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INITIAL STUDY

PROJECT NAME: Moro Cojo Slough Management and
Enhancement Plan

Fife PD #90-061
MONTEREY COUNTY, CALIFORNIA

OWNER NAME: Monterey County Planning and Building
Inspection Department

Address: P.O. Box 1208, Salinas, CA 93902

LOCATION: Moro Cojo Slough, North Monterey County

STA TEMEN I OF DETERMINATION/PREFARATION

The following study was prepared by the planner whose signature appears below on behalf
of the County of Monterey, State of California,

On the basis of this initial study and any attached or referenced information: (Check One)

.The propesed project WOULD NOT have a significant effect on the environment {this
includes mitigation measures to change the project to lower significant impacts), and a x
NEGATIVE DECLARATION should be prepared.

The proposed project MAY have a significant impact on the environment, and an
ENVIRONMENTAL IMPACT REPORT should be prepared.

Date: /%7%/’9 /6174

Signed:__~_J /L /7% STEVEN MAKI, project planner




NOTE: ADDITIONAL INFORMATION MAY BE ATTACHED AS AN APPENDIX REFERENCED BY
TOPIC HEADING AND NUMBER. ALSO, SEE COMMENT SECTION AT END OF INITIAL STUDY.

1. ENVIRONMENTAL SETTING:

Dascribe sile size and lopography, natural waterways, fiora and fauns, existing land use, historical or cuffural
significance for both the immediate and surrounding site charecteristics.

PLEASE SEE APPENDIX I (Chapter 1, Executive Summary)

2. PROJECT DESCRIPTION:

Describe the type of project by use, physical shape, supporting infrastructureipublic faciiities. Describe how
project will affact the environmental setting. Use quanlitative analysis when possible. Aftach an 8 1/2"x 11" site
plan.

The Moro Cojo Slough Managemert and Enhancement Plun is a concepmal planning document that is
intended for use as a guidance documemt to ultimarely implement o preferred freshwaier enhanced
enviromment which maximizes habitar heterogeneiry within the Moro Cojo watershed. It is based upon
selected criteria developed by the Reserve Advisory Comminiee (RAC) to the Elkhorn Slough National
Estuarine Research Reserve, The selecied criteria include:

1) retain both saltwater and freshwater habitars within the lower slough

2) maimain known habitat for rare and endangered species

3} maintain existing salrwater flow in the lower slough below the Southern Pacific Railroed bridge
4) utilize rreated, reciaimed weter 1o recharge aquifers

5) creae freshwater conditions in the lower slongh (east of Highway 1)

6) retan water in lower slough through the creation of impoundments

7)  maximize freshwater in lower slough through increased run-off and use gf reclaimed warer

8 urilize eco-engineering

9).  recognize the need for mainienance and monitoring

10) maximize buffers between wetlands and adjacent land uses

Based upon these criteria and policies contained in the North County Land Use Plan, the RAC developed
Goals and Objectives 1o guide the development of the Preferred Plan (see Appendix II)

Additional analysis, design and agreemenmts with willing landowners will be required prior 1o
implementation or construction of any recommended action.

FOR A DETAILED PROJECT DESCRIPTION, PLEASE SEE APPENDIX II (Chapter 2; Inrroduction and
Chapter 10, Preferred Lower Watershed Plan)

2. PROJECT CONSISTENCY WITH OTHER APPLICABLE LOCAL AND STATE PLANS AND MANDATED LAWS:

Use the [ist below fo verify project related plans and their consistency or non-consistency with project
impiementation.

General Plan/Area Plans _ Air Quality Management Flan _
Specific Flans _ . Airport Land Use Flans

Water Quality Controf Plan X _consisfent Local Coastal Program - LUP X consistent



4. PROJECTS THAT HAVE LITTLE OR NO POTENTIAL FOR SIGNIFICANT ENVIRONMENTAL IMPACT:

Seme proposed applications that are not exempt from CE@A review may have lfitle or no potential for adverse
environmental impact related to most of the topies in the Environmeantal Checklist; and/or potantial impacts may
involve only & few lmited subject areas. Thaese fypes of projects are generally minor instep, located in. a non-
sensitive anvironment, and are easily identifiable and without Public controversy. For these fypes of projects the
folfowing finding ean be mads using the profect description, environmental sefting, or other information as
supporting evidence, ‘

X CHECK HERE IF THIS SECTION IS NOT APPLICABLE:
The project does. not meet the criteria in this section, Complete the lull Environmental Checkiist
(Sections 5 - 21} contained in the following pages.

FINDING: For the foliowing topics (that are checked off and are also listed in the Environmental
Checkiist) there is no potential for significant environmental impact fo occur from
efther construction, opération or maintenance of the proposed project

5. EARTH 11. ENERGY X 17 UTILITIES X,

& AR X 12. LAND USE ) 18. NOISE X

7. WATER . 13, POPULATION X 18, HAZARDS X

& PLANTS . 14. HOUSING X 20 AESTHETICS X

9. ANIMALS : 15. TRANSPORTATION X 21. CULTURAL RESOURCES X
10. NATURAL RESOURGES X 16. PUBLIC SERVICES X '

Topics not checked above must be addressed further in the Envirommental Checklist {Sections 5 - 21) on the following
pages. Forall projects, complele Seclions 22 thru 23,

CONCLUSIONS/EVIDENCE TO SUPPORT FINDING ABOVE:

The Mord Cojo Management and Enhancement Plan ronrains no actions and/or programs that would affect

the above checked topics. Evidence/the amalvsis contained in the foliowine checklist based upon the
Management and Enhancement Plan.

ENVIRONMENTAL CHECKLIST
ENVIRONMENTAL IMPACTS/NON-IMPACTS

NOTE:
-~ Sumnarize copclusions for each (EARTH, AIR, ate.) with supporting evidence: why there is the potentiai for

(POT.}, why there is (YES), or why there is not (NO} - a significant environmental impact Use the space provided
at the end of each section, or add an attachment with a clear reference.

~” Use information such as other reports, pians or studies as supporting evidence, Add persons/agencies contacted.
~ Include mitigation measures. Include a mitigation monitering program =5 an appendix,
8. EARTH: Significant impact?

Wil the proposal resulf in:

ND POT. YES

81  Unstable earth conditions ar in geclogic subsiructures? h . X

5.2  Disruptions, displacements, compaciion or overco vering of the soil? X
5.3 Change in topography or ground surface refief features? X
84  The desiruction, covering, or modification of any unique geologic or physical features? X

58  Anyincrease in wind or water erosion of soils, either on- or oftsite? X

5.6 Changes in the dapoesition or erosion of beach sands, or changes i siftatian which may modiy X

the channel of a river or stream, ar the bed of the ocean or any bay, iniet or.lake?




5.7  Exposure of people and property ta geolngic hazarde such as earthquakes, landstides, X
mudsiides, ground faflure, or similar hazard?

EARTH. Conclusions w/avidence - Persons contdcted, Mitigation/Monitoring Measures?
5.1 No agtion or vroeram is contained in the Preferred Plan that would result in unstable earth conditions or in
oeologic substrucures. Source/Preferred Plan. Mireation/None required.,

52 and 5.3 Creation of freshwater impoundment areas and berms for erosion control on agricultural lands is

recommended. Instalation of erosion control measures reauires slight changes in topographv and mav disrupt soil

until stabilized. The over alj environmenta? effect will be positive. Source/Preferred Plan. Mitisation/Sedimenr
management plans for creatiop of freshwater impoundments and erpsion control will be tequired as part of County

Grading Permit. The freshwater impoundment areas and berms will slow erosion and enhance wetland areas and

have a beneficial impact.

S54ands5d No action or propram is contained in the Preferred Plan that would result in the destruction.

covering. or modification of anv unique seclosic or physical feamres: por capse any increase in wind or water

erosion of soils. wither on, or off site. Source/Preferred Plan. Mitipation/None required.

5.6 Controlling soil erosion in the watershed and reducine sedimentation in wetlands is a major recommendstion of

the Preferred Plan. Source/Preferred Plan. Mitigation/None required. The recommendation will have a beneficial
impact.

5.7 No action or program is contained in the Preferred Plan that would result in the exposure of people and
property to geolozic hazards. Source/Preferred Plan, Mitiration/None required.




AlR:

Wil the proposal result in:

Significant impact?

ND POT. YES

6.1
6.2
6.3

Substantial alr emissions or daterioration of ambient air quality?
The craation of objectionable odors ?

Alteration of air movementt, mofsture, or temperaturs, or an y change in climate, either focally
or regionally?

AIR: Conclusions w/evidence - Parsons contacted. Mitigation/Monitoring Measures?

6.1.62

and 6.3 No action or proeram contained in the Preferred Pl

would result in anv incresse in air emissions

x X

or deterioration in ambient air quality, create objectionable odor or alternate air movernent, moisture. or temperature,

change in climate locally or recionallv. Source/Preferred Plan containg o action or program which would result in

any impact to air. Mitization/None required.

7. WATER: Significant Impact?
Wil the proposal rasuft in:
NO POT. YES
71 Ch?:gs;'s In currents, or the course of diraction of water movernents, in efther marine or fresh X
waters:
7.2  Changes in absorplion rates, drainage patierns, or the rate and amount of surfa cé runoclf? X
7.3 Alterations to the course or flow or flood patiérns? X
7.4 Change in the amount of surface water in any water bady? X
7.5 Discharge into surface waters, ar in any alteration of surface guality, including but not limited X
{o tempearature, dissolved oxygen, or turbidity?
7.6  Altaration ofthe direction or rate of flow of ground waters? X
7.7 Change in the quantily of groundwaters, efther through direct additions or through X
interception of an aquffer by cuts or excavations?
7.8  Substantial reduction in the amount of water otherwise availabie for public water supplies? X
7.8  Exposure of people or property fo watar refated hazards such 25 floodling or tidal waves? X

WATER: Conciusions whevidence - Persons contacted, Mitigation/Monitoring Measures?
The Preferred Plan wouid increase freshwater elevations in several previously drained wetland chammels

7.1

creating a mote productive and heterogensous freshwater habitat,

The Preferred Plan proposes the creation of

winter/earlv sprine freshwater imuoundﬁ'lem areas within the marsh plain of the lower sloush (below SPRE) and

retainment of freshwater within the ma:in slough upstream of SPRR. _An “eco-dam” or flashboard dam would be

instalied at the confluence of Castroville Sioush and Moro Coie Slough to the south of the main sloush: thus

increasing elevations and adding to eurrents and the course of water movement. These actions will not result in anv

modification of the ride eates at Moss Landing Road or saltwater flow below $FRR. The freshwater impoundments

are expecied to enhance the existing grassland areas for waterfowl nestine and forasine (see page 10-1). For a more

detailed analvsis of Preferred Plan beneficial impacts see Appendix I pp. 10-3 tg 10-6. Source/Preferred Plan.




Mitigation/None required. these recommendations will have a benefizial effect.
7.2 The Preferred Plan would chanee absorption rates and drainage patterns in the wetland areas. The possible

creation of freshwater impoundments mav result in partial or full inundation on approximately 375 aeres below the

10-foot contour between the SPRR and Highway {. These impoundments could have a beneficial impact on

absorption tates and provide localized relief from saltwater intrusion which plagues the area. The instaliation of
erosion contrel measures could chan_ge drainapge panterns on farmiand to reduce soil erosion and also could reduce the

transport of pesticides, fertilizers and chemicals jnto the eprire slough svstem. For a more detailed analysis of

Preferred Plan_beneficial impacts see Appendix I1. pp. 10-3 to 10-6. Source/Preferred Plan.  Mireation/None
reqguired. these recommendations will have a beneficial effect, ' & .
7.3 As indicated in 7.2, spproximately 375 acres below the 10-foot comtour could result in‘partial or full

imindation. Other agricnimral lands may require protection from floodine. Inundation of the alkali srassland west of
SPRR _mav cause a gradual conversion of the area io freshwater plant species, Freshwater impoundments east of
SPRR may convert the brackishwater marsh areas to a more freshwater habitat. Source/Preferred Plan. For 2 more
detailed anatvsis of Preferred Plan beneficial impacts see Appendix II. op. 10-3 to 10-6. Mitisation/These areas will
require purchase or conservation easements. or some other acquisition method from willine landowners prior to

project implementation. (see Table 10-1). Also mitications would inchide the construction of earthen berms at the

10-foot contour and manasement/upgrade of existing drainave pump svstemns. These actions would increase habitat
values of the slough svstem.

7.4 As indicated above. the Preferred Plan conld result ip partial or full inundation of approximatelv 375 acres.

Source/Preferred Plan. For a more detailed analvsis of Preferred Plan beneficial impacts see Appendix II, po. 10-3

10 10-6. Mitization/None as the above analysis concludes potential inundation will have a heneficial effect.

7.5 As Dreviquslv indicated the Preferred Plan recommends the use of agriculmral berms at the 10-foot contour,

and “eco-dams” of hay bales or a flashboard dam to impound water. These actions wonld reduce erosion. thus

reducing sediments and wurbidity. Source/Preferred Plan. For a more detailed anaivsis of Preferred Plan beneficial
impacts see Appendix TI. pp. 10-3 1o 10-6. Mitication/None required as these recommendatiun.v; would have a

beneficial impaet.

7.6 and 7.7 As indicated above. the Preferred Plan could result in the partial or full inundation of approximately
375 acres below the 10-foot.contour, These waters could conceivably infiltrate into the immediate upper eroundwater

aguifer resultine in =z bepeficial imcpact fo existine saltwater intrusion problems in the immediate area.

Source/Preferred Plan. For 2 more detailed analvsis of Preferred Plan beneficial impacis see Appendix II._op. 10-3

to 10-6. Mitigation/None required as this recommendarion would have a beneficial impact.

7.8 The Preferred Plan contains no actions or proerams that would cause a reduction in the amount of water

otherwise available for public water supplies. Source/Preferred Plan. Mitigation/None reauired.

7.9 As indicated above. the Preferred Plan could partially or fullv inundate approximatelv 375 acres hejow the

10-foor contour (2l such lands are undeveloped), Partiallv or fullv inundated lands are either habitat lands designated

BTy

a5 “"Resource Conservagon”. not in agricuiural production: poor asriculural lands designated “Aegriculural” not in




etc.) desionated "Apgricultural” (desienations from the North Counry Land Use Plan)., It is estinated that up 10 60

acres of lands in_agriculural production could be affected by  inundation. No “people”  or

residential/commercial/industrial uses could be impacted by partiat er full inundation of lands as proposed in the

Preferred Plan.  Source/Preferred Plan. For a more detailed analvsis of Preferred Plan beneficial impacts see

Appendix I, pn. 10-3 to 10-6. - Mitisation/Any lands inundated would require acquisition. conservation easements.

or somé other acguisition method. or compensation to willing land owners prior to implementation of anv specific

project which wonid inundate lands in agricultural production.

Wilf the pmpasal' resuft in:

8 PLANT LIFE Significant Impact?

NO POT.

YES

8.1  Change in the diversity of species, or number of any spe cies of plants (including trees,
shrubs, grass, crops and aguatic piants)?

8.2  Reduction of the numbers of any unigue, rare or endangered specles of plants? X

8.3 Introduction of a new species of plants into an area, or resuit in a barrier to the normal X
replenishment of existing spacies?

PLANT LIFE: Conclusions wievidence - Persons Gontacted, Mitigation/Monitoring Measures?

8.1 The Preferred Plan proposes creation of winter/early gpring freshwater impoundment areas within the marsh
plain of the lower siough (below SPRR) and southerlv of the confluence of the Castroville and Moro Cojo Slough. .-
The creation of freshwater jmpoundments would inundate portions of the alkali erasslands in the lower sloush and
may cause g gradual conversion to freshwater plant species. The conversion of alkali grasslands to freshwater species
is not considered a significant impact as it is pot a species of concern, unigue. rare or endangered.  Areas of the
upper slough (above SPRR) and south of the Mora Coijo Slough along the Castroville Sloush would be subiject to

additional freshwater and mav copvert the brackish marsh areas 1o a more freshwater habitat. These actions will

increase _habitat diversity and values of the slough svstem. Source/Preferred Plan. Mitigation/None as habitat

diversity and values will increase and result in a bepeficial impact.

B.2and 8.3 No action or program in the Preferred Pian would result in an adverse impact to plant jife. Actions

or progyams proposed will result in bepefits to any utniaue, rare or endaneered plant. or species of concern which

may inhabit the area. Nothine in the Preferred Plan would result in the jniroduction of any new species of plant. -

Source/Preferred Plan. Mitization]N-onB required.




g, ANIMAL LIFE: Significant impact?
Wil the proposal resutlt in:
NO POT. YES
8.1 Change in the diversily of species, or number of any specias of animals (birds, land animals X
including reptilas, fish and shalifish, benthic organisms or insects}?
8.2 Reduelion of the numbers of any unigue, rare or endangered spocies of animais? X
8.3 Introdustion of a new species of animals info an area, or result in & barrier to the migration or X
movement of animals?
9.4 Detarioration to existing fish or wildllfe habitat? X

ANIMAL LIFE: Conciusions wievidence - Persons contacled. Mitigation/Monitoring Measures?
0.1 The freshwater impoundments are expected to enhance the existing prassiand areas for waterfow] nesting

and foraging thus increasing habitat values throushout the slough svstem and maximizing diversification of species.

The Preferred Plan includes the opportunity to create an isjand within the sioush to facilizate breedine bv shorebirds

or waterfowl, while offerine protection from predators such as red fox and feral does.  Source/Preferred Plan.
Mitication/None as habirat diversity and values will increase and result in a beneficial impact. The installation of thé
flashboard

at SPRR i not anticipated to impact existing breeding areas of the Sante Cruz lone-toed salamander

tiger salamander and red-leesed from s inundation levels will be conrelled, These habitat areas are located ig the

verv uoper reaches {east of Castroville Boulevard adjacent 1o the High School [Figures 54 and 11-1] of More Coijo

Slough. These upper-reaches are likely to retain soil moisture as a result of the flashboard dam. thus improving
habitat valnes for these amphibians. Source/Preferred Plan. Mitigation/Constriction. maintenance and monitoring of
flashboard dam to be established in consultation, or permittine by Dent. of Fish and Game and US Fish and Wildlife.

The freshwater impoundments can be expected to resnlt in an imerease in freshwater mosguito population.

Source/North Salinas Vallev Mosgitito Abatement District. Preferred Plan.,  Mideation/Coordinate implementation

of the Preferred Plan with the Mosguito Abatement District,

9.2 The freshwater impoundments could impact 65 acres of known habitat for the brackishwater snail and potential

habitat for the tdewarter goby in the main sioush channel dowmsweam of the SPRR. Source/Preferred Plan.

Mitigation/Preferred Plan incorporates measures to coptrgl the selease of freshwater into the main slough chanme]

through use of “eco-eneineerine” hay bele impoundments. or more traditional methods such as the insialiation of
flashboard dams. Mere detailed desion of the dams. coupled with sampline of spail populations and sampling 1o
determine the presence of the tidewater eobv is required 1o determine potential mitigations at the time of spc:ciﬁé

project teview of proposed dams. Consultation apd/or permitting with California Dept. of Fish and Game and the

US Fish and Wildlife Service will be reguired. No action or program of the Preferred Plan would result ip the

introduction of new anima! species or result in a deterioration to existing fish or wildlifs. Dept. of Fish and Game

and the US Fish and Wild life Service mayv which 10 introduce the Tide Water Gobi intc the area based upgn habitat

modificarions proposed in the Preferred Plan. Source/Preferred Plan. Mitication/Consultation and/or permitting

with Califérnia Dept. of Fish and Garne and the US Fish and Wildlife Service.




70. NATURAL RESOURCES: Significant Impact?
Wil the proposal result in:

NO FOT. YES

10.7  Increased in rate of use of nalural resources? X

NATURAL RESOURCES: Conclusions wievidence - Parsons contactsd, Mitigation/Monitoring Measures ?

10.1 The Preferred Plan will have no impact in the rate of use of patural resources ag no action or program would

affect the pamral resources of the area.  Source/Preferred Plan. Mitivétion/Nonc reguired.

11 ENERGY: Significant Impact?
Will the proposal resuft in:

NO POT. Yes

11.7  Useof substantial amounts of fus! or energy? X
11.2  Subsiantial increase in demand upon existing sources of energy, or require the development X
of new sources of energy?

ENERGY: Concilusions wiavidence - Persons contacted, Mitigation/Monitoring Measures?

11.1and 11.2  The Preferred Plan will have no impact on the use. or increase of fuel or ENErgy, or require the

development of new sources of energy as no action or program of the Preferred Plap would wilize substantial

amounts of enerey or demand energv. Source/Preferred Plan. Mitieation/None reguired.

12 LAND USE Significant Impact?

Wili the proposal resuft in:

NO POT, YES

12.7 A substantial alteration of the present or planned iand use of an area? X

12.2  Reduction in acreage of any agricuftural crops? X

LAND USE: Conclusions wievidence - Persons epontacted, Mitigation/Monftoring Measures?

12.1 The Preferred Plan could result in chanpes to the present and planned land use in the area as approximately
60 acres of land in asricuitiral production and desimated * Apricuitural” conld be partiallv or fullv imindated by
freshwater impoundments.  Also. an other 75 acres of asricultural land in production and desienated “Asricultural®

could be utilized as a buffer to protect the transitional area betweep asricultural production and partiallv or fullv

inundated agricultural lands. Source/Preferred Pian. Mitigarion/Acquisition. purchase of easernents® or some other

method of acguisition from willing land owners would be reguired prior to plapning to construct anv water
impoundment structure which would impact agricultural lands.

12.2 The freshwater impoimdments could result in the Joss of up to 60 acres of land in agricultural production.

Source/Preferred Plan, Mirtigation/Acauisition. purchase of easements. o some other method of acouisition from.

willing land owners would be required prior to planning to construct anv water impoundment structure which would

impact agricuitural lands.




