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25 Jan 99
Mr. Jurg Heuberger
Flanning Dhrector
Imperial County Planning Dept.
039 Main St.

El Centro, CA 92243-2856
Dear Mr. Heuberger:

We received your letter of December 14, 1998 requesting participation as a responsible/
cooperating agency in preparation of the EIS/EIR for the Mesquite Mine Expansion by Newmant
Gold Company.

Mr. Ron Pearce from the Range Department at the Marine Corps Air Station will be the point of
contact for this project. He may be reached at (520) 341-3401. A copy of this project has been
gent to him for review.

Thank you for giving this Command the opportunity to comment. If you have any questions,
please feel free 1o contact me at (520)34 121032272,

oincerely,

T ,

T. A. NMANF I

Commumty Planner
By direction of the
Commending Officer

Copy tor
Mz Ron Pearce, Range Dept
Environmental Dept
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Fish and Wildlife Service V) v 4 :
Ecological Services AT
Carlsbad Fish and Wildlife Office. ;2
2730 Loker Avenue, West : 8 o .':'.- :f

Carlshad, CA SZ00E

FEB 041999

Mir. Jurg Heuberger

AICP, Planning Director
Planning/Building Department
939 Main Street

El Centro, California 92243

Re:  Matice of Preparation of a Draft Environmental Impagst Report/Statement for the Mesquite
Mine Expansion by Newmont Gold Company, City of Brawley, Imperial County,
California (1-6-99-1-24)

Dear Mr. Heuberger:

The U.S. Fish and Wildlife Service (Service) has reviewed the referenced Notice of Preparation
(NOP), received December 16, 1998, conceming the proposed expansion of the existing
Mesquite Mine. Currently, the 5,200 acre operation, located in Imperial County, California,
maintsins sufficient ore reserves to continue excavation until the year 2000 (East of Acolita,
Minemile Wash, and Clyde USGS 7.5' Quadrangles, T135, RI9E, Sections 2-11, 15-21, 28, and
33, and T145, R19E, Scctions 4, 28, and 33). With the planned development, however, the
mine's lifetime could be extended until approximately 2006. Overall, the proposed action would
involve enlarging the existing Big Chief and Rainbow pits, creating new overburden/interburden
storage arces, and building additional heap leach/ancillary facilities. Associated surface
disturbance to the surrounding Sonoran creosote bush scrub and desert dry wash woodland [or
microphyllous woodland) areas, has been estimated at no greater than 472 acres.

The primary concemn and mandate of the Service is the protection of public fish/wildlife
resources and the species’ associated habitats. Our mandates further require that we provide
commehts on any public notice issued for a Federal permit or license affecting the nation’s
waters (e.g., Clean Water Act, Section 404 and Rivers and Harbors Act of 1899, Section 10).
The Service is also responsible for administering the Endanpgered Species Act of 1973, a5
amended (Act). Section 7 of the Act requires Federal agencies to consult with the Service should
it be determined that a proposed action is likely to adversely affect listed species or critical
habitat. Section 9 of the Act prohibits the "take" (i.z., harass, harm, pursue, hunt, shoot, wound,
kill, trap, capture or collect, or attempt to engape in any such conduct) of federally listed wildlife
species. Harm (ie., "take”) is further defined to include significant habitat modification or
degradation that acrually kills or injures a listed species by sigmificantly impainng essential

- behavior patterns, including breeding, feeding, or sheltering. Incidental take can only be
permitted pursuant to the provisions in sections 4, 7, and 10{a) of the Act.
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The Service offers the following information and recommendations to assist in planning for the
conservation of sensitive wildlife species and habitat within the project area and furthering
compliance with pertinent Federal statutes. To facilitate the evaluation of the proposed action for
fish and wildlife conservation, the Service requests that the Draft Environmental Impact
Report/Statement address these topics:

1. /. A discussion of the need/purpose for the project, including each of the proposed
alternatives.

2. 4. A complete description of the planned action, including all practicable allemnatives
that could reduce the overall impacts to locally sensitive wildlife, plants, and
habitats (e.g., minimizing temporal/permanent loss of system function/structure
through pit backfilling). AdditionallyZarovide an outline of the mine's
corsultation history with an accurate summary of previously approved activities
(e.g., actual extent of exploratory drilling [385 holes]).

5*"

4 A thorough narrative (accompanied with maps/tables and estimated acreages) on
the different vegetation types (&.g., Sonoran creosote bush scrub, desert dry wash
woodland [microphyllous woodland]) that could be potentially affected by the
Mesquite Mine Expansion.

4. B, A description of the biological resources associated with each habitat type.
Discussions should include both qualitative and quantitative assessments of
resources on the project site.

5. (#. Aninventory of the federally listed/proposedicandidate species, state
listed/candidate species, and locally sensitive species, including narrow endemics,
pccurring within and adjacent 1o the mins area7Detailed discussions of the
wildlife/plants, accompanied with information on local status/distribution, should
be contained in the report.

6. & Anassessment of the direct, indirect, and cumulative project impacts to
wildlife/plant species and their associated habitat. All facets of the planned action
{e.g., pit expansion, storage area creation, facilities construction, water diversion)
should be included in the analysis. Furthermore? provide a table itemizing afl
surface disturbance (i.¢., acreages) associated with the mine expansion that has
either received permit approval (with accompanying compensation) or will require
future mitigation.

