Rim is probably the
best available substrate material in the quarry. Knoxville-derived substrates have been observed by
LSA to promote better tree, shrub and herbaceous growth than diabase-derived substrates,
presumably because the Knoxville formation weathers more readily, contains more mineral
nutrients, and the Knoxville substrate contain a higher proportion of fine material than the diabase.
Hydro-seeding. Following substrate preparation, a chaparral seed mix will be applied via mechanical
hydro-seeding. Hydro-seed methodology will be similar to that proposed for the Fill Area. The
hydro-mulch mix should contain the following components (or similar):
Component
Seed
Wood-fiber mulch
Tackifier
Fertilizer

Application Rate
As specified in Table A
1,500 lbs. per acre
200 lbs. per acre
Biosol 7-2-3 at 300 lbs. per acre

The Operator should consider applying components in consecutive layers rather than all at once. For
example, the first pass could contain all of the compost. The second pass could contain 500 lbs./acre
of wood-fiber mulch, fertilizer, and seed. The third pass could contain 1,000 lbs. /acre wood-fiber
mulch. The last pass could apply the tackifier over the surface of the mulch. This base prescription is
subject to adjustment based on the circumstances of the area to be treated and may be revised by
Cemex or its restoration contractors over time to improve performance.
Compost is recommended for the Quarry Pit East Rim because there is no topsoil cover and the
quarry spoils are coarse and lack an organic component. Organic matter in soils provides a long-term
source of nutrients, increases water-holding capacity, and improves the texture of the soil. The
development of an organic duff layer similar to that present underneath undisturbed chaparral
cover adjacent to the property will promote chaparral species reproduction. Application of compost
would provide a head-start towards developing this organic duff horizon.
Seed Mix. The East Rim will be revegetated with the native seed mix presented in Table A below.
This mix includes chaparral species that are common in the chaparral communities that surround
the quarry and which are deemed to be suitable for the substrate conditions on the East Rim based
on LSA’s 20 years of monitoring of both passive natural and active revegetation at the quarry. The
chaparral seed mix in Table A contains a wide variety of plant species because chaparral species
have varying germination requirements and not all species are expected to germinate in any given
year. The mix includes species that are common dominants in mature chaparral communities in the
quarry vicinity (sticky monkeyflower, black sage, coastal sage) as well as chaparral species that are
known to have successfully established at disturbed locations within the Quarry and at other
restoration sites in the vicinity of Mt. Diablo (sticky-monkeyflower, deerweed, and buckwheat).
The chaparral seed mix also includes several species that are listed as dominants in a plant
community designated as “the Summit Society” in The Flowering Plants and Ferns of Mount Diablo,
California (Ertter and Bowerman, California Native Plant Society, 2002). This plant community is
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described as a rocky grassland community that occurs on the upper slopes of Mount Diablo; species
in this community are as well suited to the post-reclamation quarry substrate as chaparral species.
Chaparral brush species such as coastal sage, sticky monkeyflower, or black sage may benefit from
pre-treatment prior to dispersal. Pre-treatment measures may be tested if initial germination rates
in the test plots or for the revegetation effort itself are poor. The treatments would vary by species,
and might include stratification, scarification, heat, or smoke.

Table A: Chaparral Revegetation Seed Mix
Plant Species1

Application Rate
(lbs./acre PLS2)
0.5

Common Name

Artemisia californica

Coastal Sage

Eriogonum nudum

Nakedstem Buckwheat

0.25

Eriophyllum confertifolium
Grindelia camporum

Golden Yarrow
Gumplant

0.5
1.5

Lotus scoparius3

Deerweed3

5.0

Lupinus albifrons

Silverbush Lupine

3.0

Melica californica

Onion Grass

1.5

Mimulus aurantiacus
Nasella lepida

Sticky Monkeyflower
Foothill Needlegrass

0.15
1.5

Salvia mellifera

Black Sage

1.5
15.4

Total

1 Seed mix for Clayton Quarry recommended by LSA, with input from Pacific Coast Seed (Livermore, CA). Modifications to this seed mix
may be appropriate based on availability from suppliers and cost. Substitutions may be made as long as the plant species is found in
chaparral plant communities and is native to the San Francisco Bay Area.
2 PLS = pure live seed.
3 Legume seed shall be pellet-inoculated as per Cal-Trans Standard Specs and as per Bulletin 1842, Range-Legume Inoculation and
Nitrogen Fixation by Root-Nodule Bacteria.