13. POPULATION Significant impact?

Wil! the proposal result in:

NO POT. YES

13.7 M;.r‘lf the prgposa.f alter the location, distribution, density, or growth rate of human popuiation X
ofan area’

POPULATION: Conclusions wievidence - Persons contacted, Mitigation/Monitoring Measures?
13.1 No. action or program is coptained in thé Preferred Plan that would alter the location. distribution. densiry.

or growth rate of human population in the ares. Source/Preferred Plan, Mirieation/Noge required.

14, HOUSING: Significant Impact?

Wil the proposal result in:

NO POT, YES

14,1 Will the proposal affect existing housing, or create a demant! for additional housing ? X

HOUSING: Conclusions w/svidence - Persons contacted. Mitigation/Monitoring Measuraes?
14.1 No action or prosram is contained in the Preferred Plan that would affect existing housing. or create a

demand for additional housing. Source/Preferzed Plan. Mitization/None required.

185. TRANSPORTATION/CIRCULATION: Significant Impact?

Will the proposal resuft in:

NO FOT. YES

15.1  -Generation of substantial additional vehicular movement?

16.2  Effeclts on existing parking facilifies, or demand for new parking?

16.8  Bubstantial impact upon existing transportation systems?

75.4  Alteration te present palierns of circuiation c;r movement of people/good’?

75.5  Altlerations to waterborme, rafl, or air traffic?

% X % X X X

15.6  Increases in traffic hazards to motor vehicles, bicyclists ar pedestrians?

TRANSPORTATION/CIRCULATION: Conclusions wievidence - Parsons contacted, Mitigation/Monitoring Measures?
15.1.15.2.15.3. 154 15.5 and 15.6. No action or program is comained in the Preferred Plan that would

rzsult in anv impacts to Trensportarion/Cireilation in the area.  Source/Preferred Plan. Mitigation/None required.

76. PUBLIC SERVICES: Significant Impact?

Will the proposal have an effect upon, or resulf in a need for new or altered
gaevernmental services in any of the folfowing areas:




16.7  Fire protection?

16.2  Police protection?

76.3  Schools?

16.4  Parks or other recreational facilities ?

76.5  Maintenance of public-faciliies, including roads?

S N

16.6  Other governmental sarvicas?

PUBLIC SERVICES: Conclusions w/evidence - Persons contacted. Mitigation/Monitoring Measures?

16.1. 16.2,16.3. 16,4, 16.5. and 16.6. No action or program is contained in the Preferred Plap that would hav
any_impacts to public services. Source/Preferred Plan. Mitigarion/None required,

Will the proposal result i

717. UTLITIES: Significant Impact?

NO | POT. | vEs
17.7  Aneed for naw systerns, or substantial alterations to the area utflities? . X
UTILITIES: Conclusfons wigvidence - Persons comtacted. Mitigation/Monitoring Measures?
17.1 No_action or program is contained in the Preferred Plan that would have anv impacts to ilities.
Source/Preferred Plan. Mitiearion/None required.
78, NOISE: ' Significant Impact?
Wil the proposal result in:
NC POT. - YES
78.7  Increases in existing noise leveis? X
18.2  Exposure of people {o severe noises? X

NOISE: Conciusions wievidence - Persons contacied. Mitigation/Monitoring Measures?

18.1 No action or program is contained in the Preferred Plan that would have any impacts resulting from noise.
Source/Preferred Plan. Mitization/None required,
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19 HAZARDS/HUMAN HEALTH: Significant impact?
Wil the propasal result in:
NO POT. YES
19.1 A risk ofan explosion or the release of hazardous substances (inciuding, but not limited o, X
ofl, pesticides, chemicals or radiation}in the event of an accident or upsst conditions?

18.2  Possible interference with an emergency evacuation plan? X

18.8  Crealion of any health hazard or potential heafth hazard? X

19.4  Exposure of people lo potentis] health hazards? X

HAZARDSHUMAN HEALTH: Conclusions w/evidence - Persans contacted, Mitigation/Monitoring Measures?

19.1 and 19.2  No actiop or program is contained in the Preferred Plan that would create the risk of an explosion

or the release of hazardous substances. Source/Preferred Plan. Mitieation/None required,

19.4 _The freshwater impoundments are expected to increase the freshwater mosguito population. The

19.3 and

freshwater winier mosquito has increased its presence in the repjon gver the last nime vears and is considered a
serious public health and resource manapement concern. Source/Preferred Plan and North Salinas Vallev Mosquito
Abatement District. Mitigatiop/Aerial spraving of oil has been utilized to control this mosguito. Implementation of
the Preferred Plan will be coordinated with the Mosquito Abaternent Distriet v prevent anv serious public heath

impacts.
20. AESTHETICS: Significant impact?
Wifl the proposal result in:
NO POT. YES
207  The obstruction of any scanic vista or view open to the public, or will the proposal result in X

the creation of an aesthetically offensive site open to public view?

AESTHETICS: Conclusions wievidence - Parsons contacted, Mitigation/Monitoring Measures?
20.1 No action or proeyam is contained in the Preferred Plan that would result in impacts to scepic vistas. public

views _or create an aesthetically offensive site open to public view. Source/Preferred Plan. Mitiration/None

required,
21. CULTURAL RESODURCES: Significant impact?
Will the proposal result in: b _
NG POT. | YES

21.7  The alteration of, or the destruction of, a prehistoric or historic site? X
21.2  Adverse physical oraesthetic effects to a prehisloric or historic building, structure or X

object? -
21,3  Does the propesal have the potential fo cavse = physizal change which would affect unique X

etfinic or culiural values?
21.4  Rasirict existing raligious or sacred uses within the poteniial impact area? X




CULTURAL RESOURCES: Conclusions w/evidence - Persons contacted. Mitigstion/Moniloring Measures?
21.1.21.2.21.3 and 21 4. No action or program is contained in the Preferred Plan that would  result in impacts 1o

culmra) resources. Souree/Preferred Plan, Mitigation/None reguired,

22, CUMULATIVE/GROWTH INDUCING IMPACTS:

NQOTE: Describe any cumulative/growth inducing impacts that may ocour due to implementation of the project
fdentify chackiist tepic related to the impact and provide adequate evidence.

No action or program is contained in the Preferred Plan that would resolt i anv cumulative/srowth inducing

acts that may occur due to jmplementation. Source/Preferred Plan. Miteation/None required.

23. FEASIBLE PROJECT ALTERNATIVES:

NOTE: If there are significant anvironmental impacts caused by the project that are unmifligable below
significance, describe below any passible project alternatives that would have less environmental impacts.

NO SIGNIFICANT ENVIRONMENTAL IMPACTS WOULD BE CAUSED BY THE PROJECT
THAT ARE UNMITAGABLE. MITIGATIONS ARE IDENTIFIED WITHIN THIS DOCUMENT .

The RAC considered four alternatives to the selected Preferred Plan o enhance resources in the watershed
of Moro Coio Slongh: |

1) Tidal redme

2y Partially tidal regime

3} Enhanced existing candition

4} No proiect

Each of the four alternatives evatuated susgest actions to protect existing sienificant biotic

resources, increage overall habitat values within the sloueh environs, resolve existing resource

problems and land use conflicts and provide passive racreational/educational uses. These

alternatives are deseribed in Appendix II. pp.10-6 1o 10-9. The RAC selected the Preferred Plan ac

the most environmentally bepeficial plan as jt maximizes habitat heteroceneity by increasing

freshwater habitats within the Moro Cojo Slough svstem.
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24, STATEMENT OF MANDATOR Y!ETNDINGS OF SIGNIFICANCE:

NOTE: [If there are significant environmental impacts which cannot be mitigated and no feasible projsct
- alternatives are availabls, then complete the. mandatory findings of significance and attach to this initial Siudy as
an appendix. This is the first step for starting the environmental jmpact report (EIR) process.

Not applicable

25. ADDITIONAL COMMENTS

None

26, ATTACHED APPENDICES

7) Environmental Setting (Chapter 1. Executive Suymmary 2) Proiect Description (Chapter 2

Inroduction and Chapter 10, Preferred
Lower Watershed Plan)

INISTD YRWpMAKL MORDGOJO
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8 CHAPTER 1: SLOUGH NATURAL HISTORY
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ISP UL 0TS

Before the Board of Supervisors in and for the
County of Monterey, State of California

Resolution No. 96-417

RESOLUTION OF THE BOARD OF
SUPERVISORS ADOPTING A NEGATIVE
DECLARATION AND APPROVING THE
MORO COHO SLOUGH MANAGEMENT
AND ENHANCEMENT PLAN

L

¢ WHEREAS, Recommended Action 2.3.4.2 of the North County Land Use Plan provides for
the preparation of a comprehensive wetland management plan for the Moro Cojo Slough, and

¢ WHEREAS, the California Coastal Commission granted a permit (#3-85-4) to the Monterey
County Water Resources Agency to replace culverts and tidegates at Moss Landing Road to
control tidal action within Moro Cojo Slough, and

® WHEREAS, as 2 condition approving Coastal Development Permit #3-89-4, the Water

Resources Agency agreed to prepare a wetland management plan pursuant to Recommended
Action 2.3.4.2, and

¢ WHEREAS, in 1993 the State Coastal Conservancy approved a grant request from the Board

of Supervisors to fund the preparation of a management and enhancement plan for the Moro
Cojo Slough, and

¢ WHEREAS, the consulting firm of The Habitat Restoration Group was selected and contracted
to prepare a management and enbancement plan for Moro Cojo Slough, and

# WHEREAS, the Elkhorn Slough National Estuarine Research Reserve Advisory Committee

(RAC) was selected to guide and review the preparation of management and enhancement plan
for Moro Cojo Slough, and

s WHEREAS, the RAC considered four plan alternatives and selected a preferred plan entitled
‘Winter/Spring Fresh Conditions (Plan), and

e WHEREAS, an Initial Study was prepared and circulated on the Plan which determined that
. the project would not have a significant effect on the environment, and that 2 Negative
Declaration should be prepared, and

¢ WHEREAS, no comments were received from Reviewing Agencies regarding the Initial Study
and preparation of a Negative Declaration, and

® WHEREAS, the North County Advisory Committee recommended approval of the Plan (6-0),
and



WHEREAS, the Planning Commission considered the Plan on June 26, 1996 and
recommended to the Board of Supervisors approval of the Plan (5-2-1-2); with modifications
to Phase I to include the implementation of a pilot project on public lands and the timing of
Phases II through IV would occur only after evaluation of the pilot project, and

WHEREAS, the Board of Supervisors considered the Planning Commission recommendation
on October 22, 1996; with an additional recommendation agreed to by a group of property
owners, interested parties and Supervisors Pennycook and Perkins, within whose Districts
Moro Cojo Slough is located, that a modification to Phase 1 of the Implementation Component
is needed which would:

Provide for pilot projects on public, and/or non-profit agency owned lands in years
1 through 10 to test the effectiveness of the management actions and to evaluate any
impacts they may have on adjacent agricultural activities; thereby offering modifica-
tions to correct any deficiencies to remaining management actions through the
remaining phases.

NOW THEREFORE BE IT RESOLVED that based upon the foregoing recitals, the Board of
Supervisors of the County of Monterey, State of California does hereby adopt a Negative
Declaration and approve, as modified by the Planning Commission and as modified above the
Moro Cojo Slough Wetland Management and Enhancement Plan as conceptually shown on the
attached map.

NOW, THEREFORE, BE IT RESOLVED, THAT

PASSED AND ADOPTED on this 22nd day of _October , 1996, upon motion of
Supervisor _Perkins , seconded by Supervisor
Pennycoock by the following vote, to-wit:

AYES: Supervisors. Salinas, Pennycoock, Perkins, Johnsen, Raras
NOES: None
ABSENT: None

-

1, ERNEST K. MORISHITA, Clerk of the Board of Supervisors of the County of Monierey, Sézle of Califérnia, hereby certify that the forgoinéis a true copy of an origina) grder of ‘said
Board Supervisors duly made and entered in the minutes thereof at page ™ of Minue Book 9 ,on OCthEI 22, 199

paet: October 22, 1996 _ )
et BRISHITA, Clerk of fhe Board of
& Founjy of Monmz. S , \
‘ By . ( - e

eputy

Res09/30/93
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CHAPTER 1
EXECUTIVE SUMMARY

The Moro Cojo Slough Management and Enhancement Plan describes the environmental resources of the
Moro Cojo Slough watershed (hydrologic features, biologic resources, agricuitural practices and water
quality and land use issues) and recommends actions to enhance, restore and manage the significant .
resources on both public and privately-owned lands within the slough system.

The management and enhancement plan was initiated by Monterey County in response to land use
conflicts and development pressures within the slough watershed. The project was funded jointly by a
grant from the State Coastal Conservancy; with contributions from Monterey County, Monterey County
Water Resources Agency (MCWRA), State Water Resources Control Board and the Elkhorn Slough
Foundation. The study was conducted during 1993 and 1994.

The administrative draft of Volume I - Existing Conditions was submitted to the County of Monterey and
the Elkhorn Slough National Estuarine Research Reserve Advisory Committee (RAC) on November 1,
1993. A Draft report was prepared and submitted to the County and the RAC on March 21, 1994,
Following review of the existing conditions report and meetings with the RAC; the County, RAC,
individual RAC members, and State and Federal agencies submitted comments on the Draft Existing
Conditions Report. These comments, and their responses, are presented in the Volume I - Existing
Conditions, Response to Comments Report.

Volume II - Resource Alternatives Report was prepared following completion of the Existing Conditions
Report and concurrent with the Existing Conditions, Response to Comments Report. The Alternatives
Report examines five various alternatives for the lower watershed (Moss Landing Road to Castroville
Boulevard) and presents recommended Best Management Practice’s (BMP’s) practices for the entire
watershed.

The alternatives report provided information to Monterey County and the RAC on the various alternatives
to enhance and manage the Moro Cojo Slough watershed and provided an objective, planning-level
analysis of the various actions that may be pursued withir the watershed, including issues regarding land
use, biological resources, hydrologic resources, and agricultural activities,

The RAC selected a preferred alternative which is presented in the Final Management and Enhancement
Plan. Public hearings on the preferred alternative will be conducted by Monterey County to solicit input
from interested parties, with final approval by the Monterey County Board of Supervisors,

Appendices 10 this report are included in a separate Technical Appendix,

PHYSICAL FEATURES

The Moro Cojo Slough watershed encompasses approximately 17 square miles within northern Monterey
County (Figure 1-1). The project study area encompasses the entire watershed, and in general, is bound
by Moss Landing Harbor and State H ighway 1 to the west, State Highway 156 to the south, Prunedale/
San Miguel Canyon Road to the east and Paradise Canyon, Dolan Road and Elkhorn Slough to the north.
Castroville Boulevard and the Southern Pacific Railroad (SPRR) tracks bisect the study area in a north-
south direction. Meridian Road and Dolan Road bisect the study area in an east-west direction (Figure
1-2). :

The Habitat Restoration Group . Page 1-1
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The watershed can be characterized into two geographic areas: 1) the Jower slough; and 2) the upper
watershed. The lower Moro Cojo Slough is characterized by a gently sloping valley floor confined by
old marine and fluvial terraces constructed by the Salinas River; the salient topographic features are the
slough channels and the adjacent floodplain. The lower slough is primarily occupied by wetland slough
habitat and both wetland and upland agricultural and grazing lands. The jower slough area is generally
bound by Moss Landing Harbor and Highway 1 to the west, Castroville to the south, Castroville
Boulevard to the east and Elkhorn Slough to the north. .

The upper watershed area is comprised of low-lying slough drainages and gently to moderately sloping
terrace slopes that bound the slough, The upper watershed is a mixture of low-elevation wetlands, upland
grassland and chaparral, agriculture, cattle grazing and rural residential development. The upper water-
shed js generally bound by Castroville Boulevard to the west, Highway 156 to the south, Prunedale to
the east and Paradise Canyon to the north.

HISTORICAL INFLUENCES

Historical influences within the Moro Cojo Slough watershed can be categorized into four periods: pre-
1850, 1850-1910, 1910-1947, and 1947-present. Prior to the 1750’s, indigenous people, known as the
Ohlone, inhabited the Moro Cojo region. The earliest known accounts of the area were from Spanish
explorers during the late 1500°s. Their journals described the greater Monterey Bay region as an
environment much wetter than today, with wetlands of large size stretched over lowland areas and water
channels, and upland areas of native bunchgrass. The Ohlone are known to have practiced land
management and harvesting techniques, including burning grasslands, burning woodland understory and
cutting of shrubs. 1t is expected that these land management activities were occurring within the Moro
Cojo Slough watershed area. By the mid-1700"s Spanish missionaries and large ranching families
occupied the lands and began grazing large herds of cattle and sheep. This began the conversion of many
of the upland native perennial grasslands to non-native annual grassiands and the reduction in many of
the native large mammal populations.

Accounts of environmental conditions in 1854 depict the lower Moro Cojo Slough as subject to tidal
Seawater exchange from the ocean, as well as winter freshwater runoff and spring flow from the Moro
Cojo watershed. A bridge connected the current Moss Landing Peninsula to the mainland, however, no
channel structures were evident. A ferry was in operation across Elkhorn Slough at its confluence with
the Salinas River. Salt marsh vegetation was recorded along both the Elkhorn Slough and Moro Cojo
Slough from its confluence with the Salinas River (now Moss Landing Harbor) and upstream, probably
a distance beyond the present location of the SPRR tracks. Open water ponds were evident adjacent to
Moro Cojo Slough channel, as were numerous side channels and low-lying wetland areas. The upland
areas surrounding the slough were grassland; the upper watershed areas were dominated by annual
grasslands, chaparral and oak woodland habitat_

Between 1850 and 1910, major changes in the resources of the study area occurred as tidal control
structures were installed across the Moro Cojo Slough channel. By 1886 the Pajaro Valley Railroad and
SPRR had crossings over the slough. A county road (near the current Moss Landing Road) and
Castroville Road crossed .the slough at or near their present locations, The Pajaro Valley railroad
crossing and the county road (e.g., Moss Landing Road) crossing were earthen fiil across almost all of
the slough, resulting in a restriction in tidal exchange (e.g., Sandholdt Dam). Agricultural land uses,
predominantly cattle grazing, were common above the tidal range within the watershed. Reports of
surfperch, steelhead and other fish were recorded from the slough from the turn of the century until the

1930°s.
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Between 1910 and the mid-1940's, extensive reclamation of wetlands for agricultural use occurred around
Monterey Bay. Reclamation of tidal land around Moro Cojo Slough appears to have occurred in the
1930’s and 1940%s, primarily through ditching, levees and berms. Also during this time was the loss of
shallow groundwater in the Moss Landing and surrounding areas, presumably by agricultural and other
uses. Industrial uses, such as the Pacific Gas & Electric (PG&E) Moss Landing Power Plant and Kaiser

Between 1947 and the present, land uses such as residential development, grazing and agriculture (i.e.,
crops of artichokes and strawberries) intensified within the watershed. Additional levees and ditches were
constructed adjacent to the slough to facilitate year-round agriculture (1940 through 1989), industrial
development occurred along the northwestern portion of the watershed (e.g., expansion of the PG&E and
National Refractories developments between 1949 and 1968), land fill activities relating to commercial
development near Moss Landing (1949 through 1976), and residential and school development (1976
through 1979). Portions of riparian corridors were channelized and/or dammed between 1976 and 1979,
There are reports of the presence of steelhead, striped bass and salmon in the slough as late as the 1940%s.
In 1988, the culverts of Sandholdt Dam under Moss Landing Road were replaced so that very limited
tidal inflow now occurs.

HYDROLOGY

The hydrology of the Moro Cojo Slough watershed is complex having changed significantly over geologic
and historic time. Fluvial processes, coastal processes, groundwater and human modifications have
affected the hydrologic features of the slough system. The Moro Cojo Slough watershed is located within
the northeastern corner of the Salinas Valley groundwater basin. The hydrologic regime has been modi-
fied by the construction of a tide gate at the mouth of the slough, man-made drainage channels, levees,
and use of ground and surface water for agriculture and residential development.

widths up to 500 feet, narrowing gradually to less than 50 feet at the SPRR and then less that 5 feet at
its head near Castroville Boulevard A nearly continuous levee system bounds Moro Cojo Slough between
the SPRR and Highway 1: behind these levees are drainage ditches serviced by pump systems.
Castroville Slough drains the northeastern side of the town of Castroville into Moro Cojo Slough about
2 miles above Moss Landing Road. Other tributaries have been filled or reclaimed.

A variety of hydraulic structures have been constructed in and around Moro Cojo Slough to drain marsh
land for agricultural use or 10 provide road crossings over the slough, including Sandholdt Dam. IThe

\ldCWRA manages tide levels in the slough between —2.0 and —1.5 feet MSL to prevent flooding of

residential and agricultural lands.| The culverts at Highway 1 forms a constriction in addition to the SPRR

crossing and Castroville Boulevard culverts.

Annual precipitation averages 17.3 inches in the Moro Cojo area and conveyance of flood flows is
restricted by the artificial hydraulic controls at SPRR, Highway 1, Moss Landing Road and the levee
and ditch system surrounding the slough, flood control facilities are managed and administered by the
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MCWRA. Local farmers operate the Sea Mist Dam and pump system on Castroville Slough, as well as
small scale drainage around farm lands.

BIOTIC RESOURCES
Vegetation

The vegetation within the Moro Cojo Slough watershed is comprised of several plant communities: wet-
lands (coastal salt marsh, freshwater marsh, herbaceous wetlands, and central coast arroyo willow riparian
forest); grasslands (coastal alkali grasslands, mixed and non-native grasslands); maritime chaparral; coast
live oak woodland; coyote brush scrub; and several types of non-native plant communities {residential
landscaping, agricultural lands, ruderal, and non-native landscape trees).