7. (6 Specific measures to fully offset mine-related impacts, including proposals o
compensate for the cumulative effects of direct and indirect habitat loss,
degradation, or modification. Adverse project effects can be mitigated through
preservation or habitat restoration/revepetation. A restoration/revegetation
program should direct efforts toward the reestablishment of a self-sustaiing (ie.,
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pre-project) ecosystem. Former habitat structure/function can be promoted
through the use of =oil preparation techniques (e.g., recontouring, pitting),
appropriate planting strategies (e.g., local native seed source use, outplantings,
broadcasting, plant salvaging, fertilizer exclusion, minimizing/avoiding exotic
seed collection, invasive plant removal, timing) and subsequent monitoring efforts
(e.g., established/suitable success criteria, contingency plans). Overall, the
preparation, inspection, and evaluation of components within the ;
revegetation/restoration program should be conducted by a qualified plant
biologist/ecalogist with specific work experience in recovery of the affected
systemn.

g. |'III||II An analysiz of project activities on the hydrology of all ephemeral desert washes
(e.g., microphyllous woodland) within the action’s sphere of influence,

8. /2 Identification of methods to prevent soil erosion and siltation of habitats off-site
or downstream of the project site; including erosion control techniques employed

during/after construction, along with quantitative monitoring of direct and indirsct
effects.

10. /3 An Army Corps of Engincers' evaluation for Waters of the United States wathun
the project area. Potential dredging/filling of junsdictional waters may require
issuance of a 404 permit prior to the onsct of proposed surface disturbing
activities,

11. {4 Identification of methods to prevent the discharge and disposal of toxic/caustic
substances (including oil and gasoline) on the proposed site,

12. 5.4 thorough assessment of potential noise and light impacts on wildlife aned
{l» measures to mitigate any adverse effects resulting from increased levels of noise
and light.

The Service appreciates the opportunity to comment on the proposed Mesquite Mine Expansion.

Any questions or concerns pertaining to this correspondence can be directed to Debbie MacAller
of my staff at (760) 431-9440.

Sincercly,

Assistant Field Supervisor

cc: 1.8, Bureau of Land Management, El Centro, CA (Atm: Kevin Marty)
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Richard Cabanilla cpg 08 199
Imperial County Planning/Building Depariment courT!
939 Main Street u-tﬁ’;‘ﬁ"‘élﬁmmmc

El Centro, GA 92243 PiLf

Dear Mr, Cabanilla;

Motice of Preparation and Reclamation Plan for the Mesquite Mine Expansion
Draft Envirnonmental impact Report (EIR) SCH #98121054

The Department of Conservation's Cffice of Mine Reclarmation (OMR) has
reviewed the Notice of Preparation, Plan of Operations, and Reclamation Plan for the
Mesquite Mine Expansion Draft Environmental iImpact Report (EIR) SCH #58121054.
The project is an exploration pregram on lands adjacent fo the Mesquite Mine, lacated
approximately 40 miles northeast of Brawley off State Highway T8. A site visil was
conducted by OMR staff on Decamber 9, 1857, The following comments prepared by
Karen Wiese and Catherine Gaggini are offered to assist in your review of this project.

The Surface Mining and Reclarmation Act of 1975 (SMARA) (Public Resources
Code Section 2710 et seq.) and the State Mining and Geology Board regulations for
surface mining and reciamation practice {California Code of Regulations (CCR) Title 14,
Chagter 8, Article 1, Section 3500 et seq., Article 9 Section 3700 et seq.){copies
enclosed) require that specific items be addressed or included in reclamation plans.
The following items were not adequately addressed in the document submitted, we
recommend that the reclamation plan be supplemented to fully address these items.

End Land Use
{Refer to SMARA Section 2772(g).(h). CCR Sections 3704(z), 3706(a), 3707 {a).(c), 3708

1. 1. SMARA Section 2772(c)(7) requires that the reclamation plan include a
description of the proposed use or potential uses of the mined lands after
reclamation. As discussed during the site visit, an end use, such as open space
must be designated.
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The reclamation plan should provide a discussion on what usable condition the
open pits will serve upon termination of mining. If the pits are not backfilled, the
reclamation plan should explain how the open pits will be reclaimed and readily
adaptable for an alternate land use. Reclamation is defined in SMARA Section
2733 as the combined process of land treatment that minimizes water
degradation, air pollution, damage to aquatic life or wildlife habitat, flooding,
erosion, and other adverse effects from surface mining operations, including
adverse effects incidental to underground mines, so that mined lands are
reclaimed to a usable condition which is readily adaptable for alternate
land uses and create no danger to public health or safety.

SMARA Section 2772(c)(8) requires a description of the manner in which
reclamation, adequate for the proposed use or potential uses will be
accomplished. The reclamation plan does not provide sufficient information
regarding the reclamation of each of the various vegetation types. For example,
little information is provided regarding the wash habitat reclamation or proposed
drainage ditch diversion. We recognize that it may be necessary to amend the
revegetation mix or treatments after analysis of test plot data. Nevertheless, the
revegetation plan should describe the range of treatments and species to ba
utilized for reclamation with the understanding that the treatments and species
may change basad on test plof results,

Environmental Setting and
Protection of Fish and Wildlife Habitat

(Refer lo COR Seciions 3502(0)(1), 3803(c), 3703 (a),(k),(c), 3T04({g), 3T05(a),
3706{a).{f).(g). 3710{a),(b).{c).{d}, 3713(k)

. CCR Section 3502 {b)(1) requires that the reclamation plan include a description

of the environmental sefting of the mine site. As discussed during the site visil, a
survey of the biolic resources on the proposed site are necessary for the
following three reasons: 1) to document baseling conditions, 2) to aid in
development and evaluation of an appropriate revegetation plan, and 3) to
evaluate purported mining and reclamation impacts on sensitive species and
wildlife habitat.

Prior to site disturbance, a quantitative description of the biotic setting of the site
will be necessary to adequately establish baseline conditions of the site. This
quantitative evaluation should include percent cover or density, and diversity
measurements for each of the vegetation types that will be re-created on the
reclaimed landform. Such dquantitative data can also be used to guide the design
of an appropriate revegetation plan.

Also prior to any site disturbance, the lack of impacts to sensitive, rare,
threatened, and endangered plants and animals should be verified, The
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revegetation of the site should be designed to minimize impacts to those
species. Without the knowledge of which specias occur on the sile, the
revegetation design cannot target those species.