2.1.3.

Overburden Fill Areas

Substrate Preparation. Prior to re-soiling, the fill area surface will be scarified as necessary to relieve
compaction and remove rills, ruderal vegetation, or other surface irregularity. Scarification may
consist of disking, ripping, deep ripping, or a combination of these methods depending on the
condition of the spoil surface.
Re-soiling. The overburden fill areas presently consist of mostly non-native grassland. Prior to
depositing any new overburden in the fill areas, Cemex will divide the areas into sub-compartments
measuring approximately one-quarter to one-half acre in size. Prior to placement of spoils in any
particular sub-compartment, the topsoil will be salvaged to a depth of 18 inches and used to cover a
previously completed sub-compartment.
Hydro-seeding. Following substrate preparation a seed mix will be applied via mechanical hydroseeding. Revegetated areas will be seeded with mulch. The hydro-mulch mix should contain the
following components (or similar):
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Component
Seed
Wood-fiber mulch
Tackifier
Fertilizer

Application Rate
As specified in Table A
2,000 lbs. per acre
200 lbs. per acre
Biosol 7-2-3 at 300 lbs. per acre

The operator should consider applying components in consecutive layers rather than all at once. For
example, the first pass could contain 500 lbs./acre of wood-fiber mulch, fertilizer, and seed. The
second pass could contain 1,500 lbs./acre wood-fiber mulch. The third pass could apply the tackifier.
This base prescription is subject to adjustment based on the circumstances of the area to be treated
and may be revised by Cemex or its restoration contractors over time to improve performance.
The wood fiber mulch provides a medium to bind the other ingredients, protects the soil surface,
and provides some water holding capacity.
Commercial fertilizers intended for agricultural or ornamental applications are inappropriate for
chaparral restoration because they provide a strong flush of nutrients at concentrations rarely
present in nature. The typical result is rapid growth of weedy grasses and herbs, which then may
out-compete slower-growing chaparral species for sunlight and soil water. Biosol fertilizer is a slowrelease fertilizer designed for restoration objectives, and provides a steady supply of major nutrients
at relatively low concentrations. Other fertilizers may be used if needed.
To the extent feasible, hydro-seeding should take place in the first fall following the completion of
re-soiling, before rains begin, and the seed should be allowed to germinate as a consequence of
normal rainfall.
Seed-mix. The native topsoil applied to the surface of overburden materials is anticipated to be a
suitable substrate for grassland, so an erosion control seed mix heavy in native grasses appropriate
for the potential end use is proposed in Table B.
The compartment method should eliminate any need for soil stockpiling, but if salvaged topsoil
cannot be used immediately it will be stockpiled discreetly from other materials and will not be
disturbed until needed for reclamation. Any stockpile that is expected to be left unused over the
wet season will be seeded in the preceding fall with an appropriate erosion control seed mixture as
needed to prevent water and wind erosion and to discourage weed growth.

Table B: Grassland Revegetation Seed Mix
Plant Speices1
Bromus carinatus
Elymus glaucus
Vulpia microstachys
Trifolium ciliolatum

Common Name
California Brome
Blue Wildrye
Three Weeks Fescue
Foothill Clover

Application Rate
(lbs./acre)
25
10
6
4

1 Seed mix for Clayton Quarry recommended by LSA with input from Pacific Coast Seed (Livermore, CA). Modifications to this seed mix
may be appropriate based on availability from suppliers, cost, and species determined most suitable at the time seeding occurs.
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The native topsoil will already contain a full seedbank of annual grasses, so the pre-existing species
are also likely to re-establish. Adding the additional seed mix to the surface just provides insurance
that there will be an initial flush of growth to protect the soil surface early in the wet season. The
species chosen for inclusion in the seed mixes are, however, capable of being self-sustaining without
dependence on irrigation or ongoing applications of soil amendments or fertilizers.