The wetland communities are the dominant feature along the slough channels and form almost continuous
bands along the watercourses. The width of the coastal salt marsh has been limited historically by the
construction of man-made levees, berms and drainage ditches along the border of the slough. The
modified tidal regime also restricts the Jinear extent of the salt marsh vegetation from the mouth of the
slough to just upstream of the SPRR tracks. Areas previously inhabited by salt marsh vegetation show
evidence of conversion to a species composition that is more tolerant of freshwater. Above Castroville
Boulevard there are stands of arroyo witlow riparian forest; small freshwater tributaries to the slough are
vegetated with a combination of herbaceous wetlands and willow riparian habitat. Much of the upland
plant communities within the watershed have been modified by various land uses. Areas historically
jnhabited by maritime chaparral are now a mixture of chaparral and residential landscaping, including
non-native trees (i.e., eucalyptus groves). Remnant grasslands remain throughout the study area, the -
most prominent are in areas being used as pasture land; a portion of the historic alkali grasslands remain
near Highway 1.

The records of the California Department of Fish and Game's (CDFG) California Natural Diversity Data
Base (CNDDB) and other reports for the region indicate the following rare, endangered and/or locaily
unique plant species have the potential to occur or have been reported within the study area: Hooker’s
manzanita, Pajaro manzanita, Santa Cruz Mountains pussypaws, Monterey ceanothus, Monterey
spineflower, Lewis’s clarkia, seaside bird’s-beak, Eastwood’s goldenbush, fragrant fritillary, small-leaved
lomatium, curly-leaved monardella, Dudley’s lousewort, Gairdner’s yampah, wild petunia, Yadon’s
piperia, Hickman's cinguefoil, round woolly marbles and Santa Cruz microseris. Gairdner’s yampah was
observed within the mixed grassland community and Hooker’s manzanita and Pajaro manzanita were
observed in the maritime chaparral (Figures 5-3 and 54).

Wildlife

The More Cojo Slough watershed is a valuable resource to a great variety of wildlife species. The slough
and its associated wetlands habitats, with its close proximity to the nearby Elkhorn Slough system, Old
Salinas, Salinas and Pajaro River mouth areas and Monterey Bay, combine to make the most important
wetland system on the central coast for wildlife. Wildlife habitats are comprised of the plant communities
mentioned above, as well as hypersaline ponded areas, mudfiats and perennial and seasonally inundated
freshwater and brackishwater ponds, Wildlife species diversity and abundance varies depending on the
season and the water levels of the slough wetlands. While some wildlife species may be restricted to
certain plant communities due to specific habitat requirements, many of them utilize several of the habitats

in the watershed.
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Several significant wildlife uses have been identified in the watershed. These include amphibian
migration corridors, potential amphibian breeding sites, potential nesting/foraging habitat for hawks and
warblers, egret foraging/roost area, black-shouldered kite roosting area, shorebird and waterfow! nesting
and foraging habitat, potential tricolored blackbird nesting habitat, potential amphibian upland habitat and
known occurrences of rare and endangered species (Santa Cruz Long-toed Salamander [SCLTS]) and
species of special concern (California tiger salamander, California red-legged frog).

Fisheries and Aquatic Resources

The fishery resources of the slough are known from very limited sampling. Anecdotal accounts indicate
that large mumbers of red-tailed sea perch (surfperch), steelhead and other fish populated Moro Cojo
Slough from before the turn of the century until the 1930°s (Hansen, 1976). Studies during the 1970’s
and 1990's recorded the presence of native and non-native non-game fishes. Fish species typical of the
lower slough include threespine stickleback, long-jaw mudsucker, staghorn sculpin, jacksmelt and
mosquitofish. Tidewater goby, a Federal endangered species, may inhabit the lower slough.

The study assessed the presence of the brackishwater snail, an aquatic species of special concern and
candidate for Federal threatened listing. Studies documented widespread presence of the snail from
approximately half-way between Moss Landing Road and Highway 1, east to just upstream of the
confluence with Castroville Slough. The snail appears to utilize the area of shallow, slow-moving tidal
waters and depositional mud deposits of the slough.

AGRICULTURAL RESOURCES

Agriculture is a major land use in the study area, with approximately 10,000 acres in agricultural
production within the Moro Cojo Slough watershed. The crops include artichokes, strawberries, flowers,
vegetables and cattle operations. The row Crops are grown year-round, mostly on land adjacent to the
lower slough. Artichokes, the predominant vegetable crop, are grown by Sea Mist Farms on approxi-
mately 875 acres on three ranches within the lower slough.

Strawberries are the largest fruit crop in production within the watershed for a total of approximately
2,000 acres. The strawberry fields are located in the upper watershed and are farmed by lessees which
tend to be renewed on a yearly basis. Most individual farms are between 10 and 50 acres. In addition
to fertilization of the ground prior to planting, the land is fumigated to kill weed seeds, nematodes and
plant diseases. Although approximately 20 pesticides are regularly used on the strawberry crop, some
growers are using biological controls for some pests (i.e., mites). Several of the strawberry farms within
the watershed have crops planted immediately adjacent to the slough, where problems with soil. erosion
(development of hard pans) and water contamination from sprays and fertilizers are evident.

Vegetables are grown in many areas of the slough, primarily near Highway 1 and Dolan Road. Crops
include brussels sprouts, broccoli, lettuce, spinach and caulifiower. Crop production activities are similar
to artichokes, except for more intensive application of fertilizer. Vegetable growers are implementing
practices to minimize erosion and runoff into the slough and typically cover crop their fields every 2-3
years 10 replenish soil fertility.

Nurseries growing cut flowers are located in the upper watershed area near Elkhorn Road. Fumigants,
pesticides and fertilizers are utilized prior to or during production with irrigation occurring by sprinklers
and drip tape. The nurseries have recently improved management practices to collect runoff and correct
hillside erosion problems.
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Cattle operations occur along Highway 1, Highway 156, Dolan Road and Castroville Boulevard and two
dairies are located along Dolan Road, Many of the operations border the slough, and some have no
separation between operations and the watercourses. Small grazing operations exist in the upper water-
shed rural residential areas, including acreage with horses, pigs, chickens and cattle.

WATER QUALITY

Water quality of the Moro Cojo Slough has been altered by a variety of human activities. These include
diking and draining of wetlands, point and non-point discharges by industry, reduction in surface and
groundwater supply, and uncontrolled runoff from some agricultural practices. One package treatment
plant (a factory which gathers wastes and conducts all treatment on-site), the WaterTek facility, serves
the Oak Hills community near Castroville Boulevard and consists of percolation ponds and a spray field.
With the exception of Oak Hills, the areas served by the Castroville County and Moss Landing County
Sanitation Districts, the watershed developments are on septic systems.

The primary threats to the resources of the slough are due to increased nutrient input, septic system
failure, inadvertent release of hazardous material s, and persistent pesticide residue. Many the agricultural
operations bordering the slough implement land management practices to minimize impacts to the slough
water quality. These include roads to prevent irrigation runoff, fertilizer runoff or pesticide over-spray
from entering the slough.

Nutrients enter the slough from uncontrolled agricultural runoff, seepage from holding ponds and poorly
Placed or faulty septic systems. The nutrient enrichment can cause eutrophication, resulting in algal
blooms that ultimately reduce oxygen availability for aquatic animals.

Persistent pesticide residues from past use of DDT, toxaphene, dieldrin, endrin, and aldrin are suspected
of being present in the water and underlying slough sediments. Endosulphan, a pesticide currently in use,
may alse be present in the water. Detailed water and sediment testing is required to determine whether
these pesticides or their derivatives are present.

LAND USE

Moro Cojo Slough is a major wetland resource occupying a significant percentage of land within the study
area. Other predominate land uses include agriculture and low density rural residential development on
uplands surrounding the slough. Industrial uses occupy a small percentage of land in the lower slough,
with some commercial and high density residential development in Castroville and along Highways 1 and
156. All of these land uses have had some impact on the slough system over the last 100+ years.

The 1982 North County Land Use Pian (LUP) is the County Planning document which guides future land
use changes in the study area. This plan places a strong emphasis upon preservation of natural resonrces
including environmentally sensitive habitats (wetlands and rare-endangered species), as well as protection
of viable agricultural lands. On lands without sensitive resources and unsuited for agricultural use,
coastal-dependent development has priority.  Other types of development (residential, non-coastal
dependent commercial) are designated in parts of the study area. The Local Coastal Program also
includes implementation plans (1988a, b) which provide development regulations and permit processing
requirements to enact policies within the LUP.
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PUBLIC ACCESS AND EDUCATION

Public access to the slough is limited for all modes of transportation. Vehijcular access is supplied by
intersections of the slough with county roads and State Highway 1. Pedestrian access is lmited to public
tights-of-way, with little Separation from traffic, No public trails exist adjacent to the slough itself. The

There are five public schools within the watershed, providing opportunities for education activities on the
slough’s resources. An existing agreement with North Monterey County High School specifies the
development of a wetland educational program.

MANAGEMENT AND ENHANCEMENT

The present ecological condition of Moro Cojo Slough is substantially degraded as introduced land uses

value of land in the former tidal areas surrounding the siough.

Moro Cojo Slough is degraded and has far less ecological value than the original system; however, an
opportunity exists to enhance, manage and restore what are now relatively rare habitats in the Monterey
Bay area.

Habitat enhancemént and restoration often involves physically manipulating land and water (raising or
lowering levees or berms, removing dam structures, grading land, etc.) in order to re-introduce the
hydrologic conditions that Support vegetation and wildlife habitat. However, physical manipulations must
also be designed for other land uses that were absent in the pre-European era, such as flood control,
mosquito control, agricuitural use, and infrastructure. Restoration must look to the past for guidance and

with the current conditions.
Preferred Lower Watershed Plan

Five alternatives to enhance resources within the lower watershed of Moro Cojo Slough (e.g., Moss
Landing Road to Castroville Boulevard) were developed. These alternatives were evaluated by the RAC,
who then selected the preferred resource management alternative for the lower watershed. The five
alternatives reviewed were; Alternative A, Tidal Regime; Aiternative B, Partially Tidal Regime;
Alternative C, Enhanced Existing Conditions; Alternative D, Winter/Spring Freshwater Conditions; and
Alternative E, No Project.

o\
Each of the five alternatives evaluated Suggest actions to protect existing significant biotic resources, ov

increase overall habitat values within the stough environs, resolve existing resource probléems and Jand
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use conflicts and provide passive recreational/educational uses. The RAC reviewed each of the
alternatives presented in the Resource Enhancement Alternatives report and, through consensus, selected
Alternative D, Winter/Spring Freshwater Conditions as the Preferred Plan (Figure 10-1).

The Preferred Plan - Winter/Spring Freshwater Conditions creates areas for freshwater impoundments
within the Jower slough watershed between Moss Landing Road and Castroville Boulevard The plan doe
not modify the existing tidal environment below the SPRR. \The tide gates at Moss Landing Road will
be retained and operated in the same manner as the existing operation (A flashboard damy will be installed
at SPRR to restrict tidal movement and to allow upstream impoundment of freshwater during the winter
and spring. Freshwater impoundments would also be created in existing alkali grasslands, and/or
excavated into the grassland, between Highway 1 and the SPRR. The RAC has recommended the use
of "eco-engineering” to create barriers between the freshwater impoundments and the
main slough channel. e hay bale barriers will need to be constructed so they are effective in
impounding water, to create the desired freshwater "lakes”, as well as preventing excessive leakage of
freshwater into the adjacent salt/brackish main slough channel, to protect habitat for the brackishwater
snail. Existing brackishwater areas above the SPRR would convert to more freshwater conditions due
to the construction of a flashboard dam at the SPRR overcrossing. Areas currently freshwater near
Castroville Boulevard would persist. Most areas below the 10-foot contour between Highway 1 and
SPRR would be subject to freshwater inundation during the winter and spring, depending upon rainfall.
The RAC has recommended the use of reclaimed water to maintain the freshwater impoundments during
the winter and spring, if rainfall and/or runoff from the watershed is not sufficient to keep the
impoundments inundated. The preferred plan incorporates agriculture and/or grazing on lands above the
10-foot contour.

The preferred plan offers several features that meet the project goals and objectives. The plan also poses
several constraints, including hydrologic, biclogical, and agricultural land use issues. The alternative will
also require several permits from regulatory agencies. An analysis of the key actions and the anticipated
impacts and mitigations of this alternative are described below and summarized on Table 10-2.

Project-wide Best Management Practices (BMP’s)

BMP’s are recommended for the entire watershed to provide resource protection and enhancement (Figure
11-1). The BMP’s are consistent with guidance documents developed as part of Section 6217 of the
Coastal Zone Reauthorization Amendments of 1990 (CZARA). This act requires states with federally
approved coastal zone management programs, such as California, to develop and implement Coastal
Nonpoint Pollution Control Programs to ensure the protection and restoration of coastal waters.

The BMP’s address sediment/erosion, confined animal facilities, nutrient management, pesticide
management, livestock grazing, new development, sewage systems, pollution prevention, stormwater
Tupoff, protection and restoration of wetland and riparian areas, and public education. The BMP’s also
recommend actions to protect and manage rare, threatened, endangered and locally unique plant and
animal species and their habitats, '

The Jocations for each action are depicted in Figure 11-1. Landowners are encouraged to voluntarily
implement these actions in order 1o meet the overall project goal of enhancement and resource values of
the Moro Cojo Stough watershed. Each action is intended to be implemented by/with willing landowners.
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CHAPTER 2
INTRODUCTION

PURPOSE OF MANAGEMENT AND ENHANCEMENT PLAN

The purpose of the Management and Enhancement Plan for the Moro Cojo Slough is to identify actions
and measures to enhance, restore and create a diverse and productive mix of wetland habitats, improve
water quality, manage flood waters consistent with the protection of natural and agricaltural resources
and provide for public access and education in appropriate areas adjacent to the slough. The plan
indicates specific wetland enhancement alternatives and conceptual restoration designs for selected sites.
The plan also identifies actions to; control erosion and sedimentation on the watershed, improve water
quality of the slough, protect endangered and threatened species, manage flood contro! and agricultural
practices to maximize compatibility with wetland viability, and indicates opportunities for public access
and recreation.

This plan addresses wetland resources that are identified in the Monterey County General Plan and the
LUP, a segment of the Monterey County Local Coastal Program. The plan addresses resource manage-
ment measures for both public and privately-owned lands, including those owned and/or managed by
MCWRA, Elkhorn Slough Foundation, CDFG, and National Oceanic and Atmospheric Administration
(NOAA) for the Monterey Bay National Marine Sanctuary.

The request for 2 management and enhancement plan was initiated in 1990 by Monterey County in re-
sponse to land use conflicts and development pressures within the slough watershed, as identified in the
Local Coastal Program. The project was funded jointly by a grant from the State Coastal Conservancy;
with in-kind contributions from Monterey County, MCWRA, State Water Resources Control Board and
Elkhorn Slough Foundation,

Monterey County Planning and Building Inspection Department and the State Coastal Conservancy
coordinated the preparation of the plan, The Habitat Restoration Group (HRG) was selected as the
consultant to prepare the plan in 1993. The Elkhorn Slough National Estuarine Research Reserve
Advisory Committee (RAC) provided review and guidance on development of the plan.

GOALS AND OBJECTIVES
GOALS

The goals of the Moro Cojo Slough Management and Enhancement Plan are derived from the LUP and

RAC. Goals and objectives developed at the July 1993 RAC meeting are designated as "(RAC)" in the

~ text below,

* Preserve, enhance and restore the natural resource values of the wetlands and adjacent upland habitat
of the glough for maximum biological resource values.

* Reduce the impacts of human activities (including water quality, sedimentation and erosion) on the
slough’s wetland resources.
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Utilize resources of other projects as a vehicle for restoration (e.g., CaiTrans, Moss Landing Harbor,
Elkhorn Siough Nationa! Estuarine Research Reserve [where property within the reserve lies within
the Moro Cojo Slough watershed] and other agencies, as applicable).

Provide passive recreational uses of the slough and adjacent habitat where compatible with natural
resource management and adjacent land uses.

Increase freshwater supply to benefit wétland habitat values (RAC).
Develop BMP’s for the slough and immediate vicinity.
Restore and enhance habitat for plant and wildlife species of special status.

Provide natural resource interpretation for the residents of, and visitors to, the Moro Cojo Slough
region.

OBJECTIVES

The

objectives of the Moro Cojo Slough Management and Enhanicement Plan are the derived measurable

results of implementing the goals.

General Overall Objectives

G-1

G-2

Examine the benefits of maximizing freshwater retention (RAC).

Achieve habitat diversity through non-mechanical, low-maintenance and low-cost projects that
have minimum habitat disturbance (RAC). '

Biological Objectives

B-1 Evaluate the benefits, costs and feasibility of separating and increasing freshwater marshes
and wetlands (RAC).

B-2 Evaluate the benefits, costs and feasibility of separating and increasing salt/brackish water
marshes and wetlands.

B-3 Control and/or eradicate invasive non-native plant species. Minimize opportunities for non-
native plant species to establish in and around the natural habitat areas.

B-4 Create barriers to deter domestic pets, feral animals and non-native wildlife from habitat
areas. These animals reduce the value of natural habitats for waterfowl and other species
naturally associated with such resources,

B-5 Manage habitat in and around the wetlands in 2 manner conducive to maintaining and/or
enhancing wildlife habitat values. '

B-6 Where possible, create buffers between existing and/or proposed agricultural/urban
developments and the sensitive Slough habitat areas, consistent with the Loca] Coastal
Program.
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B-7 Revegetate barren and degraded areas with native plant species to enhance botanical and
wildlife values. '

B-§ Maintain the local gene pool of native vegetation by planting locally native species.
Water Quality and Non-Point Pollution Objectives
W-1 Identify alternative methods to address water quality problems at the source (RAC).

W-2 Minimize sedimentation and soil erosion through the use of vegetation cover and other surface
erosion control measures.

W-3 Improve and/or create stormwater detention facilities to protect/enhance water quality of the
slough from agricultural and urban runoff.

W4 Manage water and drainage to accommodate agricultural uses on adjacent lands.

W-5 Avoid actions that impact groundwater,

W-6 Coordinate with mosquito abatement district o Mmeasures to minimize impacts to sensitive

habitat features,

W-7 Develop a monitoring program to evaluate the success of the slough management program.

Agricultural Objectives

A-1 Identify alternative management practices (RAC).

A-2 Identify practices which can benefit agricultural drainage and wetland resources (RAC).

A-3 Develop management plans for current agricultural crops to minimize impacts to wetlands.

A4 Identify practices to minimize erosion, control irrigation drainage and mi:::imize pesticide and
fertilizer runoff into wetlands.

A-§ Identify agricultural-wetland conflicts and mitigation measures for solutions.

Land Use Objectives

L-1 Evaluate potential habitat restoration areas on marginal agricultural lands (RAC).

Public Access and Education Objectives

P-1 Evaluate linking public access with educational facilities within and adjacent to Moro Cojo
Slough (RAC). .

P-2 Encourage citizen involvement and participation in the planning and implementation phases
of the watershed management plan.

P-3 Explore potential revenue sources and regulatory mechanisms to implement the plan.
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RELATIONSHIP WITH LOCAL COASTAL PROGRAM

The LUP, a segment of the Monterey County Local Coastal program, guides development within the
coastal zone in the Moro Cojo Slough areas of the county. The LUP focuses on critical planning issues
identified in the Coastal Act, including agriculture, _

Several policies within the LUP relate to the management of the area’s slough resources.

Policies include the following;

* Resource management and enhancement plan should be developed for Moro Cojo Slough.

* Environmentally sensitive habitat areas shall be protected against any significant disruption of habitat
values, and only uses dependent on such resources shall be allowed within such areas. '

Development in areas adjacent to environmentally sensitive habitat areas and parks and recreation
areas shall be located and designed to prevent impacts which would significantly degrade such area
and shall be compatible with the continuance of such habitat areas.

* Prime farmland should be permanently preserved unless there is an overriding need to protect the
public health and safety or where conversion is necessary to establish a stable boundary between agri-
culture and adjacent urban uses or sensitive habitat,

¢ Views along Highways 1 and 156 should be preserved and restored consistent with their scenic high-
way designation.

* Prohibit development to the fullest extent possible in beach, dune, estuary and wetland areas, and
protect viewsheds.

Planning guidelines specific to the County’s wetland resources have been developed in the LUP; these
include: development of low intensity recreational uses, research and education, grading setbacks adjacent
to wetland areas, reduction of impervious surface coverage, a2 100-foot setback established from the edge
of wetlands, and encouragement for preservation and restoration of wetlands.

areas in the Moro Cojo Slough area, including the Moss Landing Harbor District (MLHD) Master Plan
(1986), the North County Area Plan (1988), the Moss Landing Community Plan (1982) and the Elkhorn
Slough Wetland Management Plan (1 989).

EXISTING POLICIES AND REGULATIONS

Land use activities within the Moro Cojo Slough watershed are subject to regulations by several agencies.
Monterey County is the primary land use authority which regulates development-related activities within
the watershed, however, other agencies may be involved depending upon the location, activity and resour-
ces involved. Other agencies may include: California Coastal Commission (CCC) (permit within tidal,
wetland areas, appealable areas), CDFG (Streambed Alteration Agreements), permits relating to State-
listed plants and animals and Federally-listed plants, USFWS (relating to Federally-listed plants and
animals), Regional Water Quality Control Board (RWQCB) (discharges into waterbodies), NOAA Mon-
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terey Bay Sanctuary (discharges into Monterey Bay) or U.S. Army Corps of Engineers (COE) (fill or
excavation of jurisdictional wetlands or waters of the U.s.).

Monterey County

The County of Monterey has policies within the Local Coastal Program for new development within and
adjacent to environmentally sensitive resources, such as riparian corridors, wetlands and rare and endan-
gered species habitat. Policies include preparation of biological reports, setbacks to environmentally sen-
sitive habitats, and protection of sensitive areas through deed restrictions or dedication of permanent con-
servation easements, Where development has already occurred in areas supporting sensitive habitat,
property owners are encouraged to voluntarily establish conservation easements or deed restrictions.