CCR Section 3703(a) requires that all sensitive species be con served or
mitigated. The Califormnia Department of Fish (DFG) and Game MNatural Diversity
Data Base lists the following species as being detected in the proposed project
vicinity. If surveys detact any of these species in the project area, then formal
consultation and appropriate mitigation should be developed with the agency
having jurisdiction over the species; the US Fish and Wildlife Service and/for tha
DFG.

La Canta's Thrasher
Toxostoma lecontei CDFG : Species of Special Cancern

Nelson's Bighorn Sheep
Owis canadensis nelsom

Flat-Tatled Horned Lizard

Phrynosoma mecalli CDFG: Species of Special Concern
Munz's Cholla Federal: Species of Concern
Opuntia munzii CNPS: 1B

Fairyduster

Calliandra enophyfla CNPS: 2

If needed. we recommend that a copy of the Streambed Alteration Agreament be
appended to the reclamation plan [CCR 3710(d)].

Geotechnical Requirements
(Rafer to CCR Sections I502(EH(3).(6}). 3704 (a).{b.(d).()

The reclamation plan should be supplementzd with a site-specific slope stability
analyses that evaluates the long-term stablility of the proposad final pit slopes
and waste rock disposal sites. The final mine slopes are only specified for the
aact wall of the East Rainbow Open Pit. The slope angle speciiied has an inter-
ramp slope angle of 43 degrees {approximately 1:1 horizontal to vertical} with a
pit depth of 570 feet. The existing mine slopes have exceeded the critical
gradient for the material currently being mined. Several failures, some massive,
have occurred in the walls of the existing pits at the mine site. The failures have
sccurred in similar slopes described for the East Rainbow Open Pit The
reclamation does not provide final slope angles for the Big Chief Open

Pit Mine — South Extension, Morth Extension, and Southeast Extension.
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If the pits are to ramain open, a slope stability analysis must be performed to
demonsirate long term stability of the proposed final pit slopes, as required by
CCR Section 3502(b)(3). Final cut slopes are required to have a minimum factor
of safety approved for the end use and conform with surrounding topography
(CCR Section 3704{f).)

The reclamation plan should be augmented to specify final slope angles of 2:1
(horizontal to vertical) or shallower for the Overburden/Interburden Storage
Areas. If the fill slopes are not regraded to 2:1, the reclamation plan must
provide a site-specific stability analysis of the proposed angle-cf-repose fill
slopes that substantiates their long-term stability. In addition, the reclamation
plan is required to provide site-specific data that demonstrates the angle-of-
reposa slopes can be revegetated. For example, vegetation test plots could be
installed on existing angle of repose slopes this spring. Topsecil should be
applied 1o the slopes, and seeded. A time schedule should be provided for
installation and monitoring of test plot areas beginning at the earliest feasible
tiime. If, after a specified amount of time, test plots show that revegetation can
not adequately occur on the angle-of-repese fill slopes, changes should be made
to the slope design to ensure revegetation success of the fill slopes. Section
3704 (d) requires that the final reclamation fill slopes not excead 2;1, except
when allowed by site-specific engineering analysis, and can be revegetated,
Engineering reports for the proposed slopes should be submitted to OMR for
review and comment prior to appraval of the reclamation plan.

Hydrology and Water Quali
(Fefer to SMARS Sections 2F72NNCTLINICZ), 2773a), COR Sections 3503(a)(3).40K1),
(dy. ITOGEE) () (ehilig), 3710 ).l 3T11{e), 3712}

The reclamation plan should be supplemented with site-specific sediment and
erosion control criteria for monitoring compliance with the reclamation plan as
required by SMARA Section 2773(a), and CCR Sections 3503 and 3706, The
reclamation plan states that diversion channels will be constructed (o
engineering specifications to pass the design storm events. However, the
reclamation plan is void of design specifications and monitoring criteria for the
proposed diversion channels. Therefore, it is not possible to evaluate the
adequacy of the proposed drainage control. The engineering design and
monitoring criteria should be provided to OMR for review and commaent prior to
approval of the reclamation plan.

Hesoiling and Revegetation
{Refer 1o SMARA Section 2773(a), GCR Sechions 3503(=){1).(f).(g). 3704(c],
3703{ah (b)) {eh. 0. ob ). 0000 (k) lmd, 3707, (), 371N E). )] (=0

CCR Section 3711 establishes mandatory standards for topscil salvage,
maintenance, and redistribution. The seeds, micrabizl organisms, and organic
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maiter found in the upper six inches of growth media consfitute a significant

resource when used in reclamation. Successful revegetation of the site may not
be possible without this resource. We recommend that the upper six inches of
growth media be stockpiled and reapplied during reclamation. Phasing the
operation would cbviate the need for long-term soil storage. As discussed dunng
the site visit, the reclamation plan does not discuss this requirement. We
recommend that the reclamation plan be amended to address the five
subsections set forth in this section [CCR 3711(a) - (g)].

1 1.1’5CCH Section 3705(g) requires that the revegetation efforts use native plant
species. The raclamation plan states that "seeding will be of
adaptad native or naturalized plant species. " Table B-3 of the reclamation plan
contains saveral species that are deleterious to the establishment of native
plants. The following species are not native to the site and should not be

seeded:

Bromus madrifensis Red brome

Shismus barbafus Mediterranean grass
Hrassica tourmeafarti Mustard

|& In addition, the chart states that seeding rates are included. The seeding rates
of these species have been omitted from Table B-3. These rates should be
included for OMR review. The reclamation plan states that the "seed rate is
sown by volume rather than by weight.” Seed is sold and sown by weight, not
volume. We suggest that the seed installation rate be expressed as pounds per
acre.

'ij The reclamation plan states that seeds from local plants will be collected from
surface soils and plants. The OMR commends the collection of local seeds, but
surface seed collection can be problematic, Seeds collected from the surface of
the soil are likely to contain debris or invasive species, therefore, exact seeding
rates cannot be ascertained, In addition, seeds that have been collected from
the seil surface may contain insects that will eat the seeds if placed plastic bags.