2.1.4.

Quarry East Rim – Tree Screen

At the suggestion of the County’s reclamation consultant (Darwin Myers), Cemex is proposing to
plant foothill pine along the crest of the Quarry East Rim in order to screen the quarry from viewers
on Mitchell Canyon Road. The location of the proposed screen is shown on Figure 1. These plantings
will also serve as mitigation for an existing stand of trees that may be removed from the Fill Area to
allow for spoils deposit there (refer to Reclamation Plan Sheet 13).
Trees Removed. LSA completed an arborist report of the proposed overburden fill areas that
identifies the following trees:
1 coast live oak (Quercus agrifolia)
8 California buckeye (Aesculus californica)
3 valley oak (Quercus lobata)
21 blue oak (Quercus douglasii)
33 – Total
All of these trees are native species and all are mature. They are mostly gathered in a stand of trees
centered on the existing ravine that passes through the center of the south overburden fill area.
Mitigation Ratio. The County does not specify a standard replacement rate for trees removed by
construction, but has indicated to Cemex that they would like to see all trees impacted by quarry
operations to be replaced at an appropriate ratio.
Cemex has offered to replace the trees at a ratio of three trees established for every existing tree
removed, in recognition that the trees being removed are mature and the new trees will take
several years to reach the size of the trees removed. This would result in a mitigation goal of 99
established trees.
The number of trees required to create a full screen along the crest of the East Rim, a distance of
approximately 2,400 feet, would be at least 200 if the trees are planted in a single row at an average
spacing of 12 feet. This would correspond to a 6 to 1 ratio.
Screen Planting Specifications. While 200 trees would be sufficient to create a continuous screen,
LSA recommends twice as many trees so that that they can be distributed in natural-appearing
clusters along the East Rim crest while still maintaining a continuous screen. A total of 400 trees
would represent a replacement ratio of more than 12 to 1. The trees would be located in clusters of
2 to 4 trees, with a spacing of 6 to 10 feet between trees in the same cluster. The spacing between
clusters would be 12 to 20 feet.
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Foothill pine is the only species proposed for planting, as this is the only species that Cemex has
successfully grown on quarry Knoxville substrate. While Cemex would like to attempt to replace the
lost trees in-kind, the oak species now present in the overburden fill area are not suitable for
replacement on the Quarry East Rim or anywhere else within the reclaimed quarry. Oaks prefer finetextured soil with high water holding capacity, completely unlike the spoils substrate. Also, in the
vicinity of Mount Diablo oaks and other broadleaf species prefer sheltered locations such as northfacing slopes and ravines, while chaparral dominates elsewhere. Based on these factors, the
Knoxville-covered crest of the east quarry rim is not a suitable location for oaks.
Foothill pine are more suited to thin, rocky soils and exposed hillsides. Cemex’s previous
revegetation efforts have shown that foothill pine can be planted in quarry Knoxville substrate and
can survive on quarry benches while blue oak and other species have struggled in those
circumstances, even when irrigated. Also, foothill pine is a taller and much faster-growing tree than
the oak species and thus much more suitable for the screening function.
LSA recommends planting foothill pine in one gallon pots according to the specifications presented
in Figure 2. It is recommended that the pines be raised from pine nuts gathered locally (i.e., central
Contra Costa County).
No irrigation of the trees is proposed at this time. If there is unacceptable loss of seedlings to
summer drought, then Cemex may provide irrigation once a month consisting of at least 10 gallons
per tree (or sufficient to saturate entire root zone to a 30 inch depth). Irrigation will commence May
1and end November 1 each year. The means of irrigation (water truck, drip system, pump from
quarry pond, etc.) would be determined by Cemex.