Recently, in 1993, development projects have occurred adjacent to and outside of the coastal zone within
the town of Castroville, and have resulted in the deposition of fill materials in areas of apparent wetlands
along Castroville Slough (areas depicted on Figure 3-5). Because this area is largely outside of the coastal
zone, it is unclear whether permits were obtained from regulatory agencies, such as COE or RWQCB.
The developments have resulted in the fill of apparent wetlands and development within the 100-foot
riparian setback. Local permits were obtained and pursuant to Monterey County's restoration ordinance,
restoration plans have been prepared. The restoration plan is required for any unauthorized work within
the wetland area within the 100-foot setback but outside of the coastal zone. Under the ordinance,
restoration includes, but is not limited to, the revegetation of native plants and the reconstruction of
natural land features (Section 21.84.130).

U.S. Army Corps of Engineers (COE)

The U.S. Environmental Protection Agency (EPA), as administered by the COE, regulates the discharge
of dredged and fill materials into waters of the U.S. and has established a permit program to ensure that
discharges comply with environmental requirements. Since 1972 and the implementation of amendments
to the Federal Water Pollution Control Act (renamed Clean Water Act), the COE has had permit autho-
rity on filling and draining activities within navigable waters of the U.S. Since 1977, this authority was
extended to include wetlands and adjacent waters. Also in 1977, a Section 404(f) amendment was added
to the regulations which allowed for specific permit exemptions. These exemptions included normal
farming practices, maintenance of dikes, dams, levees, and construction and maintenance of farm/stock
ponds, irrigation ditches and drainage ditches (Section 404[f][1]). However, the exemptions do not apply
to activities whose purpose is to convert an area of waters of the U.S. into another use, where the flow
of waters may be impaired or the reach of such waters reduced (Section 404[f][2]). For example, a
permit would be required for the discharge of fill into wetlands in order to convert the wetland area to
produce upland crops.

In 1891, an Act of the Legislature declared the Moro Cojo Slough "unnavigable”, in the interests of recla-
mation (Clark, 1991). It therefore appears that actions following the implementation of Section 404 in
1977 would require permitting by the COE. Within the Moro Cojo Slough watershed, there have been
exempt, permitted and unpermitted alterations of jurisdictional waters and wetlands. As depicted in
Figure 3-5, the activities performed prior to 1977 appear to be considered pre-existing and would not be
subject to regulatory permitting. Activities eonducted since 1977 that are considered exempt include the
continued farming of wetland areas (i.e, farming/agricultural activities in areas below the approximately
10-foot contour) and continued maintenance activities along levees and agricultural drainage ditches.
Examples of permitted actions include culvert and tidegate installation at Moss Landing Road and culvert
replacement at Highway 1. Unauthorized actions have included d eposition of fill materials into previously
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undisturbed (pre-1977) portions of Castroville Sough and expanded farming or development activities into
previously undisturbed wetland areas. '

California Department of Fish and Game (CDFG)

Through Fish and Game Code 1601/ 1603, the Streambed Alteration Agreement, the CDFG has regulatory
authority on activities affecting the bed and bank of stream courses. Streambed Alteration Agreements
are required for construction-related activities within Stream courses relating to new flood control proj-
ects, road construction and development activities. The Department has a policy of no-net-loss of riparian
resources and often recommends a 2:1 or 3:1 replacement of riparian acreage lost. In addition, CDFG
also has permit authority on the take of State-listed threatened and endangered wildlife and plant species
through Section 2180 of the Fish and Game Code. CDFG also regulates the take of plant species which
are both State and Federally-listed through an agreement with the USFWS, Within the Moro Cojo Slough
watershed, CDFG has regulatory authority on the following species: seaside bird’s beak, Santa Cruz tar-
plant, Dudley’s Jousewort, Hickman’s cinquefoil, Santa Cruz long-toed salamander, California brown
pelican, southern bald eagle, peregrine falcon, and California clapper rail.

U.S. Fish and Wildlife Service (USFWS)

The USFWS regulates, through permitting, the take of Federally-listed wildlife species on both private
and public lands. USFWS regulates Federally-listed plant species when they occur on federa! lands or
where other federal agencies and/or funding is involved. USFWS also comments on issues relating to
natural resources through the California Environmental Quality Act (CEQA). Within the Moro Cojo
Siough watershed, USFWS requires consultation and permitting on the take of the following species and/
or their habitat: Monterey spineflower, SCLTS, California brown pelican, southern bald eagle, peregrine
falcon, tidewater goby, and California clapper rail. Additionally, USFWS consults with the COE regard-
ing wetland permitting issues.

California Regional Water Quality Contro! Board (RWQCB)

The Regional Board has permit authority on discharges into California’s waterways. They are responsible
for certifying compliance of discharges with the State’s clean water program. A certificate of compliance
(or waiver) is necessary prior to issuance of a Section 404 permit from the COE,

California Coastal Commission (CCC)

The CCC regulates development activity within the coastal zone in areas where the Commission has

Moss Landing Harbor District (MLHD)

The MLHD gained jurisdiction over all open water, to the point where tidal influence ceases for all
sloughs which drain into Moss Landing Harbor, including Moro Cojo Slough. This grant was made by
State Lands Commission in 1947. In 1991 » the Harbor District established a permit process for any acti-
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vity involving structures within, or physical use of open water areas. MLHD has issued permits for the
Harbor area and Flkhorn Slough, but to date has received no permit applications for Moro Cojo Slough
above Moss Landing Road. This discussion will be inserted into Chapter 7.

National Oceanic and Atmospheric Administration (NOAA)

The Monterey Bay National Marine Sanctuary, under authority of NOAA, regulates activities within the
Sanctuary. The Sanctuary has permit authority on any human-induced deposition of materials from Moro
Cojo Slough, and its tributaries, into the Bay.

Association of Monterey Bay Area Governments (AMBAG)

The Association of Monterey Bay Area Governments has proposed to devélop a watershed management
plan for the Tembladero, Espinosa, and Moro Cojo Slough drainages to address nonpoint source pollution

and regulatory personnel. Secondary reasons include indifference to resource protection policies and/or
regulations by landowners and lack of monitoring and enforcement by regulatory personne. _

IMPLEMENTATION PROGRAM

The focus of the implementation and cost estimate section is to identify potential sources of implemen-
tation, including both funded and volunteer activities. All activities will require coordination and appro-
val from landowners. There are several avenues for implementation of the watershed enhancement and
management recommendations. Activities could include the following:

Fully Funded Programs Administered by the County of Monterey. Funding could include General
Fund allocations, Public Works Department funding, Planning and Building Department funds, Parks
Department funding, or formation of a watershed-wide assessment district. If an assessment district is
formed, the capital improvements and yearly maintenance costs could be divided among the parcels within
the district.

Joint City and State/Federal Programs Administered by the County of Monterey. There are several
funding programs available for restoration of wetland and coastal resources. Funding may be available
from grant programs and/or matching fund programs for implementation of the enhancement and manage-
ment recommendations. Once funding is secured, implementation could occur by contracted qualified
personnel and/or volunteers (e. £., local schools, environmental groups, local residents).

State, Federal and Public Agency Programs. State, Federal or other public agencies that own land
within the watershed should be responsible for implementation of the resource enhancement and manage-
ment recommendations on their respective properties.
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Frivate Industry Funded Program. Certain projects are suitable for implementation by private industry.
These projects would be those that would be expected to potentially impact the wetlands, such as runoff
from development or direct impacts to significant resources from development (i.e., commercial/residen-
tial development). Implementation would occur by contracting with qualified personnel,

Volunteer Programs. Certain projects are suitable for implementation by volunteers. Projects could
include removal of invasive non-native Plant species (where there is no use of herbicides or heavy equip-
ment), monitoring of watershed features (i.e., water quality, vegetation, wildlife), and educational activi-
ties. Volunteer groups could include local school groups/classes, school science clubs, environmental
groups, residents and neighborhood/homeowners associations.

IMPLEMENTATION MECHANISMS

For project-wide and/or lower slough enhancement and Management recommendations, various
implementation strategies are identified and described. Pond stewardship and education are suitable as
Project-wide tasks; many of the implementation strategies are also suitable to the lower watershed-specific
plans. All activities will require coordination and approval from landowners.

Coastal Nonpoint Pollution Control Program

Within three years of program approval by NOAA and EPA (i.e., J anuary 1999), states must provide for
landowner implementation of the measures. Following a two-year monitoring period (to January 2001)
to assess the effectiveness of the measures, states will then have an additional three years' (until January
2004) to obtain landowner implementation of additional, more stringent management measyres where
Necessary 10 attain or maintain adequate water quality standards (EPA, 1993). A funding request, to pre-
pare a more comprehensive NPS Pollution program for the Natividad/Gabilan Creek watershed (which

Clean Water Act (AMBAG, 1994). A companion project, under Section 319(h) of the Clean Water Act,
is proposed to implement several wetland Testoration projects to demonstrate their value as natural filters
for reducing nonpoint source pollution and facilitating groundwater recharge (ibid.).

Watershed Stewardship/Education

The key feature in successfolly implementing a watershed Stewardship/education program is effective dis-
semination of information to area residents. Examples of implementation include:

Develop an Educational Brochure. An effective education device is the Preparation of a brochure that
is mailed to residents within the watershed. The brochure, or watershed guide, would describe the
resources of the watershed and list actions residents can take to improve the resource quality of the area.

‘Funding Sources: Area businesses (through advertisements) .
State Coastal Conservancy grants
Coastal Zone Management Program, NOAA
Section 314(b) Clean Lakes Program, EPA
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Establish a Watershed Restoration and Management Committee. An advisory committee of con-
cerned citizens could be established by the County to guide watershed activities.

Funding Sources: Coastal Zone Management Program, NOAA
Section 314(b) Clean Lakes Program, EPA

Establish an "Adopt-a-Habitat" Program. This program would utilize citizens, environmental groups,
school groups (local K-12; adult school; science/math clubs) to adopt a habitat (i.e., wetland, ozk
woodland, grassland). The volunteers would establish a program to regularly monitor and/or conduct
activities within their chosen habitat.

Funding Sources: Coastal Zone Management Program, NOAA
Section 314(b) Clean Lakes Program, EPA
State Coastal Conservancy grants
Intermodal Surface Transportation Efficiency Act (ISTEA)
Section 319 Non-Point Pollution Program, EPA

Examples of tasks that could be conducted include the following:

Bird monitoring: Monitor bird use of the slough a minimum of 4 times a year, in each major season.
At each count (minimum of 10 minutes) all birds seen or heard are recorded. Use data to compare
seasonal and yearly use.

Vegetation monitoring: Conduct vegetation monitoring along established transects (see Chapter 3) each

spring, recording plant species along transect line. Monitor trends in vegetation composition and vege-
tation cover.

Fisheries monitoring: Conduct yearly sampling of slough to document species composition and habitat
conditions. Conduct fish scale analysis 10 determine rate of growth of fish and fish condition analysis
as a monitor of aquatic habitat conditions. '

Reptile and amphibian monitoring: Conduct winter and spring sampling of water resources and known
breeding areas to determine species composition and presence of sensitive species. '

Water quality monitoring: Conduct seasonal measurements of water levels, Ph, temperature and salinity
within the slough. Periodically collect samples for laboratory analysis for nitrates and other pollutants.

Debris and trash clean-up: Conduct yearly assessments of the slough and other watershed areas and clean
up inorganic debris and trash.

Revegetation: Collect Jocal native plant species propagules (seed); coordinate nursery propagation; and
conduct revegetation of disturbed areas.

Non-native plant species control: Assess on a yearly basis the extent of non-native invasive plant species
within the watershed; conduct field work to control/eradicate species from select areas; coordinate with
qualified personnel on herbicide application.

Invertebrate monitoring: Conduct seasonal surveys of the slough to document presence and diversity of
aquatic invertebrate species. '
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IMPLEMENTATION FUNDING

State and Federal programs are currently available to fund wetland restoration and management projects,

Watershed Protection Funding, Environmental Protection Agency (EPA)

The EPA has a number of funds available to implement watershed protection measures, many of which
are applicable to projects proposed in the Moro Cojo Stough Enhancement and Management Plan.
Contact: EPA Office of Water Funds (202) 260-9113

Section 314(b) Clean Lakes Program. Funds available from the Restoration, Protection and Implemen-
tation Project to implement management techniques to protect water bodies. Funds are also available in
the Post-Restoration Monitoring Project to monitor and determine effectiveness of various restoration
techniques. Implementation programs are 50% matching monies. The Monitoring Project is 30% match-

ing funds.

Section 319 (h) Nonpoint Source Implementation Program (NPSP). Funds available for implementa-
tion of NPSP, including post-implementation monitoring. Matching funds percentages vary on the type
of project.

Coastal Zone Management Program, National Oceanic and Atmospheric Administration (NOAA)

This program is intended to provide funds for the implementation of State Coastal Zone Management

Programs, including non-point pollution control programs.

Contact: Coastal Programs Division, Office of Ocean and Coastal Resource Management, National
Ocean Service, NOAA, 1825 Connecticut Ave,, NW, Washington, DC 20235.

Wetlands Reserve Program, Agricultural Stabilization and Conservation Service

The program is intended to restore and protect farmed wetlands by providing permanent or long-term

easement with the Federal agency. Technical assistance from Natural Resources Conservation Service

(NRCS) on restoration practices is also available, Funding is available through 1995,

Contact: County or State NRCS Office of Conservation and Environmental Protection Division, USDA
(202) 720-6221.

Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991, Federal Highway Administra-
tion

The ISTEA program, administered in California by CalTrans; has funding available for habitat enhance-
ment when the enhancement is related to roadway improvements. Funding may be limited for projects
in the lower slough ad jacent to/within the CalTrans Right-of-Way.

Contact: CalTrans or Transportation Agency for Monterey County.
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CHAPTER 3
HISTORICAL PERSPECTIVE

Moro Cojo Slough has experienced dramatic hydrologic changes since the introduction of European-style
land uses in the mid-1800"s. These changes were aimed at draining land for agriculture, which counter-
acted the natural hydrologic forces that originally formed Moro Cojo Slough and its wetiands. Manage-
ment, enhancement and restoration efforts will involve reversing land reclamation efforts to an extent that
_does not impact remaining adjacent agriculture and other land uses. However, some of the historical
changes will be impossible to reverse to the precise historical conditions, for example, re-establishing
significant freshwater flows without the historical proximity of the Salinas River mouth. Therefore, resto-
ration efforts must be based upon realistic modification of the present condition and geared toward
maximizing biological values consistent with preservation of a healthy agricultural environment and local
economy.

HISTORIC HYDROLOGIC CONDITIONS
Pre-1850’s

Under conditions prior to the 1850s, Moro Cojo Slough was subject to tidal seawater exchange from the
ocean, as well as winter freshwater runoff and spring flow from the Moro Cojo. watershed. Periodically
the slough also received runoff from the Salinas and Pajaro Rivers and Elkhorn Slough. These
hydrologic and biotic features are partially displayed on an 1854 U.S. Coast and Geodetic Survey (CGS)
map (Figure 3-1).

The 1854 map clearly shows that Moro Cojo Slough experienced regular tidal seawater exchange. The
low tide line (which approximates Mean Low Water (presently —1.5 feet NGVD) extends well inland
and connects Moro Cojo Slough to the tidal inlet at the historical mouth of the Salinas River. The width
of the slough (up to 500 feet wide) resulted from constant scouring, the tidal ebb flows and a large tidal
prism. Highly meandering tributary channels are also characteristic of tidal flows.

The 1854 map shows the Salinas River in its pre-1910 historic Pposition, north of Moss Landing, along
with remnant channels that connected the Pajaro River to the historical mouth of the Salinas River. This
geometry of the Pajaro and Salinas River mouths would have brought winter freshwater inflows to
Elkhorn and Moro Cojo Slough, as well as the broad floodplain areas to the south. The historic mouth
of the Salinas River was relocated to its present position after 1908, when a major flood breached the
barrier beach just south of Mulligan Hill. Farmers, seeking relief from flooding of the Salinas River
lagoon, installed an earthen tide gate on the Old Salinas River inlet. The farmers, followed by the
MCWRA, periodically breached the seasonal summer sand bar to maintain Jow lagoon levels.

Geologic evidence indicates that the Salinas River may have been at its present south position at Mulligan
Hill for extended periods in the past (Gordon, 1987). Thus Moro Cojo Slough would have been periodi-
cally isolated from the Salinas River source of freshwater. Regarding this issue on Elkhorn Slough, with
relevance to Moro Cojo Slough, Gordon states that:
"...comments on seasonally freshwater in the slough (Elkhorn) are confined to the historical period -
that is, to conditions that have existed since European settlement began. There may well have been
" earlier periods when Elkhorn Slough was, as now, strictly speaking a marine estuary, with its waters
saline throughout the year (for example, in the geologic past when the Salinas River emptied naturally
into the bay near Mulligan Hill), "
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Gordon (ibid.) cites the deltaic bulge on bathymetric maps just offshore of the present mouth, as well as
the groundwater outflow in the 140-foot aquifer through an old channet of the Salinas River, just offshore
of the present location. It is probable that the Salinas River mouth switched between the two positions
over the past several thousand years, perhaps related to the magnitude of flooding. The momentum of
large floods would tend to take a more direct path, pethaps aided by erosion by wave storms on the
ocean. During non-flood periods, or when more moderate floods prevailed, a tidal inlet near the present
location would close due to insufficient tidal prism and ebb tide scour {as occurs presently). This would
have flooded the areas behind the barrier dunes until a low spot through the dunes to the ocean could be
overtopped. With the relatively large tidal prisms of the Eikhorn, Moro Cojo, Pajaro River/Watsonville
Slough systems converging at Moss Landing, and a permanent or semi-permanent tidal inlet, a low area
in the barrier dunes would persist.

Freshwater flows from the Salinas River to Moro Cojo Slough were, as they are today, tied closely to
the seasonal occurrence of rainfall. A review of flow records collected by the U.S. Geologic Survey at
the Spreckels gage prior to 1941, before the first reservoir was constructed, show extensive periods of
no-flow or very low flow between April and October. The same hydrologic pattern applies to the Pajaro
River. This means that freshwater inflows to Moro Cojo Slough from the Salinas River were seasonal,
and that marine conditiens would have predominated during the non-rainy season, even with the Salinas
. River mouth north of Moss Landing.

Freshwater flow from the Moro Cojo watershed to the slough consisted of both winter surface stormwater
runoff during the rainy season combined with perennial spring flow. The highly permeable areas of the
upper watershed are likely recharge sites for springs that emitted from the tributary valleys above the
present SPRR crossing as well as, perhaps, some of the seeps and springs found at Moss Landing and
the surrounding hillsides. Spring flow on hillslopes would have created perennial wetland areas within
upland areas. Spring flow and stormwater runoff flowing into the major tributaries of Moro Cojo Slough

of Moro Cojo Slough. This zonation probably moved seasonally towards the ocean during the rainy
season, but retreated landward in the summer months and during extended drought periods.

In summary, original hydrologic conditions in Moro Cojo Slough varied between fully tidal marine
conditions and periods of brackish and freshwater influences. Moro Cojo Slough was clearly under tidal
influence and, regardless of whether the Salinas River mouth was nearby, it undoubtedly experienced
periods of full marine influence, perhaps seasonally. Freshwater appears to have been abundant in the
east end of lower Moro Cojo Slough and on surrounding hillsides, due in large part to the presence of

topographically higher recharge areas to the east.

1850°s ~ 1910

The 1854 map (Figure 3-1) shows the beginning of European-style commerce and land use in the Moro
Cojo and Moss Landing area. By the 1880's, extensive land reclamation was underway in Elkhorn
Slongh and perhaps around Moro Cojo Slough. The most significant event for Moro Cojo, however, was
the construction of an early version of the Sandholdt Dam (Gordon, 1987) in the 1880’s, which apparent-
ly was only partially effective in blocking tidal flow to the upper slough. A 1910 map shows a partial
fill crossing over Moro Cojo Slough near the site of the present Moss Landing Road site (Figure 3-2),
A photograph taken shortly afier the April 1906 earthquake shows failure of this filF resulting from seis-
mic shaking and lateral ground spreading (Figure 3-3). During this period, prior to 1906, the SPRR
crossing was constructed, partially blocking the upper marsh plain of Moro Cojo Slough.
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It is reported that the agricultural industry grew and spread through the coastal Monterey Bay Area during
this period (ABA, 1989). It appears that agricultural uses occupied the hitls surrounding Moro Cojo
Slough above the tidal range. Reclamation of the tidal areas appears to have occurred later in the 1930’

In 1909, the Salinas River mouth was established south of Moss Landing at Mulligan Hill, Despite
construction of an earthen dam between Mulligan Hill and the beach to block northward flow, flow
spilled over to the Elkhorn Slough outlet in 1929, 1930, 1931, and 1934 (Gordon, 1987). The historic
mouth of Elkhorn Slough remained an open tidal inlet during this period. In the absence of freshwater
flows from the Salinas River, Elkhorn and Moro Cojo Sloughs became more marine in character.

1910 - 1947

reclamation of tidal lands around Moro Cojo Slough appears to have occurred in the 1930s and 1940's.
Typical methods included ditching, levee, and berm construction, Electrical pumps were later used to
drain ditches around reclaimed agricultural fields. Figures 3-4 and 3-5 shows the historical decrease in
potential tidal prism for Moro Cojo Slough resulting from Jevee and berm construction and exclusion of

Landing and surrounding areas (ABA, 1989). Presumably groundwater pumping for agricultural and
other uses depleted the shallow upper aquifer in the Moss Landing area. An increase in drilling and
pumping of deeper aquifers at 180 and 400 feet after the 1950’s caused salt water intrusion after the
1960’s, which has progressively spread landward up the Salinas Valley aquifer, including the area imme-
diately west of Castroville,

A review of historical aerial photographs taken between 1931 and 1993 found that reclamation activities
on former tidal marsh areas adjacent to Moro Cojo Slough occurred during this time. The Highway 1

Deepening of the slough mouth near the harbor has been accelerated in recent years by wetlands expan-

sion in upper watershed, which has increased the tidal prism and, therefore, tidal scour (Oliver, ez al.,

L_lQQS,).JV!oro Cojo Slough has not been affected since Sandholdt Dam and Moss Landing Road block
eros .

ive tidal flows.