Proper seed storage is imperative for seed longevity. Please refer to the
enclosed article on seed collecting.

12.|V¥ To mitigate potential visual impacts and blend the waste piles with the
surrounding terrzin, vamished rock hand-sized or larger could be removed from
the soil surface and stockpiled. During reclamation, these rocks can be replaced
on the waste piles with the vamished side visible. Replacement of rock will also
create microsites favorable to natural revegetation.

13.ﬁ .CCR Section 3705(b) requires test plots to be conducted simultaneously with
mining to determine the most appropriate planting procedures. The information
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gained from previously developed test plots should be contained in the e

reclamation plan. The reclamation plan discusses several revegetation
technigues that may be employed. We recommend that specific test trials be
designed to determine the most effeclive method(s) of site revegetation, based
an microsite conditions. For example, the microsite conditions at the North
Extension are different than those at the East Rainbow Extension. E_.t a
minimum, the tests should examine the effectiveness of seeding vs. container
plantings, the effects of different types of mulches, the effects of fertilizer, if used,
and the effects of imigation. The most effective method(s) could then be
incorporatad into the reclamation plan, thereby, minimizing the possibility of poor
revegetation, Test plots should be located in upland, angle of repose slopes, and
wash habitats, We also recommend that revegetation treatments be delinzated
on a plan map.Any techniques that have not been tested, such as

planting young ironwood and palo verde trees or seedlings should be tested prior
to implementation.

14. [% CCR Section 3705(j) states that if irrigation is used, it must be demonstrated that
the vegetation has been self-sustaining without irrigation for a minimum of two
years prior to release of the financial assurances. Success criteria must ba
developed for any containerized plants such as the ironwood or palo verde that
will be irrigated to ensure that these species survive at least two years after
irrigation has ceased.

L7 léT SMARA Section 2773(a) requires that a monitoring plan be developed that
addresses topography, revegetation, and sediment and erosion contral,”
Quantitative performance standards must be specified in the reclamation plan
(see following comment). The monitaring plan should discuss frequency and
duration of monitoring. For revegetation elements, menitoring should be
conducted until performance standards are attained. The reclamation plan
states that monitoring will continue for 5 years. Reclamation success in arid
lands often exceeds the 5 year monitering pericd. Monitoring should be
conductad annually until performance standards are attained, with reports
submitted to the lead agency and DOC.

16.747CCR Section 3705(m) requires that the reclamation plan include performance
standards (success criteria) for each vegetation type that will be re-created that
can ba quantified by cover, density, species-richness, and a sample size that
pravides a minimum 80% confidence level. As discussed in the site visit, the
success criteria provided in the reclamation plan do not adegquately maet this
requirement. We recommend that these criteria be redefined according to
baseline data and submitted to OMR for revisw.
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{Refer 1o SMARA Seclions 2T74(b), 2778, 2777, PRC Section 21151.7)

When the revised reclamation plan has been completed, please forward the
document to OMR at B01 K Street, M.S5. 09-06, Sacramento, CA 95814-3529. As we
discussed during the site visit, all technical studies relevant to reclamation of the mine
site should be referenced in and appended to the reclamation plan submitted to OMR
for review and comment.

If you have any gquestions on these comments of require any assistance with
other mine reclamation issues, please contact me at (916) 323-8565.

James Pompy, Manager
Reclamation Unit

Enclosures
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Winan working with sensitive spa-
oes. geographacally unique species, or
disiunct pepudatians for revegetation.
only very local plant populations should
be collected. Gemeral cuidalines includa
callecting the seed wilhin ihe same
watzrshed a3 the peaject sita. within
500 Feet (150 m) elevaticn af the site,
and on the same aspect exwd ol npe

Thera are resirictiont for ool
leerirng plant maserials. including
seeds. on public land. Permits
can be obainad at no oot
from the staie o federal
agency that has juris-
dieticn over the aren
The California Endan-
gered Species
and Mative Flant
Profecion acls.
edminiscgred by
the Califormia
Deparomant
ol Fish and
Gama
require a peTmil
i3 collect sead of
any state-isted species
Tha L5, Fish and Wildlile
Service can be contacted for
federally isted plants,

"Tems i boddrace Iyis g Jeknwo an page 3%
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Timing

The tlming of seed collection is criti-
cal, Seed has to be collected wWhen npe
and bafore it falls from the plam, rots.
or is gatan. Seeds of native plants doa'
isually al ripen at once. Therefore. tha
collector has to visit the plants. take

samples. decide when the greatest quan-

titw of seed is marure. and then colleer.
This precess usually takes mare than
aese Wisit b the collection site, In addi-
tion, the seed quality may vary benwean
stands and betwasn years. Therelove,

seed may need to be collected over morz

than 1 ywear. Care should be taken b3
clatain & divarse collection by gathering
sead fram more than one stand within
the collection region. picking seed from
multiphe Individuals within & stand, and
ned stripping a plant. At minimem, seed
ceflections should be labeled with the
species. geographic location including
elevation. and date of collectian. The
collection guidelines on page 36 will
help minimize inbreeding and diversify
the resuiig seed log