2.1.5.

Plant Site

Cemex intends to remove all existing structures from the Plant Site and restore it to open space
function. Lacking a source of topsoil, however, the plant site will be re-soiled with available quarry
Knoxville materials.
Substrate Preparation. Cemex will first remove quarry buildings, sheds, and processing equipment
from the plant site and dispose of the debris off-site. Remaining gravel will then be scraped from the
site and used for fill elsewhere on the site. Gravel removal will include scraping graveled surfaces
down to mineral soil. Once the soil is exposed, it will be ripped and disked as necessary to decompact the subsoil. During the scraping and ripping process Cemex will also level-off steep
embankments and attempt to smoothen the topography across the plant site.
Re-soiling. Following removal of the gravel and ripping and disking of the underlying soil, the plant
site will be evaluated by a soil scientist to determine whether the resulting substrate is suitable for
seeding as is. If not, Cemex will import Knoxville from the quarry or fill areas to use as planting
medium. The spoils would be spread to a depth of 18 inches over the entire site.
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If spoils are imported, they will be augmented with accumulated wash fines generated by the
quarry’s gravel processing operation (if wash fines are available). Incorporation of fine textured
material with the coarse overburden spoils will substantially enhance the water-holding and
nutrient-holding character of the spoils, and thus improve their fertility. The ratio of fines to spoils
will likely depend on how much fine material is available, but the ratio will not go higher than a one
to one ratio of fines to spoils. In other words, wash fines will constitute no more than 50 percent of
the final substrate by volume.
Hydro-seeding. The specifications for hydro-seeding the Plant Site are the same as specified for the
Quarry Pit East Rim - Knoxville.
Seed-Mix. If, according to the soil scientist, suitable mineral subsoil is exposed at the Plant Site, then
the grassland seed mix presented in Table B will be applied. If augmented spoils must be applied to
the surface, then the chaparral mix presented in Table A will be used instead.
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3.0 PERFORMANCE CRITERIA AND MONITORING
3.1

CHAPARRAL PERFORMANCE CRITERIA

These criteria apply to the East Rim – Knoxville and Plant Site reclamation units.
Chaparral Cover. No cover standard is proposed because chaparral shrub species and the shrub
community as a whole are slow to mature. The canopy dimensions of 3 year old shrubs are generally
just a fraction of what the eventual mature dimensions will be, and the relationship between the
young community cover total and the mature, 10 to 20 year-old community cover total is difficult to
quantify. A correspondence between the developing cover in the reclaimed units and the mature
cover in the reference plots can be more effectively achieved by monitoring plant density (stems per
acre) and species richness, as is proposed below.
Chaparral Density. Chaparral revegetation will be considered successful if the per-acre density of
native shrub species expressed in terms of stems per acre within the treated portion of the
reclamation unit exceeds 70 percent of the average native shrub density in undisturbed stands of
chaparral, as determined at reference plots. It is reasonable to expect that this standard can be met
within the first three years.
Chaparral Species Richness. At least four native chaparral species, which may include species
contained in the seed mix as well as natural regeneration, must each constitute at least 10 percent
of the total plant cover.

3.2

GRASSLAND PERFORMANCE CRITERIA

These criteria apply to the overburden fill areas and Plant Site (if the plant site is revegetated with a
grassland mix).
Grassland Cover. Grassland revegetation will be considered successful if cover exceeds 75 percent of
the treated surface. Final cover may include seeded species as well as any non-invasive species that
occur in the existing grassland plant community adjacent to the fill areas.
Grassland Species Richness. Grassland revegetation will be considered successful if at least three
herbaceous, non-invasive species each exceed 10 percent of the total cover.