1947 - Present .
The post-World War II period saw continuing'land reclamation and expansion of agriculture into the
1950°s and 1960’s. The levees along Moro Cojo Slough between Highway | and the SPRR crossing
appear in the 1956 air photos. - Ditching and levee/berm construction continued into the 1970's. The
marsh land below elevations of 10 feet mean sea level (MSL) along Moro Cojo Slough was cultivated,
but eventually became grazing land for cattle; grazing continues as the dominant use below elevations of
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10 feet today, although the pasture has degraded in many areas. Local landowners report that the pasture
quality was in good condition up to the early 1970°s. Causes for the pasture degradation are not known.
Possible causes include cessation of irrigation, the extended drought between 1987 and 1992, overgrazing,
a loss of groundwater and surface water from withdrawals in the watershed to the east, and continued
construction of drainage improvements in lower More Cojo Slough in the early 1970°s. In any event,
most agricultural land below elevations of 10 feet MSL along the slough has been abandoned, or is being
used for cattle grazing. :

It has been reported that it was common practice to flush accumulated soil saits from draip tiles under
agricuitural lands with irrigation water and then discharge the highly saline waters into Moro Cojo Slough
(Hansen, 1976 and Gordon, 1987). Water conservation practices now used on active farmlands of
predominately artichokes and strawberries do not allow irrigation runoff.

The culverts of Sandholdt Dam under Moss Landing Road were replaced and upgraded in 1988. The
present configuration inctudes four 48-inch reinforced concrete pipes with flap gates, These structures
replaced older culverts that leaked some seawater into Moro Cojo Slough and maintained saline and
brackish aquatic habitats. A slide gate was installed to restore a very limited tidal inflow between —1.5

and —2.0 feet MSL.

The Highway 1 culverts were replaced in the 1980's with 24-foot by 6-foot concrete box culverts.
Highway 156 was constructed at the southeastern side of the watershed prior to 1949 and involved filling
the upper end of Moro Cojo Slough.

The Kaiser National Refractories Plant adjacent to Highway 1 discharged waste effluent into Moro Cojo
Slough from the early 1940°s to 1972. The outfall was located in the vicinity of the Moss Landing
Harbor. The effiuent contained sediment consisting of calcium carbonate and magnesium hydroxide that
became suspended in the water of the slough and was then deposited on the Channel bottom. The
sediment was concentrated around the outfall . During high tide, the solids would settle out of suspension,
When the sediment reacts with the tidal water, the calcium and magnesium compounds form calcite
CaCO, and magnesium hydroxide (brucite) Mg(OH),. The location of the outfal] was moved in 1972
from the slough to an off-shore location in Monterey Bay. Although the historic and current effects of
these discharges on biota of Moro Cojo Slough are unknown, Hansen (1976) found that sediment

During this period, the cultivation of strawberries and other crops on highly erodible hillslopes
immediately adjacent to Moro Cojo Slough caused severe soils erosion. After World War I chemical
fertilizers, pesticides and herbicides came into widespread use. Organochlorine pesticides such as DDT
and Endosulphan were used in the areas surrounding Moro Cojo Slough in the 1950’ through 1980’s,
Although DDT was banned in the late 1960's, toxic byproducts persist in soils and are transported to
Moro Cojo Slough. Since there has been little fiushing in Moro Cojo Slough, these compounds have
accumulated in the slough sediments. This pattern of transport from farm fields to accumulation in
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estuaries has been documented throughout the central coast area (Salinas River, Pajaro River, and Elkhorn
Slough).

In summary, the present Moro Cojo Siough is cut off from tidal seawater exchange by the Sandholdt
Dam. Significant hydraulic constrictions to flood and tidal flow occur at the SPRR crossing, Highway
1, and Sandholdt Dam at Moss Landing Road. Reclaimed agricultural lands along the slough have been
abandoned or have been used for grazing. Limited tidal exchange and freshwater inflows have maintained

HISTORIC BIOTIC CONDITIONS
Pre-1850's

Although little information is available regarding early biotic conditions specific to the Moro Cojo Slough
area, there are many accounts and archaeological reports that describe conditions of nearby areas such
as Monterey, Elkhorn Slough, Santa Cruz, and the Monterey Bay in general. From these descriptions
and knowledge of local indigenous peoples, it is possible to build a picture of early historic faunal and
human conditions in the vicinity of the Moro Cojo Slough.

Current scientific knowledge suggests that the first native peoples migrated into the Monterey Bay Area
between 8,000 and 12,000 years ago. Archaeological evidence from the Moss Landing and Elkhorn
Slough areas date back 6,000 years and has added significant insight to theories as to what habitats and
fauna predominated in early times. Moro Cojo Slough is within the area historically occupied by people
the Spaniards called Costanoan. More specifically, the slough lies in the area of the Kalintaruk tribelet
of the Ohlone. It is likely that other hearby tribelets, such as the Mutsun, Ensen, Mustak, Imunakan,
and the Sahon, found means of utilizing the sloughs’ resources as well (Gordon, 1987; Margolin, 1978;
Patch, 1979). ‘

Spanish explorers as early as the late 1500’s wrote accounts of the indigenous people, their daily practices
of subsistence, as well as the predominant flora and fauna. Early documentation suggests that there
existed an environment far richer than is evident today. Prior to the advent of early agricultural practices
(draining, diking and irrigation) in the area, the water table was much higher, and the land consequently
much "wetter”. Wetlands of enormous size stretched over lowland areas mear the bays and water
channels, with tall stands of native bunchgrasses dominated open areas and higher elevations boasted
dense redwood forests and pine and oak chaparral. The Vizeaino party in 1602 witnessed a grizzly bear
feeding on a whale carcass near the water’s edge in Monterey. Up through the time of early Anglo
occupation, accounts of tule elk, wolves, pronghorn antelope, bald eagles, and California condors were
common. Although no formal agricultural practices were employed, the Ohlone subsisted on carefully
maintained edible plants. The Ohlone people practiced land management and harvesting techniques that
resulted in the proliferation of edible plant species and botanical products used for utilitarian items., Their
diet was commonly supplemented with game such as antelope, deer, elk, and a wide variety of sea and
land birds. The Ohlone also subsisted on marine communities including sea lions, sea otters, mussels,
urchins, and abalone.

The Ohlone set fire to the grasslands to maintain these areas in early successional stages and provide a
supply of edible grasses and herbs. Burning in the understory of woodlands also facilitated the growth
of edible herbaceous understory species. The tilling of the ground and specific harvesting techniques that
were applied during the harvest of roots, bulbs and corms promoted the regrowth of new plants. The
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loosing of the soil during harvesting was beneficial to the regrowth of new plants. The cessation of these
management techniques has probably resulted in reduced reproduction of some species and some
alteration of the native floral composition. :

With the onset of intensive grazing and active suppression of controlled burning that was used widely by
the Ohlone to retain native bunchgrasses, vast tracks of perennial grasslands began to slowly evolve into
the annual, non-native grasslands now present around much of the Monterey Bay. Numerous non-native
agricultural and horticultural plant species were cultivated. Many other non-native species, including
composites, grasses, legumes, and crucifers, were introduced into California because the seeds were in
the feed brought for domestic animals.

Substantial biotic changes began to take place with the occupation by Spanish missionaries and large
ranching families in the mid-1700’s. Land previously grazed by large herds of antelope was now fenced
in for cattle and sheep, reaching a peak in the hundreds of thousands. In 1860, Monterey County had
more sheep than any county in the United States (Gordon, 1987). Antelope were hunted for food and
sport, or simply starved. Tule elk survived a little longer in marshy areas less useable by cattlemen,

1850°’s - 1900

By the turn of the century, most large carnivorous and grazing mammals had been extirpated; thus
introduction of non-native plant and animal species was facilitated, and expansion of some native wildlife
populations was able to take place. Those iarge mammals remaining; marine and terrestrial, were able
to alter their behavior in response to their drastically changed environment. Grey foxes, bobcats,
coyotes, and mountain lions, which were once commonly seen or even underfoot, are now highly
secretive and rarely observed. Sea otters, which now spend their entire lives in the water, were once
"readily captured on land" ‘(Margolin, 1978). Numerous non-native agricultural and horticultural plant
species were cultivated, and others, including composites, grasses, legumes, and crucifers, were
established through various means and reproduced themselves in wilder areas. The clearing of riparian
and woody areas for agriculture and ranching, enabled native rodents such as the California ground
squirrel and the meadow mouse to proliferate far beyond their aboriginal populations. Altered grassland
- composition has also benefitted some native bird species, such as western mourning doves and meadow-
Jarks, which have adapted to feed on a variety of non-native grasses and will nest and feed in close
proximity to human developments.

1900 - Present

When Moro Cojo and Elkhorn Sloughs were connected by the lower course of the Salinas River and
subject, at least seasonally, to tidal influence, their mollusk faunas were similar. But since 1932, little
seawater has been j The chemical content of the water in the slough has

fluctuated greatly. | In 1973, the water was brackish (with salt content dropping to around 4 parts per

thousand [ppt] in the rainy season; low compared to seawater, which has 34 ppt). But since that time
salty drainage water pumped from nearby fields into the slough has increased the salinity significantly
ansen, 1976). : .

Evidence of the historic benthic infaunal community exists in the lower slough east of Highway 1. Soils
excavated from a ditch near the slough were found to contain dead mollusks, including many bent-nosed
clams, Washington clams, jackknife clams, Pacific littleneck clams, and bay mussels. Early hydrologic
changes exterminated virtually the entire molluskan fauna of Moro Cojo Slough. All of these mollusks
now live in the Elkhorn Slough {Gordon, 1987). In 1975, a large drainage ditch was excavated and a
levee constructed along the south side of the slough, extending from its Castroville tributary upslough
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to within 200 meters of the railroad crossing. Masses of shells were excavated in levee construction,
indicating that a rich marine benthic community, including over a dozen species of mollusks, once
extended 3 kilometers inland from the mouth of the slough. Above the railroad crossing, a narrow strip

slough, from full-marine to brackish to full-freshwater.

During this period, the wetlands on the slough margins have been diked and filled, reducing the extent
of wetland habitat. Within the last 10 years, much of the Castroville Slough arm was filled as a result
of the unauthorized conversion of wetlands to agricultural land. The natural vegetation in smaller
tributaries, such as willows, herbaceous hydrophytes or mature coast live oak trees, have been removed
for agriculture, or altered due to deposition of sediments from upland erosion. In some areas, these sedi-
ment-filled drainages have become a major problem. The habitats of the upper watershed have altered
through time. Maritime chaparral and oak woodlands have been modified by residential development and
agricultural land uses; non-native vegetation is common, including groves of eucalyptus and residential
landscaping. Despite these changes, the watershed still supports unique habitat for wildlife, including
habitat for rare, threatened and endangered amphibians such as the California brackishwater snail,
SCLTS, California tiger salamander and California red-legged frog.
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Photo apparently showing 1906 earthquake damage to the crossing over the
mouth of Moro Cojo Slough. Caption for photo reads: "Ground ruptures in
Moss Landing between Monterey Bay and Old Salinas River. View eastward
toward bluffs between Elkhorn and Moro Cojo Slough.” Although the caption
locates the photo between Monterey Bay and Old Salinas River, the road cut in
the upper left corresponds to the alignment shown on the 1910 USGS map and
the crossing over Moro Cojo Slough. It appears that the road substantially
blocked tidal inflow into Moro Cojo.

(Source: USGS, 1978.)
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CHAPTER 4
PHYSICAL PROCESSES

METHODOLOGY OF STUDY

The hydrologic study consists of four elements. The first involves characterizing the- geologic, Beomor-
phic, and climatic factors that dictate the hydrologic functioning of Moro Cojo Slough and its watershed.
This has been accomplished by reviewing and compiling data from existing reports, maps, and other
available information, as well as applying scientific principles and judgement. A topographic survey was -
conducted to document key flooding elevations and to provide data for the hydraulic analysis. A hydro-
logic model of the Moro Cojo watershed was developed using the U.S. Army Corps of Engineers (COE)
HEC-1 hydrologic simulation model. A hydraulic model of Lower Moro Cojo Slough was compiled
using the COE HEC-2 hydraulic simulation model. The goal for this element is to have a basic under-
standing of how present and potential restored habitats function, as well as an understanding of the
physical definition of other key planning concerns, such as groundwater recharge, water quality, flood
control, and infrastructure (bridges and roads) maintenance.

The second element is a quantitative description of the effects that historical land use changes have had
on the hydrology of Moro Cojo Slough and its ecosystem. These changes have obvious immediate
effects, such as the construction of a dam across the mouth to prevent tidal circulation; however, there
are other affected processes that may take some time to fully adjust to the new conditions (sediment

The third element is to quantitatively define the key planning issues. This includes defining the key flood
elevations at points where urban and agricultural areas require protection, the potential tidal volume of
the slough, the duration of inundation that would be experienced in restoration areas, and water quality.
These factors were determined through field data collection and mapping, tidal level recordings, and
analytical methods.

The fourth element involves the hydrologic evaluation of restoration alternatives to assess their potential
benefits as well as impacts. This element also includes defining any remaining issues that would require
future detailed study and/or data collection.

The following analysis should be considered appropriate for a feasibility level analysis. This report will
provide'the basis for detailed designs once an overall restoration strategy is defined.

Physical Setting

Description of the Study Area. Moro Cojo Slough drains a 16.9 square mile watershed located along
the eastern edge of Monterey Bay in northern Monterey County, California (Figure 4-1). The watershed
extends from the foothills of the southern Santa Cruz mountains near Prunedale and Highway 101 on the
east to Monterey Bay on the west, and from Castroville on the south to Eikhorn Slough on the north.
Elevations range from over 500 feet above mean sea level (MSL) (equivalent to the National Geodetic
Vertical Datum [NGVD) or MSL of 1929) at the eastern headwaters to over 6.0 feet below sea level in
the channel at Moss Landing Road. The upper watershed from Castroville Boulevard eastward consists
of rolling hills underlain by sand-dominated sedimentary rocks, and incised by several intermittent stream
valleys. The predominant land uses in the upper watershed are residential, rural residential, and

agricultural.
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The lower watershed includes the remnants of Moro Cojo Slough, which is incised within a valley floor
of recently deposited estuarine muds. Elevations on the valley floor range from 0.0 feet MSL at the top
of the slough channel to about +8.0 feet MSL at the valley edges. The valley floor was once tidally
inundated, and field inspection reveals salt marsh and numerous remnant tributary tidal sloughs. The low
hills that surround the valley reach elevations 20 to 80 feet above MSL and consist of marine terraces
and fluvial terraces constructed by the Salinas River. Terrace surfaces bounding the slough are
characteristically flat with gentle to moderately sloping side slopes. Terrace use includes grazing, row
crop production, rural residential development, urban cover, and fallow land.

Moro Cojo Slough is an elongated, channel-shaped basin extending over 3.0, miles inland at elevations
below 0.0 feet MSL. The lower slough, between Moss Landing Road at the mouth and the confluence
with Castroville Slough, exhibits channel widths up to 500 feet, narrowing gradually to less than 50 feet
at the SPRR crossing and then to less than 5 feet at its head near Castroville Boulevard. The slough is
bounded by broad, flat areas of former tidal marsh that have been diked and drained. A nearly
continuous levee system bounds Moro Cojo Slough between the SPRR crossing and Highway 1; behind
these levees are drainage ditches serviced by pump systems. A small ditch has been dredged in the bed
of Moro Cojo Slough to an elevation of almost —6.0 feet MSL from just upstream of SPRR crossing to
a point almost 1,000 feet upstream of Highway One. Castroville Slough drains the northeastern side of
the town of Castroville into Moro Cojo Slough about 2.0 miles above Moss Landing Road. Other
tributary sloughs have been filled or reclaimed.

Land use in the former marsh plain area adjacent to Moro Cojo Slough consists of fallow agricultural and
grazing lands. The National Refractories Plant js located along the north bank of Moro Cojo Slough just
east of Highway I; this plant extracts chemical compounds from seawater before discharging a waste
brine through an ocean outfall,

GEOLOGY
Description of Landscape Units

The Moro Cojo Siough watershed lies within a geologic-tectonic unit referred to as the Salinian Block.
The Salinian Block is an elongated, northwest-trending segment of the coast ranges bounded to the
northeast by the San Andreas Fault and to the southwest by the San Gregorio-Sur Nacimiento fault zone,
The Salinian Block has Paleozoic high-grade metamorphic and Cretaceous granitic basement rocks
overlain by a sequence of dominantly marine sediments of Paleocene to Miocene Age, and non-marine
sediments of Pliocene to Pleistocene Age. In Moro Cojo Slough, recent Holocene (last 12,000 years)
continental and marine sediments are several hundred feet thick.

Deposition of the recent surficial sediments that underlie Moro Cojo was controlled by regional tectonics
and fluctuations in sea Jevel. The Pajaro, Elkhorn, and Salinas valleys were eroded during a low stand
of sea level prior to the last glacial period and were filled in with an upward-fining sequence of sediments
as the last glacial period ended. Sea level rose approximately 300 feet.

The eastern half of the Moro Cojo watershed is underlain by royghly 500 to 700 feet of undivided
Aromas sands that are, in turn, underlain by the Pleistocene Purisima Formation (Figure 4-2), Aromas
Sands are exposed in the upper (eastern) third of the watershed, within valleys incised-over the past
50,000 years, including Paradise Canyon and areas near upper Castroville Boulevard. These sediments
consist of loosely consolidated fluvial and aeolian (dune) sand, silt, clay, and gravel. The sand dune
deposits of the Aromas Formation are the predominant earth material exposed at the ground surface in

the Moro Cojo Siough area.

" Page 4-2 The Habitat Restoration Group
MORO C0JO SLOUGH MANAGEMENT AND ENHANCEMENT PLAN _ FEBRUARY 1996—705-01




e

The lower half of the watershed is occupied by recently dissected fluvial and marine terraces. The flight
of fluvial terrace surfaces, apparently representing the old uplified floodplain of the Salinas River, are
found at elevations between 10 and §0 feet above MSL. These surfaces are clearly evident along much
of the lower watershed and include the gently sloping agricultural fields along Elkhorn Road, Dolan
Road, and portions of the city of Castroville. The earth materials associated with these terraces are
referred to as the Antioch Terrace Deposits and consist of interbedded layers of sand, silt, and clay.

are recently deposited aeolian sand dunes. Recent dune sediments are found inland in the vicinity of
Meridian Road and near the northern end of Castroville Boulevard within the Moro Cojo Watershed.

Recent Geologic History and Seismicity

The Moro Cojo watershed lies within a very seismically active region of California. The watershed was
uplifted by the ongoing tectonic movement along the San Andreas Fault system. Recent studies of
estuarine systems near major fault zones (e.g., Humboldt Bay, California and Puget Sound, Washington)
reveal that tectonic uplift and earthquake-induced ground movements and liquefaction can significantly
affect the hydraulics of tidal estuarine Systems. Displacement within the San Andreas system along the
plate boundary is taken up along a series of faults of which the San Andreas is the most active, Other
significant faults in the vicinity of the Moro Cojo watershed include the San Gregorio, Zayante-Vergales,
King City, and Calaveras fault zones. Movement along these faults has resulted in horizontal
displacement of several hundred miles as well as local compressional uplift of severa) thousand feet,

The Santa Cruz Mountains, as well as the uplifted marine terraces along the mouth of Moro Cojo Slough,
reflect the uplift along the San Andreas fauit system. The regional tectonics of the area has played a
dominate role in shaping the Moro Cojo and surrounding watershed. For example, prehistoric fault
motions along the San Andreas fault have beheaded the Elkhorn Valley, significantly reducing the water-

of 0.5 feet, was measured following the 1989 Loma Prieta earthquake. However, there are also reports
of land subsidence and greater tidal inundation in Elkhorn Sleugh following the quake.

Earthquakes occurring along one of the many nearby major faults subject the area to intense seismic
ground shaking. Shaking may result in differential settlement, liquefaction, and lateral spreading, causing
damage to buildings, roadways and utilities. Seismically induced ground failures were observed after the
1906 (Figure 3-3) and 1989 earthquakes on the San Andreas fault (USGS, 1978; Foxx, Nielsen and
Associates, 1990).

Slough occurred during the most recent rise in sea level after the end the last glacial period 12,000 years
ago. Sea level rose approximately 300 feet between 12,000 and 5,000 years ago. Sediment inflows from
the local watershed and mud inflow from tidal currents laid down a thick sequence of loose plastic and
silty clay along the valley floor. These mud basin deposits, typically found at elevations less that 10 feet
below sea level, occupy the majority of the valley floor of Moro Cojo Slough.
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reports by the SCS for Monterey County (SCS, 1978) and some field observations. Soils found in the
basin are shown on Figure 4-1 and their hydrologic characteristics are found in Table 4-1.

In general, fine sandy loams are developed.on the Aromas Formation in the upper, eastern portion of the
watershed. These soils are characteristically moderately-to-well developed with moderate-to-high perme-
ability. The soils developed in the lower portion of the watershed are underlain by the fluvial and coastal
terrace deposits; these soils are moderately-to-well developed and poorly drained with slow permeability,
When vegetation is removed from these soils, they pose a significant erosion hazard.

HYDROLOGY

Moro Cojo Slough is a highly altered tidal system with a relatively smal! upland watershed that is covered
by a variety of land uses. Human activity over the past 130 years has had an overwhelming influence
on the present hydrologic and geomorphic functioning of Moro Cojo Slough and the amount and quality
of its habitat.