Seed
ripening
Al Eaka
coveral woahs
{ialirenr and
Kraebel 1939,
The characieristics
of a ripe or matwe
saad vary wilh $oeces.
50 look for indicalions
in 1he fruitng stricre
thar holds the seeds, Cap-
sules, berres. and pods will
expand amnd m darker a3

seecds approach manering. Lisundy

seeds that are ripe will easily f2l

JULTALOUST 1584

off the plant. One way to determing i

a seed is ripe 3 to slice it in half length-
wisg with & razar blade ard loak throug:.
a hand lens loe an elongated embnea
{Photos 2a. b, o). The ermbeye should

ba firm and rudlke, afd not boo Mo

Langeunty

Longavity is the kength of ime seeds
will remain wiable, which depends an
ihe species. Dome plants, such =5 mers-
bers al the pea ialnily {Fabacezel can
five far 30 yeors. Seed longevity studies
conductad at Michigan State Liniversiy
recorted szads properly stored can
rermain viable for at least 160 vears
{Faven and others, 1981). Calllomia’s
native plant seeds remain viable for
hours o vears. Riparian plants. such as
willow, conomacod, and other mermder:
of the willow famiky (Salicaceae), pro-
duce saads that e only a few howrs,
They die in the wild unless they are dés-
pﬂsqd 1 & moist substrate Bhke 2 stream
bank. Seeds of ceanathus [wild Hacs]
can remain wabla for 9 e 24 vears.
depanding on the specizs {uick and
Cluick. 19611 Seeds of desen plancs
can remain viable for extended periods.
until sufficient rain has fallen 1o kzach
inhibétory chemicals ram the seed coa,
The amaount of water needed 1o removz
the inhibitory seed coat 18 direcdy rala-
ted b the amount of water ihe deser:

plant needs 10 becoms established.

Growars should determine the longsy
ity &l their seeds and plan to use them
wiulle they ara wiable.

Penadscily

Some plaris do nol produce & large
seed crop exch wwar. Instead. they
may produce more seed one vear then
anothes, or not produce any seed ar
al. Fir. junipar, ping, cedar, and oak
are exampbas of roes that produca
|srge crops of sead at @ o Gyekr inias
vzlt (L5, Department of Agriculiurs,
1977} This periodicitr may make it
neeessiry lor the seed coflacior 1o wait
gnather vear or more until mard seec
i9 praduced.

COLLECTION METHODS

Thee mast llexible method of harest-
iy Fruil of seeds is by hand [(Phote 35
Simple hand took mich as shears anc
ratos, a8 well as wirg hoohs ta pudl tha
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lizmtes closer amd cutcers mounded an
poles, can greatly increace the amaount
o seed collectad.

dMechanical devices can be emploged
when larger quaniithes of seed are
regusred. A vacuum harvester is afien
usad o collect from plancs thar preduce
large armounts of seed, such as rabbi-
bush {Chrysorkamnus nouseousus).
The vacurum is mounted on either a
barkpack or vehicle, and seeds are
watvumed From the qrourd or .'.||.1 nt
Tractar-drawn sedd strippers aoed com-
hings can be wsed wilh mixch shrub soe-
tied &% winteriat (Krascheminnikonic
fanalal and lourwing salibush {Airpiex
coneacens). Where large stands of grass
occur. culms |grass siems] can be pulled
through the mechanical fingers al a
sinpping davice owead behind a mueel
Young and Young. 1986}, Mechanical
iree shakers. hirst developed by the agr:
cugtural industey ta harvest nuts irom
orchards. are often used to shake cepds
from irees such as gaks [Quercus spu).

Burlaps bags., guamy sechs, and met
biags thar allew maimum air llow ane
amlirtism far transporting seed until it
can ke cleaned Plastc bags are not
recommendaa becausz they hold mois
fure and encourage the growth ot mold.

(arasses

The zeeds of grasses can be ol
leciad pu stripping. either mechanicaliy
ar by hand. The cwlms are dragged
through the collecior's Bngers ar tha
mechanical lingers on a truck-mounted
or towed stripping device and the szeds
all ingo a container 5 oung ‘and Yoweng
L9E5).

Pholos 2. b, ¢. A hand lans and razar
Blads =an be impoacianl $oals in delermining
wiEn Sesd i nos. The by should
appoar i, Phatds courfesy of fhe Cariar-
w3 Depddman] of Fovesiyy and Fire Profes:
hon [COFFF).

Herpaceous Flants

Many cesds af harbacoous mlanis
can be cofacied by hand, Thess seeds
cin be harsestod direciy IN0G & con-
Lziner or gpron that is carrled or woen
by the pickar. If the sepds readily fall
fram the plant, the branches can be
shaken 1o loosen the seeds 5o they fal
inta the receptacle.

Soeme wildilower seeds are wind
dispersed or borne in capsulas that
when mature, dehisce. or discharge
iheir saeds. Calilomba poppy (Esch
schalzie 3p.) and Lupine (Lupinus sp |
are examples of seeds that are acrively
released fram the plant. While thds is &
wwenrsdarrul arrafeqgis lar the disperdal af
the species, this physiolagic response
presznis a challenge for seed cofles
iors. Colflectors can use a ground tarp
to colbace seeds, put bags arcund the
branches that are clipped closed to trap
the sead. or eallect seeds jusr befora
ihew are discharged

Shrubs

Sead attached to tha plant. such as
that of Iowon (Hateromeles arbuii-
ralial, cen be picked or sripped by
qend, A gum‘! pair of gloes s necessany
souipmant Lasger seeds, fruits, ar pods
can be godlactad by placing a tarp undar
ina trea or shub and shaking the
oranches or beatig down the seeds

Photwa 5, Seed pads of ihe western redoud, Cared oeodentaks, are npe wnen red and
easity sgparased lrom the plamt. Shoo by Aan Daws.
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with a stick. California lilac [Ceanothus
sp.| seads are discharged at maturity
and if not picked just before. can be
lost to predation by birds, rodents. and
imsects that rele on seeds as a food
source, The seecs of the desart shnid
ocolillo (Fouguieria splendens] are also

COLLEGTION GLIDELINES

& panelically diverse caechan al
Incally adapted plant makesial wil
incraasa he Tkelhasd ol succass

Thig prircple is bahindg the seed mnes
deweloged by 1he lonest nursany grales:
sian led thip calleclion of seod of com-
marcial tree spaceag, Decades af
ragzarch an a very limiled aumber of
SPECies warg necessan b develios
these sead Fanat. This ivpe ol daia
daes nol st lor the remaning hou-
sands af Calilarma naive planis. There-
lore. SomA assumpbions Mmust be made
e |0 COBeChon o nesudl in a diverse,
yel localy adapied, source of plart
mananal, The foliowing collscton gude-
lines ae condensed and medibed fram
Guinan {1992}, and can be used lar
mosl species Hewaver, thasa guide-
lines ara ral approgiate o nbacvly
endemic species or rare and endan:
Qered species.