3.3

TREE SCREEN PERFORMANCE CRITERIA

Tree Establishment. The tree screen will be considered successful if there are a total of at least 200
established trees along the crest of the East Rim after three years. Trees must be healthy and at
least two years old to be considered established.
Screen Continuity. The tree screen will not be considered successful if there are one or more gaps in
the screen. A gap is defined as a span of 100 feet or more between established trees.
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MONITORING PROCEDURE

Qualified conservation biologists or botanists will monitor re-vegetated areas annually for a
minimum of three years after seeding to assess whether revegetation is proceeding successfully.
Revegetation success will be judged pursuant to the performance standards presented above.
Performance standards will only be considered to be met if the plantings required no human
intervention during the preceding two years. If intervention is necessary after the second year of
monitoring, then remedial measures will be implemented and monitoring will continue until such
time as the performance standards can be met or this plan is modified.
Chaparral Reference Plots. Prior to revegetation, a qualified biologist will establish 4 reference plots
within representative chaparral cover on the un-mined west-facing slope in the east rim of the
quarry. Each plot will be a circle 5 meters in diameter. Plot centers will be staked with rebar or other
durable material and their location will be recorded on GPS equipment capable of at least 1 meter
accuracy. The following data will be taken at each plot:
•

A complete species list, including herbaceous species.

•

Total number of shrub individuals, quantified by species.

•

Total overall shrub canopy cover and total herbaceous cover (if any).

•

A photograph of each plot will be taken from the northern plot edge.

The plot data will be specifically used to establish a chaparral plant density baseline and generally
used to provide chaparral community characteristics for comparison with reclaimed areas.
Qualitative Monitoring. Under most circumstances the success or failure of revegetated areas in
relation to established performance standards should be immediately evident. In these
circumstances, qualitative monitoring is sufficient documentation of the condition and cover of the
revegetated areas. Qualitative monitoring consists of a visual determination of the percentage of
cover of each plant species in each restoration area, accompanied by multiple photographs of the
revegetated area. Statistical determination will not be used.
Quantitative Monitoring. Quantitative monitoring will only be conducted if revegetation monitors
have significant doubt as to whether a particular area meets the standards outlined above. In each
year that quantitative monitoring is conducted, square meter plots will be randomly placed in each
reclamation unit (i.e., quarry pit, Fill Area, plant site). No less than 20 randomly located plots will be
distributed across each site, and additional plots will be established as necessary to reach the 80
percent confidence interval. Where cover differs markedly within a particular reclamation unit,
monitors will stratify the unit into different cover types and sample within each type until 80
percent confidence is reached. The locations of each plot will be recorded on a map or will be
recorded using a GPS receiver.
Unequal cover class intervals will be used in the sampling. Such intervals allow for an easier
estimation of species cover-to-area relationships than do equal class intervals. Moreover, the less
abundant species or species with small areal cover sometimes have an important diagnostic
significance, which requires a finer breakdown in the lower scale values as compared to the larger
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scale values (Mueller-Dombois and Ellenberg, 1974). Herbaceous areal cover will be estimated by
absolute cover class (<5 percent, 5-15 percent, 16-25 percent, 26-50 percent, 51-75 percent, 76-100
percent) for each species (native and non-native). Additionally, an annual list will be made of all
plant species observed in each reclamation unit.
Annual Reports. During reclamation, a restoration biologist will monitor the revegetated areas and
provide an annual report to Cemex in September. The annual report will specifically assess the
following parameters:
•

Composition, condition, and extent of brush and herbaceous cover, including a species list and
either qualitative or quantitative estimates of density and cover within each reclamation unit.

•

Overall progress toward a stable, natural plant community; and towards meeting performance
standards.

•

Noxious weed growth.

•

Number of surviving trees in tree screen.

•

Average size and general condition of trees in the tree screen.

The annual report will describe all actions taken during the preceding year, and will include
recommendations for actions to be taken in the upcoming planting season. The report will include
recent photographs of each reclamation unit.