There are four major components 1o the present hydrologic system of More Cojo Siough:
1) tidal inflows from the Pacific Ocean;
2) direct precipitation and stormwater runoff from watershed areas;
3) groundwater spring flow; and
4) man-made drainage systems.

A past connection to the Satinas River, and at times the Pajaro River, provided seasonal fresh water to
Moro Coje Slough prior to 1910,

Tida! Inflows

Although much of Moro Cojo Slough is topographically within the tidal range recorded in Monterey Bay,
very little inflow occurs because of the highly effective tide gates at Moss Landing Road, which have also
been referred to as "Sandholdt Dam* (Gordon, 1987). Figure 4-3 shows recent tidal monitoring results
recorded above and below Sandholdt Dam. Only a small tidal inflow of seawater seeps through
Sandholdt Dam into Moro Cojo Slough. Within tidal range, Moro Cojo Slough has over 1300 acre-feet

The Highway 1 crossing forms a constriction with fill and a set of two 4-foot by 6-foot cuiverts, Levees
constructed along the slough restrict or have eliminated the inundation of large former marsh plain areas.
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The SPRR crossing consists of fill that blocks a large portion of the valley floor except for a 150-foot
bridge section over the channel. The bridge section is supported by numerous timber piles. Castroville
Boulevard also has extensive road fill bridged with two 60-inch culverts.

Precipitation and Stormwater Runoff

The Moro Cojo Slough watershed prbduc&s stormwater runoff during intense or long-duration winter pre-
cipitation. Annual rainfal) averages 17.3 inches in the Moro Cojo area. Statistical relations for precipita-
tion, depth, duration, and frequency are shown on Table 4-3. Storm peaks are generated in the upper
watershed.

Runoff from the low-lying valley surrounding the slough adds to the peak flow volume by filling lower
Moro Cojo Slough. No fiow records exist for the slough itself. Runoff rates and volumes computed for
this study are shown in Table 4-4.

Conveyance of flood flows in Moro Cojo Slough is restricted by artificial hydraulic controls at the SPRR,
Highway 1, and Moss Landing Road, and the levee and ditch System surrounding the slough. Tidal ele-
vations at the lower end of Moro Cojo Slough influence flood depths for most of the area up to SPRR.
Additional discussion of flood control is provided in sections below.

Flood Control

Flood control facilities in Moro Cojo Slough are managed and administered by the MCWRA. Local
farmers operate the Sea Mist Dam and Pump system on Castroville Slough, as well as the small scale
drainage around farm lands.

The Sandholdt Dam at the mouth of the Moro Cojo Slough is the primary fiood control structure for the
slough and for the agricultural areas east of Highway 1 extending east of the SPRR crossing. As pre-
viously mentioned, the dam consists of road fill and a set of culverts, one fitted with an adjustable slide

~ slough until the water level difference between the ocean and the slough is approximately 0.2 feet, a

difference that creates enough hydraulic force to open the flap gates and drain the slough to a lower water
level. ‘This flood control system essentially stores or detains stormwater runoff above Moss Landing
Road until Tow tide. The system is thought to provide protection for a flood of 25-year recurrence
(Moffitt and Nicol, 1984: MCWRA, pers. comm., 1993). The worst case for flooding occurs when the
peak inflow coincides with 2 high tide; according to a long-time local resident, this apparently occurred
during the April, 1958 flood when flow from Moro Cojo Slough overtopped the west bank below Moss
Landing Road and west of Highway 1 and flowed through buildings in Moss Landing. Hydraulic
modeling conducted for this study confirms this scenario with a 25-year flood with a tide level of 2.0 feet
MSL.
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Sandholdt Dam also strongly controls tidal and low water elevations between Highway 1 and the SPRR
crossing. The protection afforded by the dam allows for positive draining of adjacent fields by ditching,
pumping, and Jevees. _

Water Quality

The quality of the surface water in Moro.Cojo Slough is affected by past and present discharge from
adjacent farmlands, seawater and fresh water inflows, and stagnation due to a lack of flushing. Basic
water quality parameters have been measured by MCWRA (Koehn, pers. comm., 1993), ABA Consul-
tants (1988 and 1990), and others (e. g-, Hansen, 1976). Measurements of toxic pesticide compounds and
heavy metals have been taken by the California RWQCB and by Hansen (1 976).

The historical hydrologic changes in Moro Cojo Slough have reduced tidal and fresh water flushing while
agricultural, industrial, and urban uses were introduced adjacent to the slough. These uses are sources
of various chemical contaminants in Moro Cojo Slough.

Lower Moro Cojo' Slough just upstream of Sandholdt Dam and west of Highway 1 has retained marine
estuarine conditions with the limited seawater exchange allowed by the small slide gate (ABA, 1988).
Prior to culvert repairs in 1988, leaky culvert flap gates allowed similar conditions, Salinity in the lower

The pH levels have occasionally been measured above 9.00; high pH levels have been attributed to
seepage from the Kaiser Refractories Plant tailings ponds (Hansen, 1976). Fluctuations in pH and salinity
have been related to environmental stress on the lower slough fauna (Hansen, 1976).

Nutrient levels in surface waters of Moro Cojo Slough can be elevated by tidal inflow and by point and
non-point discharges from adjacent grazing, agricultural, and rural residential lands (ABA, 1989). Con-
tamination can occur by seepage from septic systems. The primary hazard of nutrients is the stimulation
of excessive algal growth and oxygen depletion or eutrophication. Nitrate and ammonia, common waste
products of cattle, can be entrained in runoff and delivered to the slough. Monitoring by MCWRA for
the period 1990-92 show occasional elevated levels of nitrates, ammonia, and phosphate.

A significant water quality problem in Moro Cojo Slough is the presence of residual pesticides and their
by-products in the soils, waters, and muds of the slough and adjacent areas, These compounds accum-
ulate in fatty tissues organisms, especially shell fish and aquatic species. Residual pesticide contamination
occurs in soils that are transported by stormwater runoff to waterways. Strawberry fields situated on
erodible soils are likely sources of contaminants. Contaminant exchange between the slough sediments
and the overlying water column occurs when the sediments are disturbed and mobilized. Shell fish and
benthic organisms accumulate these substances as they feed in the sediments; higher species, including
humans, accumulate pesticide compounds by consumption of contaminated shell fish, Sampling con-
ducted by the RWQCB in 1982 (pers. comm., 1994) found significant levels of DDT, endosuiphan, and
Toxaphene (Appendix B). High levels of toxicity were also found in sediment samples taken from Moro
Cojo Slough. For additional compilation of water quality data, see California Coastal Commission, Data
Evaluation Report for Elkhorn Slough Watershed (CCC, Santa Cruz).

Page 4-6 The Habilat Restoration Group
MORO Co10 SLOUGH MANAGEMENT AND ENHANCEMENT PLAN FEBRUARY 1996—705-01



Kerstin
Polygon


T

DBy S DR o
B T vl :

1.7—'4——'-4——\“"“0-—"—'*""‘—\.
Y W e wme e ame wee

T = v rr
L

:

— -

Pesticides currently used in area agriculture are chemicals that break down quickly (matter of hours) and
present less threat than past chemicals that persist in water, soil and food, and then biologically
accumulate in tissue.

Nonpoint source pollution (NPSP) is considered a problem for the Moro Cojo Slough watershed, resulting
in the degradation of wetland and riparian resource values. Pollution may occur from several sources,
such as sediment/erosion, confined animal facilities, poor nutrient management, poor pesticide
management, intensive livestock grazing, new development, failing sewage systems, and stormwater
runoff (EPA, 1993). Section 6217 of the Coastal Zone Reauthorization Amendments of 1990 (CZARA)
requires states with Federally approved coastal zone management programs, such as California, to
develop and implement Coastal Nonpoint Pollution Control Programs to ensure the protection and
restoration of coastal waters. Proposals to prepare a more comprehensive NPSP program for the region,
and to implement projects to reduce NPSP and facilitate groundwater recharge have been submitted to
Federal agencies for funding (AMBAG, 1994). For additional discussion of change detection in the
watershed see California Coastal Commission, A Pil ethodol for A in lative 1

f Activities that Generate Polluted Runoff: Elkhorn Slo Watershed, Monterey County, San
Francisco, January 1996, especially Appendix C-1. The Coastal Commission is undertaking additional
change detection work under a federal grant for "Estuarian Wetland and Watershed Inventory Using
NOAA’s CoastWatch Change Analysis Project Protocol in California’s Central Coast.”

GROUNDWATER
Aquifers

The Moro Cojo watershed is located in the northwestern corner of the Salinas Valley groundwater basin.
Principal aquifers occur in the underlying the Salinas River basin, an elongated basin extending approxi-
mately 70 miles along the Salinas Valiey from Monterey Bay eastward to San Ardo (Boyle, 1986).
Groundwater is a major source of water for agricultural and domestic water uses in the Moro Cojo area.
Overdraft has resulted in saltwater intrusion and a significant decay in the water quality of many wells
within the Jower portion of the groundwater basin, including the Castroville and Moro Cojo Slough area.

The Salinas Valley groundwater basin is comprised of three major water-bearing strata referred to as the
180-foot, 400-foot and 800-foot or deep zone aquifers. The 180-foot aquifer is confined principally to
the more recent Quaternary aged sediments; the 400-foot aquifer is found in the Aromas sands; and the
800-foot is composed of the Pliocene Purisima and Paso Robles formations (Johnson, 1980). In the lower
Salinas Valley, the 180-foot and 400-foot aquifers are separated by apparently continuous clay deposits
that restricts vertical flow between the water bearing units (termed an "aguitard” layer). In areas in upper
Moro Cojo Slough watershed above Castroville Boulevard, however, the aquitard is locally discontinuous
and a hydraulic link may exist between all three aquifers (Boyle Engineering, 1986 and 1987; Johnson
1980).

In addition to the three confined aquifers, a shallow unconfined groundwater table is present in Moss
Landing and in hills surrounding Moro Cojo Slough. Shallow groundwater is commonly found at depths
between O and 15 feet below the ground surface. Further groundwater information is contained in

MCWRA, } ontere ty Hydrogeologic S Volume I (MCWRA, 1995),
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Groundwater Movemen and Recharge

Water enters the aquifers through recharge from direct precipitation and surface flow in streams in the
shallow surface formations. The deeper aquifers are more expansive, receiving most of their recharge
from precipitation falling over a larger regional area. Their groundwater movement is controlled by a
Structural and stratigraphic boundaries. In general, groundwater movement in the deeper aquifers under-
lying the Salinas Valley is north-westward toward the ocean (Johnson, 1980),

The 180-foot and 400-foot aquifers are the principal water bearing strata for domestic, commercial, and
agricultural use within the Salinas Valley and the numerous wells in the Moro Cojo Slough area. The
majority of wells in the lower porticn of the Moro Cojo Slough watershed are used for agriculture,
whereas more wells in the upper portions of watershed are used for domestic water use.

The primary water quality problem in the Jower Salinas Valiey is salt water intrusion into the 180-foot
and 400-foot aquifers. In the last 75 to 100 years, groundwater levels in the Lower Salinas Valley and
the Moro Cojo area have dropped markedly. Since roughly the turn of the century, a measurable drop
in groundwater has been recorded in several of the wells within the Moro Cojo Slough area. Boyle
Engineering (1986) reports that wells located in the northeastern portion of the Salinas Basin (in the
&eneral vicinity of the Moro Cojo Slough), have dropped about 85 feet between 1935 and 1965. Since
1965, the groundwater table appears to have stabilized, however, The drops in water table elevations
within the 180-foot and 400-foot aquifer are in direct response 10 the on-going overdraft of the aquifers.
Salt water intrusion was first recorded in the late 1930's when several wells in the 180-foot aquifer
became contaminated and were abandoned. Since that time, salt water intrusion has affected about 13,000
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Seawater Intrusion

There is sea water intrusion in Moro Cojo Slough between the Monterey Bay and the SPRR tracks.
Three separate groundwater aquifers occur in the watershed, the 180-foot, the 400-foot, and the 900-foot
aquifer, The two upper aquifers have some salt water intrusion. Due to high surface salinity, salt water
intrusion occurs 200 feet below the ground surface; therefore, the 180-foot aquifer i this area i CORtami-
nated with salt water. The water in this aquifer is no longer usable for domestic or agricultural purposes.
Some of the hypersaline water documented in the 180-foot aquifer may be from residual saltiness of the
slough environment. The two factors that support this conclusion are (1) the clay layer within the soil
above the 180-foot aquifer is minimal, and (2) the water observed in the 180-foot aquifer is highly min-
eralized and did not have the overall appearance of salt water intrusion (J. Snow, MCWRA, pers. comm.,
1993).

In a small area in the southwestern portion of Moro Cojo Slough, and the area southwest of Highway 1
between Moss Landing and Castroville (outside the watershed boundary), the 400-foot aquifer has some
salt water intrusion. A well located in this area has a salinity of approximately 500 mg/. However, a
well located in Moro Cojo Stough north of Dolan Road at the Moon Glow Dairy did not have salt water
intrusion in 1989 (ibid). '

Studies indicate that in 1983, greater than 10,000 acres of the 180-foot aquifer in the Castroville vicinity
had sea water intrusion, and the effected area was expected to increase at a rate of approximately 250
acres per year (Seawater Intrusion Committee, 1987). The study also states that sea water intrusion has
effected an area of approximately 3,000 acres in the 400-foot aquifer, and is expected to increase at a rate
of approximately 120 acres per year. The study projects that between 1998 and 2003, the 180-foot and
the 400-foot aquifers in Castroville will no longer be usable (ibid). Although these areas include a
portion of the watershed, the problem appears to be increasing. The MCWRA plans to deliver reclaimed
water for irrigation to the Castroville area by 1997 in order to halt the pumping of groundwater in this
area (Pete Kochn, MCWRA, pers. comm.),

The Castroville Seawater Intrusion Project will use treated wastewater to augment groundwater supplies
for irrigation uses in the Castroville irrigation area. The reclaimed water will be provided by the
Monterey Regional Wastewater Treatment Plant. The Monterey Regional Water Pollution Control
Agency (MRWPCA) will upgrade the plant from a secondary treatment to a tertiary treatment facility as
part of the Salinas Valley Reclamation Project. The reclaimed water will be stored in a storage pond,
and it will flow by gravity to the reclaimed water distribution system. The distribution system in the
Castroville irrigation system area includes transmission and distribution pipelines, supplemental wells,
booster pump stations, and an operations center (Figure 4-6). The project also specifies the regulation
of wells in the Castroville service area. 7-3

The MRWPCA will operate the reclamation plant and storage pond as part of the regional wastewater
treatment plant. The MCWRA will operate the distribution system and regulate wells. The tertiary treat-
ment plant would provide approximately 2,500 acre-feet of reclaimed wastewater per month to the
Castroville irrigation system. In months with lower irrigation demand (i.e., October-March), excess
secondary wastewater would be discharged through an existing ocean outfall. In months with higher
irrigation demand (i.e., April-September), a deficit of reclaimed wastewater would exist, and ground water®
would have to be pumped to augment the reclaimed wastewater supply.

The Habitat Restoration Group Page 4-9
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The Castroville Irrigation Area Distribution system consists of 48 miles of reclaimed water transmission
and distribution pipelines. A network of pipes will distribute reclaimed water to approximately 12,000
acres around Castroville on 220 parcels of farmland. Lateral Pipelines, ranging from 8-27 inches in
diameter, branch off the main trunk pipeline from the treatment plant (described above) to serve each

farm parcel.

To provide a backup in the event reclaiméd wastewater production is interrupted and to supplement the
reclaimed water supply when needed, MCWRA wiill operate 24 supplemental wells with a combined dis-

The project is considered to be consistent with water resource policies to protect groundwater supplies,
with agricultural policies to protect agriculture, and with most environmentally sensitive habitat policies
to protect environmentally sensitive areas,
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Table 4-1. Soil Characteristics for the Moro Cojo Watershed
(from Soil Conservation Service, 1980)

The Hydrologic Soil Group is an empirically derived value that provides a measure of

infiltration and runoff potential of the a particular soil group and drainage area.

Approx. Approx. ' Areas’ of
SCS Soil Name and Depth Permeability | Hydrologic | Exposure in
Symbol General Description (in) (in/hr) Soil Group' | Watershed l
Ac Alviso silty clay loam 45 0.06- 0.6 D Lower
Ad Alviso silty clay loam 45 0.06 -0.2 D Lower
I Ax | Arnold 1oamy sand 48 6.0 - 20 B Upper
Ar Arnold-Santa Ynez Complex: 48 6.0 -20 B Upper
loamy fine sand
Cn Cropley silty clay 69 0.06 - 0.2 D Lower
Db Diablo clay 53 0.06-0.2 D Lower
Ed Elkhorn fine sandy loam 63 0.2-0.6 B Upper,
Lower
Ee Elkhorn Variant fine sandy 25 0.06 - 0.2 C Upper
loam
Oa Oceano loamy sand 80 6.0-20 A Lower
Rb Rinde Muck: sapric material 60 0.06 - 0.2 D Lower
Sh Santa Ynez fine sandy loam 61 0.06-0.2 D Lower

' "A" soils are most the most well-drained while "D" soils are the least permeable.
?  Upper watershed areas tend to be more well-drained and lower watershed area tend to be the
least permeable,

The Habitat Restoration Group
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Table 4-2. Hydrologic Characteristics of Moss Landing Harbor and Adjacent Wetlands

MORO COJO TIDAL DATUMS
ELKHORN SLOUGH AT HIGHWAY 1 BRIDGE

DATUMS

MLLW NGVD
ESTIMATED 100-YEAR HIGH TIDE +8.30 ft. +5.60 ft,
MHHW +5.33' +2.63'
MHW +4.64' +1.94'
NGVD (MSL 1929) +2.70' 0.00’
MLwW +1.08' -1.62
MLLW 0.00' -2.70'

Epoch (1960 - 1978) - Series 4 months (6/ 76-7/76; 5/77-6/77)

Hydrologic Characteristics of Moss Landing Harbor and adjacent wetlands.

(Source: NOS, 1978.)
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Table 4-3. Point Rainfall Depth for the Moro Cojo Watershed

STORM FREQUENCY

Duration 2-yr 10-yr 25-yr 50-yr 100-yr
5 min. 0.16 0.24 0.27 0.30 0.35
10 min. 0.26 0.41 0.48 0.53 | 0.61
1 hr. 0.55 0.81 0.95 1.06 1.22
2 hr. 0.78 1.15 1.35 1.49 1.73
3 hr. 0.95 141 1.65 1.83 212
6 hr. 1.35 1.99 2.33 2.59 2.95
1.10 1.50 1.65 1.80 2.00
12 hr. 1.91 2.82 3.30 3.66 4.23
24 hr. 1.60 2.50 3.20 3.50 - 4.00

Point rainfall depths for the Moro Coj

0 Watershed (from Monterey County

Department of Public Works Rainfall Intensities Chart; Plate No. 25, 1977, and

NOAA, 1977

The Habitat Restoration Group
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Table 4-4. Runoff Peak Flow and Volumes Computed for Selected 12-hour Events
Calculated by HEC-1 Simulation at Highway 1

———

Frequency (year) Peak (cfs) Total Volume (acre-feet)
2 506 513
10 891 894
25 1110 1110
I 50 1280 1277
' 100 1555 1543
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CHAPTER 5
BIOLOGICAL RESOURCES

VEGETATION RESOURCES

A reconnaissance-level botanical survey was conducted for the Moro Cojo Siough watershed. The survey
documents the major native and non-native plant communities observed in the watershed. The survey
was performed by walking portions of the lower watershed and driving public roads within the upper
watershed east of Castroville Boulevard over five visits between June 1993 and March 1994. Both upland
and wetldnd habitat types were observed during this time period, which spanned the blooming period for
‘most species and various hydrological. The reconnaissance-level field survey provided only a cursory
overview of much of the watershed. Most of the area is private property; therefore, portions of the
survey area were not visible by car or foot. Plant communities within these areas were further
documented through aerial photo interpretation.

Plant communities were designated utilizing the descriptions of the Preliminary Descriptions of the Ter-
restrial Natural Communities of California (Holland, 1986). The plant community designations of

Holland were modified, where necessary, in order to best describe the communities observed on the
project site. The plant communities are delineated on 1993 aerial-photograph base maps prepared by
Aerial Photometrics, 1993, scale 1" =300 (Figure 5-1). Aerial photographs at a scale of 1"= 1,000’,
provided by the MCWRA, 1993, were used to evaluate the extent of the plant communities east of
Castroville Boulevard (Figure 5-2),

The potential for the presence of rare and endangered plant species or habitat for such species was
evaluated through a literature review, personal communication with local experts and field survey
observations. The California Natural Diversity Data Base (CNDDB) was accessed for known populations
of State and Federal listed rare, threatened and endangered plant species within the watershed. The
California Native Plant Society (CNPS) Inventory of Rare and dan Pi iforni
(CNPS, 1988) was used to evaluate the potential for the presence of plant species listed by CNPS. Vern
Yadon, a native plant expert in Monterey County, was consulted on the distribution of listed plant species
and potential for occurrence within the watershed. The Draft nvironm R for M. ita
Regional Park (Terra-Sol Ltd., 1980) was researched for information on known populations of species
of special concern within the park boundaries.

Sensitive botanical resources are mapped on base maps at a scale of 1”=300' and 1" = 1,000" (Figures
5-3 and 5-4). Wetland and riparian habitats are depicted on Figure 5-5.