1) Collact at sites closely relalid ecakag-
icaky s plannng skes. Coflaclion need
noj be restticied (o project boundaries.
bul shausd be resirigied by ecologeal
Boundanes (watershid, egeanga,
aspect raintgl aic ). Soma indicalion

af the gerelic boundary ol 2 SpECES Can
b gained from ihe polinaton sirategy
of the plant, The genes ol a wnd ool
naled species will e move broadly
digtribuled than those of irgas palfingl-
e speeies

7] Callect propagubes fram 50 ka 100
individuak apased 125 tasl {100 mj
apan, rathar than Fom & Pew chade rela-
fives, 1o limil inbreading on the rehabili-
taton s#e and dietgily the gena pood,
wind polinaied species such as pire
can be collacied within & bsmilg [1.6-
Rim) radus.

b Awcad groming danar plants in prosim-
ity o dosaly related exotic specias
[where gemaic cont@mnaton may hawe
ooourred)

4 Dpcwment and labat the genedic ongin
ol ;e maienal unhl il s inslafied on e
rehahiEtansn sie.

5) Caliect mio nel, doth, o bwitap bags,
nod plagie, b A massuns buddug and
p{uliafahun ol detrrmenial king.

L] CALIRCAR GEJLCGY

relepsed quickky. The seeds of shmabs
that rnpen quickly can be collected by
placing the seed head in & section
of nylon stecking, cheasadoth, ec
netting (Lippitt and others, 1994].

Cactus

Seeds of spiny shrubs such a5 cactus
can he collected by using the ridged lip
of a lightuweight 5- to 20-gallon {19- to
75:I) barrel o strip fruits. Salad tongs
can augmens this effert [Lippit and
others, 1994),

Trees

Harwesting the seeds of trees can
presant & phisical challenge since
mary of the seeds are out of arm's
reach, but many methods have been
devised (o accomplsh the task. Hook-
ing desices on light sectional poles can
ba extended as much &3 50 feet (13 m)
saave ground [U.S. Department of
Agricullure; 1977). Ladders and scar
folds mounsed on wehicles can be wsed
in an anga wheare repeated coflections
will b made and it is economical o
establish thess termnporan strecharas,
Cliesbing into the tree is oftan the anly
ragthed togathar seed, but same can
b callecred at ground leval from

California Tree Seed
Zone Map

. Prysipgraphicand chifalt
reqion bdundanes

Physegraghes and cimaTo
quhiagen boundases

g Tonp Bonndanies .
Oy Boufdanios i

1T .

L siad, W

e mam = A

e -"'_P'f
1 R .

.I,I_-.'..r'"-.._-j

Though seed zanes wers devaloped lor laresiry erops. ey can be adapled 1o all 3820 oo
lecting. fores rafer i argas af egional similanty socokections should be mage winin k2

same s Zong 35 e praject, Modived bom Caifornia Dnvision of Foresin mag. 1570
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Bhga 4. Casdbaard box lids can hald
seads duning (e dring precess. Ahaik
By Karan Mfase

drocping Branchas or lelled fraes
Somalimed. seed rom lewer branchas
dogs not enderge pollination from wind
o ingems. [hesa seeds do nog fuly
devdaop and are sol aolimal to colgcl,
Chpgning & cone or seed pod will reveal
whathes seads have lormed.

SEED PROCESSIMG
Drying

Orying seed reduses the chance of
fungal infestanon and aids in deaning
Seed can be dosed in open ey in A
graenhcuse, on & olfice desk. in an
aiqee with & piket ighton. i the sun on
A sorp (wilh prowvisions 1O prodect irewm
wind and precipimtionl. orin a dehy-
drator ar drier |[Phots d). Hawewer, po
ol species sends can be successiully
driad and stored. Acormd and 1he llesiny
saads of halluleal charry [Frunus ilice
Tafie] cannol be dried withaul damage
and must be collected fresh aveny year
it can ba drind takes & das ro
week, deperding on the bumidicy
nc ey, Prolessional collectors dre

Fa

he seed o approssratey 7 16 14 per-
cent seed moissung conens. Viabilicg
velll decariorade tronxgh Eme, ul with
proper storage this aifect can be

i sed

“ALIFCRMIA GECLCGY

Phaw 5. Seads can be silted theough a
LErasn ¥ faFiovE urrwanned makesial,
Phoio cawmesy af GOFFF.

Phoag 6, Lising claan seed [on tha right)
il mpreaye sseding ACcueacy and racoon
slarnge valemn. Fiode eounesy of COFFP.

:Iﬂ.ur'm'lg

Claning seed. alen ralerred 1o as
threshang. reduces sorage walume and
maisiure, Incressas accuracy regamding
the amouwnt of seed to be placed an the
site, ciminishes e possailisy of cone
rarnEaesr with weed species. and mini
mizes the chances of fungal or Insect

rkEslalien :El-:ﬂ”il'hﬂ Ervlass rermosing
ihe saed [rom tha stems and chaff. and
seeds ol anather species. Depending an
b o] S N ihe desirable and procuct
may e pure seed, or seed ancacad in
the capsule or promecise shell

Threshing methods such as hand
isEving el l!'rl.."l.'gh a sereen. can be

done in the field. This process consists
of screening the sewds or Bruit through
a screen with large enough holes o
alloay e seads g druits to drop shreugh
but mot the chalil Photas 5 and 6],
Seeds can also be cleancd simply by
usirg & slang hoard. Lising a gloved
hard, ihe seeds are rubbed agairst the
slient boand o sereen and gravity sepa-
rates heavier materasl (sead. sardd. and
racks) fram 1he lighser chalf. Other
saeds can be separabed trom the chall tni;
rubbing tham against fine sand paper
Seeds that have a fleshy covering, such
gs thasa of celfesberry (Rharmaus
californica) and tayan (Hetersmeles
arputifplial, can be remenved iram the
pulp b hand or put through a meat
grinder (Fhoa 7. The meal grinder wil
iree mast of tha fesh from the seed. and
the remairing pulp must be separated
[roe the sead by washeng, dmang, and
using & air feparalar 1o renove the
driad skan.