3.5

2009 SPOIL REVEGETATION TEST PLOTS

Goals and Methods. On December 3, 2009, three informal test plots were established on a fresh
mass of Knoxville-derived overburden that was deposited on the east rim of the quarry to gauge the
ability of the spoils to support and respond to grassland revegetation efforts. These spoils were in
the area identified on Figure 1 as the East Rim – Knoxville Formation. The goal of the test plots was
to determine which species and revegetation method (i.e., planting versus seeding) performed best
on the Knoxville materials.
The test plots consisted of three one-third acre plots, each with different soil conditions. Test Plot 1
was established in higher quality soil (composed of one-quarter fine-textured Knoxville, one quarter
sediment pond fines, and two-quarters standard gravelly materials), Test Plot 2 was established in
medium quality soil (composed of one-quarter finer-textured Knoxville and three-quarters mixed
diabase materials), and Test Plot 3 was established in the poorest quality soil (100 percent mixed
diabase materials). Soil quality was judged according to texture, with soils higher in silt and clay
content presumed to be superior to soils with predominantly sandy and gravelly texture.
Half of each test plot was broadcast by hand with a native grassland seed mix and half was
broadcast with a non-native grassland seed mix containing species that were dominant in the nonnative grassland surrounding the spoils field. The species seeded were as follows:
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Native Mix
California brome (Bromus carinatus)
three-weeks fescue (Vulpia microstachys)
tomcat clover (Trifolium wildenovii)
purple needlegrass (Nassella pulchra)
California oniongrass (Melica californica)
pygmy-leaf lupine (Lupinus bicolor)
California poppy (Eschscholzia californica)

CLAYTON QUARRY
CONTRA COSTA COUNTY, CALIFORNIA

Non-native Mix
Blando brome (Bromus hordeaceous)
Zorro fescue (Vulpia myuros)
Rose clover (inoculated)(Trifolium hirtum)

In addition to the native and non-native grass seed, native shrub seed collected by LSA on and near
the quarry was broadcast throughout each plot. A total of 11 deerweed, 11 black sage, and 11 sticky
monkey-flower seedlings were also planted in each test plot.
2012 Results Summary. The test plots were monitored by LSA through 2012, after which that area
was re-graded by Cemex. LSA’s conclusions were:
•

Planted shrubs were successful without irrigation. Survival of the container shrubs was high in
all three test plots, with 94 percent surviving in Test Plot 1 with the higher quality soil, 85
percent surviving in Test Plot 2 with the medium quality soil, and 82 percent surviving in Test
Plot 3 with the lower quality soil.

•

Shrubs Established Slowly from Seed. Cover of shrubs germinated by broadcasted seed was low
to begin, but low densities of most of the local chaparral species did establish (10-20 individuals
and about 5 percent cover per plot each for the dominant shrub species such as black sage after
two years). This result is consistent with observations LSA has made of old overburden deposits
elsewhere in the quarry and at the nearby Hanson Clayton Quarry. Initial development of the
chaparral cover is slow, but over time native chaparral species will come to dominate quarry
spoils.

•

Grass and Herbaceous Plant Cover Establishes Poorly on Coarse Materials. Herbaceous cover
was very low (less than 5 percent) and about the same in all three test plots. Grass cover was
much higher, however, within the planting basins of the container shrub plants due to the
fertilizer and mulch that were applied to the shrubs at installation.

•

Untreated Substrate Materials are Vulnerable to Invasive Species. Cover of summer mustard
(Hirschfeldia incana) and stinkwort (Dittrichia graveolens) was high in all three plots. Yellow starthistle (Centaurea solstitialis) and several other invasives were also present.

Mechanical treatments such as hydro-seeding and hydro-mulching were not tested in 2009 because
the test plots were meant to be applicable to bench reclamation where such measures are not
practical.