Plant species were identified utilizing The Jepson Manual (Hickman, 1993) and A California Flora and
Supplement (Munz and Keck, 1973) and are listed in Appendix C,

The extent of wetland habitat within the watershed was evaluated by mapping areas dominated by hydro-
phytic vegetation, conducting periodic soil samples tests, and evaluating the extent of wetland hydrology
during field surveys and literature research. National Wetland Inventory (NWI) maps for the Moss Land-
ing and Prunedale quadrangles (U.S. Department of Interior, 1972) were reviewed. Wetland designations
from these maps, which are based on high altitude aerial photo interpretation, were refined based upon
more detailéd site reconnaissance (Figure 3-5). A preliminary jurisdictional wetland delineation meeting
COE permitting requirements was not performed. A jurisdictional delineation would have to be conduc-
ted for any future project in wetlands (including restoration projects).
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PLANT COMMUNITIES

There are 10 natural plant communities in the Moro Cojo watershed, and five non-native communities,
The wetland communities include coastal salt marsh, freshwater marsh, and freshwater herbaceous
wetlands. A riparian habitat, the central coast arroyo willow riparian forest, and a grassland, the coastal
alkali grassland, may also be considered wetlands. Portions of the coastal alkali grassland that are
considered wetlands are mapped as wet coastal alkali grassland (Figures 5-1 and 5-3). The grassland
communities include coastal alkali grassland, non-native grassland, and mixed grassland. Plant com-
munities in the upper watershed include maritime chaparral, coast live oak woodland and coyote brush
scrub. The non-native plant communities are ruderal (roadside/weedy species), poison hemlock scrub,
agricultural land, rural residential landscape vegetation, and non-native landscape trees. Representative
locations of each mapped habitat are listed on Table 5-1: locations listed are considered representative
of the habitat type and display both vegetative and salient environmental features typical for the habitat.

For inaccessible areas the vegetation was interpreted by aerial photographs and the plant communities are
mapped as units with multiple plant communities represented.

Wetlands

Coastal Salt Marsh. The coastal salt marsh of Moro Cojo Slough extends from the Moss Landing Har-
bor to Castroville Boulevard The degree of salinity in this portion of the slough varies because, although
salt water enters the slough at Moss Landing and freshwater drains into the slough at Castroville
Boulevard, hypersaline water has been recorded. The hypersaline condition is, in part, due to flushing
of salts which are present in the soil. It is also likely the result of summer evaporation in stagnant or
slow moving waters. The high salt concentrations within the soil appear to be associated with reclaimed
and/or drained land. Although portions of the slough have brackishwater under certain conditions, the
coastal salt marsh vegetation persists due to the hypersaline conditions. Hypersaline water has been
recorded from the lower slough at the east side of Highway 1 (ABA, 1990). Field estimates of salinity
indicate hypersaline water, probably 40 ppt (ibid.).

The community is characterized by a dense cover of low-growing perennial herbaceous species, The salt-
tolerant hydrophytic species in this community tend to be dormant in the winter. The width of the
community varies in relation to topography such that the community widens where flat land borders the
slough channel and will narrow where the adjacent slope steepens. The coastal salt marsh also occurs
along the arms of the slough as well as the natural and man-made channels. There are large fields of
coastal salt marsh vegetation containing natural drainage channels between the SPRR tracks and
Castroville Boulevard. '

The coastal salt marsh has been significantly disturbed by cattle grazing. In some areas where portions
of the marsh are fenced, the marsh confined within the fenced area exhibits dense vegetation and the area
outside the fence is nearly bare from grazing impacts. Portions of the slough have been cut off from the
natural channel by berms resulting in the conversion of the dominant species from pickleweed to fat hen,
In addition, the extent of the coastal salt marsh in these areas has been significantly reduced when
compared to historical records of the marsh community i Moro Cojo Slough as depicted on an 1854
U.S. Coast Survey map (Figure 3-1).

Historic draining and ditching for agriculture has resulted in a significant loss of the coastal salt marsh
of the slough. Although the flora and hydrology have been altered, many of these areas retain wetland
characteristics and could be restored. In the Castroville Slough arm, the coastal salt marsh vegetation
has been significantly reduced in recent years. Farming activities have encroached into the slough such
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that the width of the slough has been reduced from 100 feet to less than 10 feet (Pamela Byrnes, Moss
Landing Marine Laboratory, pers. comm., 1993).

The border of the slough channels and areas that experience frequent flooding are predominantly
comprised of pickleweed (Salicornia virginica), a species adapted to periodic inundation. The remainder
of this community is composed of alkali heath (Frankenia salina), jaumea (Jaumea carnosa), saltgrass
(Distichlis spicata), alkali bulrush (Scirpus robustus), Pacific silverweed (Potentilla anserina ssp. egedii),
fat hen {Atriplex patula var. hastata), creeping rye grass (Leymus triticoides), and rabbitsfoot grass (Poly-
Ppogon monspeliensis). Alga was observed within the slough, both east and west of Highway 1 during
the field surveys. The alga mats varied in density depending upon the season. Ulva and Enteromorpha
have been recorded during monitoring studies performed by ABA (ABA, 1991). The alga appear to be
an important component of the water ecosystem, providing habitat for the brackishwater snail and other
invertebrates. '

The agricultural land north of Dolan Road has farming activities in swales that support remnant coastal
salt marsh vegetation. These disturbed areas also have vegetation representative of 2 seasonal wetland.
Although flooded in winter, these areas are eventually farmed. The area is mapped as coastal salt marsh/
seasonal wetland.

Freshwater Marsh. The freshwater marsh occurs east of Castrovilie Boulevard, and in one arm of the
slough west of Castroville Boulevard reaching northerly toward Dolan Road. Freshwater marsh has
vegetation that js adapted to survival in ponded water. The community is dominated by herbaceous
emergent species and associated hydrophytic species that border the aquatic areas and ponds within the
watershed. Portions of this community exhibit a dense undisturbed association of plant species, although
some areas of freshwater marsh have been significantly disturbed by cattle grazing activities and agricul-
ture. The freshwater marsh intermixes with the willow riparian community in some areas; these areas
are mapped as central coast arroyo willow riparian forest/freshwater marsh and include the freshwater
arms of the slough near Castroville Boulevard, and smaller tributaries in the upper watershed. The
mapping unit of central coast arroyo willow riparian forest/perennial wetland describes those areas with
willows that are interspersed with perennial wetland areas where the overstory vegetation does not occur
or has been removed, such as creeks in the upper watershed.

Species that occur in the freshwater marsh include smartweed (Polygonum punctatum), acute tule (Scirpus
acutus), bog rush (Juncus effusus), burreed (Sparganium eurycarpum), California tule (Scirpus
californicus), spike rush (Eleocharis sp.) and cattail (Typha latifolia).

Freshwater Herbaceous Wetland. The freshwater herbaceons wetland is associated with the upper
watershed of Moro Cojo Slough. The community consists of perennial and seasonal wetlands that occur
in depressions, swales, drainages, and along disturbed creek courses. This community is also associated
with wet meadow areas. Where the community is interspersed between wiliow thickets, it is likely that
the freshwater herbaceous wetland persists in wet areas, creek channels and drainages where the riparian
overstory has been removed. The species composition consists of herbaceous annual and perennial
hydrophytic species. Arroyo willow saplings and trees also occur within this community.

Seasonal wetlands were observed throughout the watershed. These areas include intermittent creeks,
seeps, ponds and depressions. These areas are characterized by annual species and perennial vegetation
adapted to survive the dry season. Examples are the seasonal ponds located along Dolan Road,

Perennial herbaceous wetlands have a constant source of water, but do not support emergent vegetation
characteristic of the freshwater marsh. These areas are associated with springs and seeps that provide
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surface and subsurface water, but do not have sufficient ponding to support significant emergent
vegetation, such as the perennial seeps in the Paradise Road area.

One depression near Highway 1 supports seasonal wetlands that surround a ponded area with freshwater
marsh vegetation that is mapped as freshwater marsh/seasonal wetland,

Dominant species observed in the freshwater herbaceous wetlands include bog rush (Juncus effuses), iris-
leaved rush (Juncus xiphioides), toad rush (Juncus bufonius), willow herb (Epilobium sp.), smartweed
(Polygonum sp.), rabbitsfoot grass, perennial rye grass, and loosestrife (Lythrum hyssopifolia).

Central Coast Arroyo Willow Riparian Forest

This riparian community is associated with the freshwater portions of the slough. The community can
form dense thickets of willow trees and shrubs, or can be composed of isolated willow trees. The com-
munity intermixes with the freshwater marsh community. Characteristic understory species include
California blackberry (Rubus ursinus), stinging nettles (Urtica diocia ssp. holosericea), and nut grass

(Cyperus esculentus).

In the upper watershed, the channels of the tributaries have been impacted by residential development and
agriculture such that the course of the original stream channel has been removed, culverted, or filled with
sediment. Subsequently, the willow riparian forest vegetation along these tributaries consists of intermit-
tent stands of arroyo willows interspersed with scattered arroyo willow trees. Along Blackie Road, the
willow riparian community associated with a creek along the road has recently been significantly limbed
and cleared. Willow saplings become established in natural drainages on farm land that have been
converted into agriculture run-off drainages and ditches.

Grasslands

Coastal Alkali Grassland. The coastal alkali grassland occurs between the SPRR tracks and Highway
1. In some areas, the grassland is separated from the slough channel by a berm. These grassland areas
can experience periodic inundation, saturation, ponding, and/or a high water table. Some of these coastal
alkali grassland areas are historical wetlands that were drained for agriculture, but because these areas
retain wetland characteristics unsuitable for farming, they are predominantly use for cartle grazing. Cur-
rently, these grassland areas have functional and abandened channels, and ponded low areas. The soil
in the coastal alkali grassland has hydric characteristics. The portions of this grassland community that
exhibit wetland characteristics are mapped as the wet coastal alkali grassland.

The community is dominated by grass species such as saltgrass, rabbitsfoot grass, perennial ryegrass, fox-
tail (Hordeum sp.) and meadow barley (Hordeum brachyantherum). There are inclusions of coastal salt
marsh vegetation such as alkali heath, fat hen and spikerush (Eleocharis sp.) within the grassland,

Much of the alkali grassland has been impacted by grazing activities. In addition, it is possible that long-
term grazing impacts have resulted in the alteration of the species composition of this community such
that the density of the native species has decreased, while the density of non-native species has increased,
An area near Highway 1 that has undergone intensive grazing is mapped as coastal alkali grassland/non-
native grassland. )

Mixed Grassland. The mixed grassland was observed along the slopes bordering the slough in the
vicinity of the mobile home park on Dolan Road. The community is characterized by native bunch-
grasses, non-native grasses and wildflowers. The community includes species such as purple needlegrass
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(Nassella pulchra), perennial rye grass, and creeping rye grass, and curly dock (Rumex crispus). Native
wildflower species such as Mariposa lily (Calochortus sp.) and soaproot (Chiorogalum pomeridianum),
A CNPS List 1B species, Gairdner’s yampah (Perideridia gairdneri ssp. gairdneri) was also observed
in this community. The mixed grassland community cowld occur in other portions of the watershed that
were not surveyed on foot.

Non-native Grassland. The non-native grassland is associated with abandoned agricultural areas,
hillsides bordering the slough, residential areas, and disturbed areas. The community is predominantly
composed of non-native grasses and herbs. Non-native grassland becomes established in areas where the
natural vegetation has been removed; thus, non-native grassland in common the rural areas within the
watershed, either as an dominant community or as an understory component of other communities,
Representative species include wild oat (dvena barbata), perennial ryegrass, ripgut brome (Bromus
diandrus), English plantain (Plantago lanceolata), and wild radish (Raphanus sativus). Native species
such as creeping rye grass and coyote brush shrubs (Baccharis pihdlaris) are also a component of this
community.,

Disturbed areas and large mapping units of the upper watershed are represented by a mixture of non-
native grassland and non-native plant communities. These are named for the dominant components and
include non-native grassland/ruderal, non-native grassland/non-native landscape trees, nom-native
grassland/rural residential vegetation, non-native. grassland/rural residential vegetation/ruderal, and non-
native grassland/rural residential vegetation/non-native landscape trees.

Maritime Chaparral

The maritime chaparral community occurs within upland areas in the upper watershed of Moro Cojo
Slough. Maritime chaparral is associated with hillsides and south-facing slopes from the Paradise Canyon
Road vicinity south to Manzanita Park (Figure 5-2). This community tends to intermix with the coast
live oak woodland. The community is associated in sandy substrates on coastal hills influenced by the
incursion of fog. The xeric conditions associated with sandy soils coupled with the temperate climate and
summer fog results in a specialized environment that sSupports many special status plant species. Rural
residential development occurs within this community.

The vegetation is characterized by manzanita species (Arcrostaphylos spp.), chamise (ddenostoma
Jasciculazumy), sticky monkey flower (Mimulus aurantiacus), poison oak, (Toxicodendron diversilobum),
toyon (Heteromeles arbutifolia), and black sage (Salvia mellifera). The community is potential habitat
for numerous protected plant species including (but not limited to) Pajaro manzanita, Hooker’s manzanita
(Arctostaphylos hookeri), and Monterey ceanothus (Ceanorhus cuneatus var. rigidus), which occur in
Manzanita Regional Park.

This community intermixes with coast live oak woodland. Much of maritime chaparral occurs in the
Paradise Road/Manzanita Regional Park area where access is limited; therefore, these areas were mapped
as large cells with many plant communities including the maritime chaparral/coast live oak woodland,
maritime chaparral/coast live 0oak woodland/rural residential vegetation/non-native landscape trees, and
maritime chaparralfcoast live oak woodland/non-native landscape tree associations,

Coast Live Oak Woodland

The coast live oak woodland occurs in the upper Moro Cojo Slough watershed. This community is
typically associated with the mesic conditions of north-facing slopes, hillsides, and shaded ravines. The
woodland intermixes with the maritime chaparrat community on inland hills. This community is charac-
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terized by an overstory of evergreen coast live oak trees (Quercus agrifolia) that reach a height of
approximately 25 feet. The dense understory contains herbs and shrubs such as coffeeberry (Rhamnus
californica), California blackberry, poison oak and bracken fern (Preridium aquilinum). In rural areas,
the understory has been disturbed such that non-native grassland has replaced, or intermixes with, native
herbs and shrubs. This community has been fragmented by residentia! development, roads, and farming
activities in this area. Rural residential land uses in the upper watershed area east of Castroville
Boulevard result in disturbed coast live oak: woodland associations that are mapped as non-native grass-
land/coast live oak woodland/rural residential vegetation/ruderal, coast live oak woodland/rural residential
vegetation, or coast live oak woodiand/rural residential vegetation/non-native landscape trees.

Coyote Brush Scrub

Coyote brush scrub occurs on hillsides in the upper watershed of Moro Cojo Slough. The density of the
community can range from thickets of dense impenetrable shrubs to scattered shrubs interspersed with
herbaceous species. The community is dominated by coyote brush shrubs and poison oak. Although
coyote brush is a native shrub species, it tends to invade disturbed land; therefore, most areas of coyote
brush scrub have resulted from previous land clearing practices. One large disturbed area is mapped as
non-native grassland/coyote brush scrub. Other areas that are dominated by coyote brush scrub also have
other non-native vegetation components such as the coyote brush scrub/ruderal, coyote brush scrub/poison
hemlock scrub, and coyote brush scrub/non-native grassland/ruderal associations.

Non-native Plant Communities

Ruderal. Ruderal vegetation consists of native and non-native weed species that tend to invade disturbed
areas such as roadsides. Ruderal vegetation can occur as understory vegetation or a component of
another plant community (i.e., ruderal vegetation can be a component of non-native grasslands.

Ruderal vegetation is also associated with abandoned agricultural fields and vacant lots. In the Moro
Cajo Slough watershed, ruderal vegetation consists of species such as wild radish, bristly ox-tongue
(Picris echioides), wild geranium (Malva parvifiora), horseweed (Conyza canadensis), and black mustard
(Brassica nigra).

Poison Hemlock Scrub. The poison hemlock (Conium maculatum) scrub occurs on berms and hills
bordering Moro Cojo Slough channels west of Castroville Boulevard. This non-native comrmnunity is
dominated by poison hemlock, although additional non-native species such a wild radish (Raphanus
sativus) also occur (these areas are mapped as poison hemlock scrub/ruderal). The berms also support
coastal salt marsh vegetation: therefore, the vegetation maps depict cells of coastal salt marsh/poison
hemlock scrub and coastal salt marsh/poison hemlock scrub/ruderal vegetation.

Agricultural Land. The agricultural land consists of mono-cultures of agricultural crops such as
strawberry, artichoke and herbs. These fields associated have ruderal and herbaceous hydrophytic species
within drainage channels.

Rural Residential Vegetation. This mapping unit includes areas that have been landscaped with native
or non-native species, residential gardens and orchards, and the ornamental vegetation that is associated
with residential homes.’

Non-native I..andécape Trees. The non-native landscape trees in the Moro Cojo Slough watershed
includes stands of eucalyptus, as well as Monterey cypress and Monterey pine trees that have been planted
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as ornamental trees. Large areas of non-native trees often have an understory of ruderal vegetation and
are mapped as non-native landscape trees/ruderal.

PLANT SPECIES OF CONCERN

There are 20 special status plant species with potential to occur within the Moro Cojo Slough watershed.
Most of these species are associated with the upland habitat of the upper watershed. Table 5-2 outlines
the scientific and common name of each species, the habitat(s) where it is known to occur, and the State,
Federal and CNPS listings.

Eight plant species of special concern were observed or have been reported to occur within the watershed
of Moro Cojo Slough. Three of these species were observed during the 1993 field surveys. Gairdner’s
yampah was observed within the mixed grassland on the hillside between the mobile home park on Dolan
Road and the slough during the 1993 survey. Hooker’s manzanita and Pajaro manzanita were observed
in the maritime chaparral community of the upper watershed.

Seven of the plant species of special concern have been reported to occur in Manzanita Regional Park
including Hooker’s manzanita, Pajaro manzanita, Monterey ceanothus, Monterey spineflower, Eastwood's
goldenbush, smafl-leaved lomatium, and Gairdner’s yampah (CNPS, 1988). It is likely that these species
occur in other portions of the watershed with the maritime chaparral community, such as the area north
of Manzanita Regional Park.

It is expected that many populations of rare, threatened or endangered plant species occur within the
watershed, predominantly in upland plant communities. Due to access, timing and budget constraints,
focused surveys for these populations were not conducted for this plan. Because of the potential for these
species in suitable habitat areas, focused surveys for these species are recommended.

WILDLIFE RESOURCES

Reconnaissance-level field surveys to assess existing wildlife habitat conditions were made during June,
July, and September 1993, and January, February and March 1994. A literature review and consultation
with knowledgeable people augmented the information base for wildlife resources in the study area. Al-
though wildlife literature specific to the Moro Cojo Slough area is limited, research conducted in similar
habitats (i.e., Salinas River environs, Elkhorn Slough) in the vicinity of the study area provided vatuable
reference.

The occurrence of rare, threatened, endangered and State species of special concern was researched for
alt habitats within the study area. The CNDDB was accessed for information on the location of existing
populations of sensitive wildlife species (CNDDB, 1989). Limited, focused surveys for sensitive wildlife
species were conducted in winter 1993/1994 to further document potentia! presence of sensitive species,
Sensitive wildlife resources are portrayed on base maps (Figures 5-3 and 5-4). Appendix D, Wildlife
Species Observed or Predicted to Occur in the Moro Cojo Slough Watershed, identifies which species
were observed during the study and which are predicted.

WILDLIFE HABITAT

The Moro Cojo Slough study area is a valuable resource to a great variety of wildlife species, The
slough and its associated habitats, along with the Elkhorn Slough system, and the Pajaro and Salinas
River mouth areas, are of regional importance to wildlife. Coastal sloughs and associated wetlands of
the central California coast are well-known for their importance to migratory birds. Moro Cojo Slough
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is one of the few remaining natural coastal wetlands in the Monterey Bay Area. Within the context of
the Bay, much of the upper slough area serves as a focal point for wildlife activity. Much of the lower,
more saline reaches of the slough have been reclaimed over the last 150 years, for agriculture and other
human needs, yet stiil possess: high wildlife value. In the local coritext, the slough is a focal point for
wildlife activity (especially waterbirds), as the project area’s natural habitats serve as a refuge for wildlife
within the agricultural and urbanized environment of -central Monterey Bay.

Studies focusing on the wildlife of Moro Cojo Slough are few and, for the most part, highly qualitative.
Wildlife of the Elkhorn Slough, however, has been studied quite thoroughly for many decades and can
serve as an important reference in predicting which wildlife species occur in the similar habitats of Moro
Cojo Slough. :

The Moro Cojo Slough study area is comprised of the following habitats: coastal salt/brackish-water
marsh, coastal alkali grassland, non-native grassland, mixed grassland, central coast arroyo willow
riparian forest, freshwater herbaceous wetland, coyote brush scnib, poison hemlock scrub, agricultural
land, and maritime chaparral. The plant composition of these habitats is described in the vegetation
~ section:of this report. ‘

Wildlife species diversity and abundance on the project site varies seasonally and annually, depending on
the quantity and quality of resources present. While some wildlife species may be restricted to certain
plant communities due to specific habitat requirements, many of themi utilize several of the habitats
present in the study area. -

The slough’s overall wildlife value results from its diversity of habitats, and location along the coast
adjacent to the highly productive Monterey Bay. The wildlife value is also due to limited human
disturbance resulting from limited access along much of the length of the slough. The slough is especially
important for migratory waterbirds and shorebirds, and raptors. It may be assumed that of the more than
200 species of birds that may be seen at the Elkhorn Slough, many also make use of the resources in the
Moro Cojo Slough area. Allen and Reilly (1980) observed a total of 14 shorebirds and three other bird
species in a short survey. Hansen (1976) observed a similar number of species. ‘The waterbird and
shorebird total observed in the Elkhorn Slough represents approximately 56% of all the waterbird/shore-
bird species recorded in California (excluding oceanic species).

The wildlife value of Moro Cojo Slough is affected by intensive agricultural activities (past and present)
which surround it, as well as urban development around much of the south and east sides of the upper
reaches. Agricultural practices have impacted the wildlife value of the slough through removal of native
upland habitat, limiting resources for wildlife.