The seeds of most conder congs
ricuive deying fo open them. Onee
dried, the cane can be ol or whacked
with @ hammer. and sesds can ba
shaken out and separated rom the cone
wales and debrs

JULYAUGLIET

Pnoie 7. A maat gnnder, litted wilh e
SEfras] SEs plaie, Can femoyen mos!al e
aulp lram g seads. Shoto courlesy &

COFEE
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Sead Separalars

Harvasted seed alten canitaing the
sands af ather plants ard empry or non-
viable seed, To improve the purnity, the
seads arg put through an alr separabor
which blows air to separate materiats by
weight (Photo 8. A hair drger, en s low
siting can also be used to blow light-
waight material from tha seeds,

Fhoio 8. When barge goaniities ol sead
nesd 1o b asparaied. an ar separalar
shauld be wsad, Phoro by Karen Wiese

Digeasa and Insect Contral - o=

Claanad siored seed can be riinad
il ingects and lungt attack Most insects
and lunai ean be contralled by keeping
the seed in dry, near-freesing or sub--
[reering storage. With some plant spe:
cles, (Bwse cold lermpeéraiures il il

ihe sead. An ellective insecticidal teat:

mant ks emersion in a saluson of ane
part Melathion in five parts water. This

is followed by drying the seeds and dust-

ing them with 5 pereent Savin {Lippitt

and others. 1904). Sawr will resmain

i proximity o the teed during sowing

and may inhibit baneficial mycorrhizal
fungi

Fungicides can be taxie 1o same
sepds and may e maided u'ﬁl':rE'rg..' I'.'lg,.'
y;rﬁa-ce-sr-zl:ifiriﬁg the seadds vath a
Uidsocond ha! warer saal, followed

i CALEC R GEQLOGY

by drying and storage. Substituling

hot vegetable ol is also effective. The
s2ads 4o not easiky absorb the oil so the
emmbren is not as likely o be allected
[Lippin ard others. 15954]

SEED PAEPARATION SERVICE

Oign, seed colleciors will rely &0
papanis fo chean. dy, and grare
geads, o even plant and bring
them 1o Ihe $aeding slage. Sead
cleaning, Blorage. 1esling, and
growing |5 done far 3 lee by
COFFP, LA Movan Felorestaticn
Center in Davis, Califarnia. Launa
Liagill H.:II'IE.'II;ET can be reached
aALg99a) 122-22349.

SEED STORAGE

The o mest important factors
far oprimizing miored seed lorgevity are
lavr temperatere snd modiure conmang.
When stoeage conditions are not ideal
saed should be tested lor viabsling prior
o ussge. The conteiners used 1o store
the seeds should be rodemt and bird
prood. Seed should be checkad regulariy
z2nd those with signs of mold and mil-
dew discarderd

N COLD STORAGE "= b
A "l":\:kpﬂ r:n:mng-&r.gmnrin'uﬁ_a 1
serds of therarche wedra lupine ° | -
{Lupinus archicus] Fadrazen | |
lemuming busTow ihat were carbo
datad to be af least 10,000 years_F
old. With their cold rsquiremenl 5
med. the sepds gesminated within
4l heowrs of planorsg |Rewan and

allsers, 1981,

SEED DDARMAMNTY

Saeds do nol grow at the 3ama
rade theoughoul tha year, Curing
unieyyame condingns, such as
WEIaT Scarcey or low tempera-
i, pianks limit Ihaic grevaih ar
cease o graw, Doemancy is a
physiokpical condifian of arfes-
tad growsh, After periods of dar-
mancy, growin resumes when
iil"l'lilil'l-ig faciors such as bempera-
jurd, watar, ar light becama
availahle again. The defay in
cefmination unlil conditions ae
righl apfimizes the survival of the
species. |l 32eds wera 13 germi-
AX1E wivan ey fpeEn guring
sumemas, e poung plants would
Sawe difliculty wilh tha hottest
par of 1he year.

The gaags al some dagart Spn-
cies germinate only when Sufli-
cienl rdifi has lallam o 1aach
iy chamecals, an amaunl
cecily relaied a the seedling's
rigeds. This is whw. in soma
yaars Mollowing Righ rairdall. 1ha
casert puts an a speciaculas
soow el lowers. weih someg planis
Biooming dor tha firsL ime in 15
YEars.

Seed Starage Temperaluse

Orice the seed is dried and cleaned.
it meeds oo be stored in a cood, dry
place. Seed will last tha longest if stored
at 0 cegrees Fahrenheit (-187 Cf at low
humiciog. Small amoents of dry, clean
sepd can be placed in an artight jar and
et in che back of a refrigerator uniid
needed. Mary commercial grenwers
leave a 1-tor2anche [3-to-S-cme) wide
apenng in plasic siorage bags 1o allew
for ges exchange. Larger amounis of
sopd iy requirg commercial-size relrig-
Crabors

: i szad has the correct low-maiiore
cantaal, freezing is best. |8 saed is not
dry anogh. storage below freezing
aubgacrs the embryo oo foa crysal
damage.