3.6

2017 TEST PLOTS

Beginning in 2017, as a component of quarry reclamation, disturbed slopes that have reached their
final configuration and will not be further disturbed will serve as test plots for the respective

A-13

REVEGETATION PLAN
MAY 2017

CLAYTON QUARRY
CONTRA COSTA COUNTY, CALIFORNIA

revegetation seed mixes. Planting procedures, species and success criteria will be updated, if
necessary, in consultation with the Lead Agency following monitoring of the test plot.
Chaparral Plots. Cemex will establish two quarter-acre test plots on the Quarry East Rim by grading
away accumulated vegetation and exposing a fresh substrate. One plot will be left untreated as a
control if it is otherwise stabilized, while the other plot will be treated as specified above for
chaparral revegetation (i.e., hydro-application of chaparral seed mix, mulch, and fertilizer).
Test plot monitored will consist of a 100 percent catalog of plant cover in the test plots as measured
by areal canopy coverage and a 100 percent count of shrub individuals with basal diameter over
one-half inch. The species tabulation and test plot status report would be provided to Cemex each
September.
Depending on initial results, and in consultation with the monitoring biologist, Cemex may choose to
test additional revegetation measures and modifications by adding additional test plots.
Grassland Methodology Trial (Mitchell Canyon Road Slide Revegetation). In 2016 Cemex prepared a
slope stabilization plan for the slope just downhill from the north overburden fill area and just uphill
from Mitchell Canyon Road. The stabilization plan largely involves excavation of previously
mobilized slide materials and installation of a shear key (in the form of a gravity buttress) along the
lower fringe of the slump.
LSA was asked to prepare a revegetation strategy for the stabilized slope and did so by simply
applying the Overburden Fill Area/Grassland methodology described above. This work will thus
serve as a useful test of that methodology since the work may be completed as early as 2018 and is
taking place on the same slope and in the same grassland cover as the remainder of the overburden
fill areas. Cemex will assess the success of the slope stabilization revegetation effort using the
quantitative monitoring methodology discussed in Section 3.4.
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4.0 MAINTENANCE
Cemex will maintain revegetated areas as necessary for them to develop and maintain the aesthetic
and habitat values of a native plant community. Specific maintenance provisions are described
below.

4.1

EROSION AND ROCKFALL

Cemex will address any substantial erosion or landslide problems that develop after final grading is
complete and revegetation treatment has been applied. Substantial problems are generally those
that would involve eventual movement of cubic yards of material, and/or substantially alter the
ground contour if not addressed.
Substantial erosion problems would specifically include any smaller rill or gully that could potentially
develop into a larger problem. Erosion maintenance will continue within each reclamation unit until
that unit has met revegetation performance standards.

4.2

WEED CONTROL

During the revegetation establishment period, noxious weeds will be managed: (1) when they
threaten the success of the proposed revegetation; (2) to prevent spreading to nearby areas; and (3)
to eliminate fire hazard. Noxious weeds will be removed using a combination of herbicides,
mechanical controls, and hand weeding. In some cases, complete eradication may not be feasible
unless the weed-infested patches are small. Noxious weeds include all species classified as highly
invasive by the California Exotic Pest Plant Council (CalEPPC).

4.3

BROWSING/PLANT PROTECTION MEASURES

Foothill pines are not browsed by deer or other animals, and most chaparral dominants are also
unpalatable. No browsing controls (such as fencing or caging) are necessary or recommended.
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1

1 Gallon or
Citrus Pot
Size Plant

Watering Basin:
3' Diameter
Crown of Plant
1" Higher than
Surrounding Area
Finish
Grade

Staple

4' X 4'
Weed Control Fabric

Planting Hole: 1.5 Times
the Size of Rootball
Slow Release Fertilizer
Mixed in Backfill

Planting Notes:
1. Planting holes to be dug one and
a half times larger than rootball.
2. Provide four inch downslope berm
to retain water on slopes.

FIGURE 2

Cemex Clayton Quarry
Contra Costa County, California

Typical Tree Planting Detail
P:\CMX1501\g\Figure 2_Typical Tree Planting Detail.cdr (11/6/2015)