It iz often thowght thar once seed
has been collected it can be immedi-
ately planted. sither direct seaded al
the siig ot in the nursser; B oontainers
The seeds of most arnuel plants wall
gesminate with ne diffiouln within

JULYAALIGLST 1556



AECEIVED

several weeks. Howaver, the seeds of
miast perennial plants have & natural
mechanism thal pravents them from
immediatehy gemminaking when mature.
To break dormancy, perennial plant
seads take 3 do 6 weeks and often
langer and Fray cempeire a comblnatbon
of chemical, tesnperature, or Rght
[TEALITarus,

Cretermining the correct seed pre-
treatman to overcoms dormancy can
be a challenge o anyone inlerested in
growing native plants, but Seed Fropo-
gation af Native Californioc Plants
[Emgry. 1988] ks helphl in this regard.
Treatements to hraak I:|.|:|1'I'l1.ﬂI'II:‘!,I inclusde
scarification [scratching the seed com—
such s with sand paper or acid). steatili
catian (placing the seads benween moist
papers al low temnperanures], $oaking
githar in cold or hot water, chilling,
gxposure Lo ebevated emperaiures.
Stpasire b & certain tipe of light
pwhibe wersas red), exposure o a speckfic
duratien of kghl. fucuating empsca-
ture, chemical reatmams. and oy
combination of thase

FIRE INDUCED GERMINATICN

Soma specias al planis have
seeds thad require fane lar germin-
avan. innatre, me seeds o
1hase planis have adapled 16
speout ahier fira, Eithar inlance
heal from ling mess o cracks the
seed coal, of 4 chemical S5imu-
fatas gemminalion ater iha wood is
alkzevad 1o chear [Kiwlay and
Heapley, 1904). Chaparral specias,
such as Calbornia Bac (Ceaan-
s s and same spectes al
Mmanzanita [ArclosEoyos sp.)
arg wall known lorEhis syrvival
sirategy. To gat inERe SpEcias (2
geerminats in (he NUISAry. Qrowers
s=mulate 3 wildland fira by sawing
the seeds in 50l in a lireprood tray,
cavenrig IPem willi & ayer of gine
neades 4 W0 G inchas (10-15cm)
daap, ard igniiing the needlas
{Emary. 15681, After the seecbed
has coaled, if is watersd Fior-
aughly &nd irezied as any baich
ol seads, This i 0Tan enpugn |
braak the gormancy al shasa hirg
adapied specias

CALFOARIA GECLGEY
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MPERIAL COUNTY
PUANNING, BUILDING

Some species of plants do nol produce
adequale amaunts ol Wable seed and
need b be propagated vegetatively,
from cuttings or undesground raols.
Witk a lithe practice and Sofme Sxpr-
MBAlElian, a grower can delseming
which 5pacias can of are basi propa:
gated vegetatively, since they usually
resgiaul readily in 1he wad, The Beasl
canddatas ang ihase (hal produce
underground slems {rhizomes) of
above-ground. honzantal siems {sio-
lons] from which new plants arise, such
a5 Is common with sedges and ushes.
ar plants that can be grown Iram bits ol
wiiarn. uch 28 willows And blackhemies
Pans ofen propagated vagetativaly
inchide willow species [Salx sp], eol-
tamwoad [ Poguies 5p.b, Blackbery

REPRODUCIMNG FLANTS .
WITHOUT SEED

{ Rubys sp.), dunegrass [Laymuws molis
sap. mowis). sallgrass (Distichiis i
caia), pcewaed | Sahcomig 5p.). and
red alder [Aftod ankgamal,

Soame species. such 34 shad-scele

[ A canescens] and Hackbush

( Calmagyae famasissimal, can be vany
dilficull b gre.Irom secd and ane Sesi
grown from cutlings or Irem Seeds
geminated m a gresnmouse and
planled = conlaners outdoars, Qb
ously, groeers nesed Seims Famsinny
with the liée cyche and ecalagy of the
dosired spocies {0 maks higds dacs-
sions. Tha availabiliy [or nongvad-
anelity] of seeds o plard materials may
deserming fhe chaice ol peapagule.
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ahérs.

ayon: planis.

GLOSSARY
Chat: Tha hupks of gran after separation Iram the seed.

Dehizce: The opening of an anther, ifue, o Gihie SHUEIIRS IO e the
eseane al e repraductive bodies, such as seeds.

Ecotype: A Incally adapled varianl of an organism, dilfering genetically lrom

Edaphic: Pertaining 10 sod condilian thal nllienss alan grawth
Endernic: Panairing 1o a highly lecakzed dsinbuion

Exofic species: A species thal adiginaied = another geographic afaa, Yelow
slar thisiba ang dandelions, nalive 1o Ewone. are examples of non-nabes ar

Myeorrhizal: The [avarsble combination of the hyphae of centain fengi wilh e
rood af a planl. whare the lunge aud in the 2bsobiian of waler and mseents

Brapagule; Tha gart af & plant that 4 wied 1o repradeee e plam vegaativaly,
far arample By deal, stem cutlings, or roat.

Viable: Capatde of germenateng or grawing ender favorable conditsang.
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g The parennesl plant ralhitbresh (Chrpsafamnnes 5200

qraws wedl in gy, disturasd siles. Phivo by Kaeen

Wi

Matrve kequmees such as imes luping {Lypmus
50} have 1ha gty 10 canverd almosphanc
MIFQqEn e g lgrm INgt can o= used by the
pant Phar by Karaa Waass

Cyprégs, mduilam mafiogany, [amsou, and
AodaTiprdds flaaiafmms are &y Mary Ann
Shoeays. Sepnciius and hlask sk assie
Frawengd @nd b SMyepy aod Kraebel | 19355
Burrmys seecivog < fram UL5 Daaammant gf

Aanisaiireg | 1977

i
[=]

CALIFDRNIA GE0L0GY

Mative grassag £iech 4% his nasdliagrass
(Nasafs s5p.) arg gromnng i populanty amd
availabilty, Pl by Karen Wiess
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