Central Coast Arroyo Willow Riparian Forest

This habitat type includes the willow riparian forest which occurs along much of the upper reaches of the
slough as well as along most of the tributaries flowing into the slough. The riparian habitat of the study
area supports a high diversity of terrestrial wildiife species, due to the availability of numerous cover,
roosting, nesting, and foraging sites provided by the ebundant plant growth and the stratified nature of
the vegetation. The riparian woodland is especially valuable as a wildlife refuge from the largely
. unsuitable habitat conditions of the adjacent agricultural fields. - In addition, the riparian habitat functions
as a movement corridor for wildlife species between different habitats. Much of the riparian habitat in
the study area, however, is highly fragmented, interrupted by agricultural and residential developments,
which tends to reduce the complexity of the vegetative layering and, thus, the overall wildlife value,
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Amphibians. Amphibians are an important ecological component of riparian systems (Brode and Bury
1985). The presence of water, abundant dead and fallen woody material, and the high productivity of
insects associated with deciduous vegetation makes this habitat highly suitable for several amphibian
species. The adjacent aquatic environment offers an important resource to many frogs, toads, and
salamanders that require standing water to complete their life cycles. Dead and downed woody material
provides cover which moderates temperatures during the dry season, and creates suitable microclimates
for amphibians. The high productivity of insects provides amphibians with an abundant food source.

Some of the amphibian species expected to use this habitat in the study area include California slender
salamander, arboreal salamander, Santa Cruz long-toed salamander (SCLTS), California tiger salamander,
Pacific treefrog, bullfrog, and western toad.

Reptiles. The mesic environment of this habitat is suitable for a variety of moisture dependent/tolerant
reptile species, as well as those species which occur in more xeric situations. The abundance of dead and
downed woody material offers suitable cover and rest sites, while the abundance of insects provide an
important food source. Small mammals and amphibians occurring in this habitat are important food
resources for snakes.

Reptiles known or expected to occur in this habitat include western fence lizard, northern alligator lizard,
southern alligator lizard, sharp-tailed snake, ring-necked snake, western terrestrial garter snake, common
garter snake, and common kingsnake.

Avifauna. Birds are the most numerous and diverse faunal group within the riparian habitat. The dense
and diversified vegetation provides cover, forage, and nesting and roosting sites. The adjacent estuarine
habitat provides various bird species opportunities for foraging, drinking, and bathing. Riparian habitat
is an essential resource for migratory birds, offering a resting area where fat reserves can be replenished
before continuing long distance flights between wintering and breeding grounds. As a result of migratory
and local movements, reproduction, and seasonally changing habitat requirements, bird species richness
and diversity in this habitat varies from season to season.

Some of the common representative birds occurring in this habitat include green-backed heron, belted
kingfisher, Anna’s hummingbird, downy woodpecker, black phoebe, Pacific-slope fiycatcher, Swainson’s
thrush, Wilson’s warbler, warbling vireo, black-headed grosbeak, chestnut-backed chickadee, Bewick's
wren, bushtit, California towhee, ruby-crowned kinglet, yellow-rumped warbler, yellow warbler, and
song sparrow. A large-shouldered kite aggregation has been reported in the vicinity of the Trails End
Mobile Manor; over 100 birds have roosted in the willow trees in the late winter of 1987 (M. Siiberstein,
pers. comm. for Charlie Vierra).

Mammals. Most of the mammalian species using this habitat in the study area are largely year-round
residents. While some of these are abundant in non-riparian areas, many are dependent on riparian
habitat for food, water, dispersal corridors, and escape and thermal cover (Mayer and Laudenslayer
1988). The moist ground conditions and the large population of invertebrates within the soil and
woodland litter are especially suitable for insectivorous mammals such as shrews and moles. The
vegetated corridor functions as an important passage for the movement of predatory mammals such as
gray fox, weasel, and skunk. The shade and presence of water throughout the year make this habitat
suitable as refuge for many species occurring in the surrounding xeric habitats,

Some of the mammal species of known or potential occurrence in this habitat include Virginia opossum,
ornate shrew, vagrant shrew, broad-footed mole, brush rabbit, raccoon, striped skunk, red fox, gray fox,
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long-tailed weasel, muskrat, dusky-footed woodrat, and deer mouse. The red bat may roost in this
habitat. :

Coyote Brush/Poison Hemlock Scrub

This habitat supports a limited, but distinctive fauna. Coyote brush scrub is used by wildlife species that
require dense, brushy habitats for cover and breeding. The interspersion of geassy patches within the
scrub vegetation creates a diversified habitat structure and provides openings for species that forage in
open areas adjacent to dense cover.

Avifauna. The dense vegetation is especially suitable for breeding bird species such as Bewick’s wren,
song sparrow, white-crowned sparrow, California towhee and wrentit. The resident bird population is
supplemented by migrant wintering species, such as fox sparrow, Lincoin’s Sparrow, white-crowned
Sparrow (migratory Z. . gambelii) and golden-crowned sparrow. The abundance of wintering birds in
this habitat creates optimal foraging conditions for American kestrel, merlin, Cooper’s hawk and sharp-
shinned hawk.

Mammals. Small mammals typical of this habitat include brush rabbit, California pocket mouse, deer
mouse, brush mouse and house mouse, all of which are prey for raptors, bobcat, gray fox, coyote and
long-tailed weasel.

Mixed/Non-native/Coastal Alkali Grassland

The primary habitat type occurring on the project site is grassland vegetation, In the context of the
project site, this vegetation type is an important component of the stough ecosystem. Grasslands provide
an important buffer for the slough as well as habitat resources to wildlife of the slough.

The grasses and forbs typical of this community produce an abundance of seeds and attract numerous
insects, thereby providing food for a variety of rodents, seed-eating birds and insectivores. These species
form the prey base for large predators, Aerially-foraging species, such as bats and swallows occur in
grassland habitats in search of flying insects. '

Amphibians. Amphibian use of this habitat is limited due to its arid nature. A few species, such as
SCLTS, California tiger salamander, Pacific treefrog and western toad may disperse into these habitats
from nearby breeding sites and to forage, and use rodent burrows for shelter during the dry season,

Reptiles. Reptiles are common in non-native grassland habitats. The tall grasses and occasional scattered
shrubs, provide excellent cover and support prey populations of insects and rodents. Rodent burrows pro-
vide additional refuge for snakes and lizards. The western fence lizard is the most common reptile in
this habitat. Other species most likely to occur in this habitat include western skink, western yellow-
bellied racer, gopher snake, common kingsnake, and western terrestrial garter snake.

Avifauna. Grassland habitats are used extensively by raptors, and granivorous and insectivorous birds,
- Commonly occurring raptors include northern harrier, red-tailed hawk, American kestrel, merlin and
black-shouidered kite. Northern harriers are known to nest in grassland habitats throughout the region.
Common passerine birds typical of this habitat include black phoebe, Say’s phoebe, loggerhead shrike,
barn swallow, savannah sparrow, house finch, lesser goldfinch, white-crowned sparrow and golden-
crowned sparrow,
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Mammals. The grasslands also provide food and cover for small rodents and rabbits. In turn, these
mammals provide a prey base for larger predatory species. Representative mammals of this habitat
include brush rabbit, black-tailed hare, Botta's pocket gopher, deer mouse, California meadow vole,
western harvest mouse, striped skunk, gray fox, coyote and long-tailed weasel. Bats, such as little brown
myotis and big brown bat, are expected to forage over this habitat.

Freshwater Herbaceous Wetland

Freshwater wetlands are considered one of the most productive wildlife habitat types in California (Mayer
and Laudenslayer 1988). Wildlife species richness and abundance in wetlands are linked to the
availability of water, thus wildlife use will vary as hydrologic conditions change. While many of the
wildlife species frequenting wetland habitats are dependent upon their moisture regime and associated
vegetation for survival, some species exploit the resources of these habitats without being intimately
associated with the habitat. For example, bats and swallows forage over wetlands, but do not directly
use the vegetation or aquatic habitat,

Amphibians. The freshwater herbaceous wetlands are especially suitable for amphibians due to their
moist micro-climate and abundance of herbaceous plant growth, which provides cover and supports
abundant invertebrate prey populations. These habitats may provide breeding habitat for aquatic-reprodu-
cing species, depending upon the availability of surface water. Representative amphibian species of these
habitats include Pacific treefrog, western toad and California slender salamander, SCLTS, and California
tiger salamander.

Reptiles. The moist micro-climate of these habitats is also suitable for a variety of reptiles. Small mam-
mals, amphibians and invertebrates occurring in this habitat are important food resources for snakes such
as western terrestrial garter snake, common garter snake, and common kingsnake,

Coastal Salt/Brackish-water Marsh

Coastal salt/brackish-water marsh habitat tends to be relatively uniform and simple, thus fewer niches for
wildlife are available. Therefore, wildlife species richness (number of species) in this habitat is low,
Moro Cojo Slough is unique among coastal estuarine systems in that full tidal influence has been largely
eliminated by the construction of tide gates at the entrance to the slough at Moss Landing Road
(Sandholdt Dam). This has severely limited the benthic communities typically found in tidally-influenced
areas, and has allowed plant communities to grow closer to the water’s edge, not restricted by limiting
tida! influence (Hansen 1976). The salt/brackish-water marsh habitat, however, still plays an important
role in the cycling of nutrients in the stough ecosystem. Thus the salt/brackish-water is integral to the
ecology of the Moro Cojo Slough area.

Wildlife use of the sait marsh towards the mouth of the slough is Jimited due to the lack of tributary chan-
neis. The value of this habitat for wildlife varies depending uponlocal variation of the hydrologic regime
and plant species composition. At high winter tides, salt water may intrude higher into the slough than

is typical, creating brackish conditions in what is normally freshwater habitat. Low-lying areas adjacent
to the slough become seasonally inundated, causing terrestrial wildlife to disperse to drier upland areas,

- Inundation, however, creates suitabie conditions for waterbirds.

Amphibians. Amphibian use of this habitat tends to be limited due to the relatively high salinity.
Amphibians do not breed in areas high in saline (Stebbins, 1985).
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Reptiles. Reptile use of the coastal salt/brackish-water marsh is limited by the saline conditions. Reptiles
from adjacent ruderal, grassland and riparian habitats may forage in the marsh. These species include
common garter snake, western terrestrial garter snake, western aquatic garter snake, and gopher snake,

Avifauna. The vegetative structure of this habitat provides suitable cover and nest sites for a variety of
birds, including shorebirds, raptors, waterbirds, and passerines. Northern harrier, mallard, cinnamon
teal, gadwall, American avocet, black-necked stilt, song sparrow, and savannah sparrow are expected to
breed in this habitat. American pipit and white-crowned sparrows are expected to occur in the brackish-
water marsh during the non-breeding season, Barn owl, short-eared owl, and northern harrier forage in
this habitat for small mammals and birds. During periods of inundation this habitat provides foraging
sites for black-necked stilt, greater yellowlegs, marbled godwit, willet, long-billed curlew, whimbrel,
herons, and egrets.

Mammals. The coastal salt/brackish-water marsh supports State Species of Special Concern mammals
such as Monterey vagrant shrew, Monterey ornate shrew, and Salinas harvest mouse. These species are
known to occur in wetland habitats in the Salinas River region (Williams 1986), and likely occur in the
environs of Moro Cojo Slough. The vegetation of this habitat prevides these species with seeds and
vegetation for forage. Species which occur in the upland transition areas adjacent to marsh habitat
include California vole, house mouse, and Norway rat. Gray fox, red fox, striped skunk, and raceoon
forage in this habitat during low water periods,

Maritime Chaparral

Central coast maritime chaparral, consisting largely of dense stands of chamise, toyon, lilac and
manzanita, provide suitable habitat for a high diversity of terrestrial wildlife species. Due to the
availability of numerous cover, roosting, nesting, and foraging sites provided by the abundant plant
growth and the stratified nature of the vegetation, this habitat is of high value to numerous species of
birds, mammals, reptites, and amphibians.

Seeds and berries typically produced by this community attract numerous insects, thereby providing food
for a variety of rodents, seed-eating birds and insectivores. These species form the prey base for large
predators. Many of the bird and mammal species found in riparian and coyote brush/hemlock scrub habi-
tats may also be expected to occur in maritime chaparral. Its dense vegetative structure provides ideal
habitat for passerine bird species seeking foraging, nesting, cover, and resting sites. In addition, raptors
such as Cooper’s hawk and sharp-shinned hawk, specially suited for hunting in dense, heavily wooded
areas, are often found foraging on birds and reptiles associated with this habitat.

Amphibian spebies which may migrate to or through this habitat in the non-breeding season include
California slender salamander, SCLTS, California tiger salamander, Pacific treefrog, and western toad.

Agricultural/Grazing Land

Much of the terrain surrounding Moro Cojo Slough has been reclaimed over the last two centuries for
agricultural and/or cattle grazing purposes. This land use pattern is highly detrimental to the land’s value
to wildlife. Natural plant communities are replaced with row crops, providing limited seasonal use for
a few insectivorous and granivorous species. Several of the previously farmed parcels within the study
area, however, have lain fallow for a number of years, substantially increasing in value to wildlife over
that time. Agricultural land may attract large numbers of granivorous birds during some parts of the
year, while grazed parcels have substantially lower value to wildlife. Winter fiooding is likely to occur
on ag-land in parts of the study area, creating seasonal wetlands suitable as migration stopovers for water-
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fowl and other birds. For the much of the year, however, growing season activities such as plowing, fer-
tilizing, seeding, etc., greatly diminish its value to wildlife.

During periods of field rotation or other times of disuse, agricultural fields become highly suitable fora-
ging habitat for a variety of insect and seed-eating birds, mammals and reptiles. Blackbirds, sparrows,
starlings and finches and most commonly associated with fallow ag-lands, and raptors such as black-
shouldered kite, American kestrel, northern harrier, and merlin are typically found foraging here as well.
Mammal species commonly found in associaiion with ag-lands include western harvest mouse, ornate
shrew, broad-foot mole, and Botta’s pocket gopher. Reptiles such as western fence lizard, western skink,

- western terrestrial garter snake and gopher snake may also be found foraging in these temporary habitats.

Amphibian species such as California slender salamander, SCLTS, California tiger salamander, Pacific
treefrog, and western toad may migrate to or through this habitat during non-breeding seasons to seek
shelter in rodent burrows.

WILDLIFE SPECIES OF SPECIAL CONCERN

The study area supports use by an impressive array of sensitive wildlife species. Thirty-nine species
classified as Federally or State endangered or threatened, candidates for endangered or threatened status,
or State species of special concern have been recorded or are expected to occur in the study area. Ten
of these have only occurred occasionatly, but twenty three are known to make significant use of the study
area (Table 5-3). Four additional species which make significant use of the study area do not have listed,
candidate, of special concern status, but are still considered "sensitive” by the CDFG (denoted by "*"
on Table 5-3). Of the species listed, the study area has regional importance for: California brackish-
water snail, SCLTS, California tiger salamander, California red-legged frog, California brown pelican,
osprey, northern harrier, peregrine falcon, snowy plover, elegant tern, Caspian tern, short-eared owl,
Monterey ornate shrew, and Salinas harvest mouse.

The 14 sensitive species known to occur in the study area, but not listed on Table 5-3 are: (1) occasional,
UNCONUMON Or rare migrants and winter visitors (e.g., ferruginous hawk, white-faced ibis); (2) species
that utilize aerial habitat (e.g., black swift); or (3) have been recorded only 1-3 times (e.g., California
clapper rail), These species do not utilize the study area significantly, and, as for the clapper rail,
suitable habitat may not be present. Sensitive species in this category include common loon, white-faced
ibis, southern bald eagie, golden eagle, prairie falcon, clapper rail, sandhill crane, mountain plover,
California least tern, black skimmer, burrowing ow!, black swift, purple martin, and tricolored blackbird.

A description of the status and pattern of occurrence for sensitive wildlife species known or expected to
occur in the study area, not presented below, are depicted on Figures 5-5 through 5-8, and presented in
Appendix E.

California Brackishwater Snail

The California brackishwater snail is a Federal Candidate 2 species for listing. In the study region it is
known to occur toward the mouth of Moro Cojo Slough (Kellogg, 1980) on both sides of the Highway 1
bridge. Focused studies conducted for this plan documented the species occurrence in the lower slough.
Please refer to the Aquatic Resources section of this document for detailed information on this species
(pages 5-18 to 5-19).
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Santa Cruz Long-toed Salamander (SCLTS)

The SCLTS is one of five subspecies of long-toed salamanders found in the western United States, It was
discovered in 1954 (Russell and Anderson, 1956). Typical of salamanders in the family Ambystomatidae,
SCLTS is thought to spend most of the year underground. Various terrestrial habitats are used, including
riparian woodland, coastal scrub, and live oak woodland. Adult SCLTS migrate from upland refugia to
temporary ponds during fall and winter rains (generally during November through February) in order to
breed. Overland movements are generally limited to rainy nights. Individuals have been documented
to travel about 0.8 miles, with vegetated drainages being favored as migration pathways (Reed, 1978),
Males usually precede females to the breeding site. Additional adulis may continue to immigrate while
post-breeding adults are emigrating. In addition, juveniles typically emigrate from lowlands when rainfall

allows,

Mating and egg-laying peak in January and February. Eggs mature and hatch in 30-45 days into gilled
larva. Larva grow, develop legs, resorb gills, develop lungs, and transform into Juveniles in May or June
as the ponds are drying up. Adults are known to live at least five years (Bowler, 1977).

SCLTS was listed as endangered by the USFWS in 1967, one of the first species to be listed under this
new legislation. In 1971 it was protected in the State of California by the California Species Preservation
Act (subsequently the California Endangered Species Act). A Recovery Plan was published by the
USFWS in 1977, followed by a revised Recovery Plan that was approved by the USFWS in 1986, but
has not yet been published (Ruth 1988).

There are seven known breeding sites for this subspecies, all clustered in coastal areas of southern Santa
Cruz and northern Monterey Counties. These sites are: Ellicott Pond, Valencia Lagoon, Seascape Pond,
"Calabasas Pond”, McClusky Slough, Bennett/Struve Slough, and upper Moro Cojo Slough. During a
1990 study, four individuals were captured by Dr, Stephen Ruth in several parts of the slough east of
Castroville Boulevard. '

The first specimen of the SCLTS in the area was identified on January 29, 1978 by Mr. Earnest Groves
(Reed 1978). Subsequent field investigations further confirmed the presence of the species in a wetland
swale at the end of Shaffi Lane, near the intersection of Castroville Boulevard and Meridian Road, and
in several other locations in the headwater areas of Moro Cojo Slough. In 1990, Dr. Stephen Ruth
conducted a drift fence study on a parcel north of the high school (ABA, 1990) in which he caught four
long-toed salamanders, These may be representative of a much larger metapopulation occurring in the
upper Moro Cojo watershed.

California Tiger Salamander

The California tiger salamander is a State species of special concern and a Category 2 candidate for
Federal listing as threatened or endangered. Tiger salamanders primarily occur in valley floor and
foothill grasslands, and open oak woodland and savannah. Adults utilize rodent burrows for refuge
during the non-breeding season. They use aquatic habitat for reproduction, migrating to breeding sites
during the rainy season from November to January (Stebbins, 1985), Tiger salamanders move overland
up to one-half mile to quiet water of ponds, reservoirs, lakes, temporary rain pools, and occasionally
streams. The larvae take 3-4 months to transform into adults, thus the species requires reliable sources
of water. The reasons for this species” decline in California include loss of habitat, the introduction of
predatory non-native fishes, and the use of larval forms as fishing bait (Stebbins, ibid.).
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Potential breeding habitat for tiger salamanders exists in many of the freshwater areas of the slough east
of Castroville Boulevard. The Arizona sub-species, considered a major competitor of the California tiger
salamander, was documented in the study area in 1990 (ABA, 1990). Documentation of the California
sub-species is largely limited to anecdotal accounts, which include observations along Meridian Road and
near the intersection of Castroville Boulevard and Highway 156.

California Red-legged Frog

The California red-legged frog is a State species of special concern and was listed as threatened by the
USFWS in 1996, The red-legged frog occurs west of the Sierra Nevada-Cascade crest and in the Coast
Ranges along the entire length of the State. Red-legged frogs are found in quiet pools along streams, in
marshes, and ponds. They are closely tied to an aquatic environment, and favor intermittent streams
which include: areas with water >0.7 meters deep, emergent or shoreline vegetation, and a Jack of
introduced bullfrogs (Rana catesbeiana) and predatory non-native fishes. Red-legged frogs are generally
found on streams having a smal] drainage area and low gradient (Hayes and Jennings, 1988). Ponds with
suitable vegetative cover are also used by this species. This species’ reproductive season spans January
to March (Stebbins, 1962). Females deposit 2,000-4,000 eggs on submerged vegetation at or near the
surface,

Much of this species’ habitat has undergone significant alterations in recent years, leading to extirpation
of many populations. Other factors contributing to its decline include its former exploitation as food,

Potentially suitable habitat for this species exists in much of the freshwater ponded habitat adjacent to the
slough east of Castroville Boulevard and south of Meridian Road. Dr. Stephen Ruth (ABA, 1990) first

Meridian and Castrovilie Boulevard, a few meters south of Meridian Road. Many individuals, mostly
yearlings, were observed in a seemingly perennial, levee-retained pond. This is potentially a major
(> 500 individuals) breeding location for this species in the bioregion.

Southwestern Pond Turtle

The southwestern pond turtle is a Federal Candidate 2 species for listing, and a State species of special
concern. It occurs in permanent freshwater ponds, takes, marshes, and rivers. Pond turtles are aquatic,
but often bask in the sun on a partially submerged log or rock, or on the shoreline. During the breeding

California Linderiella

California supports 21 species of fairy shrimp, seven of which are unique to the state. USFWS has
proposed four species of fairy shrimp for endangered status: the longhorn, Conservancy, vernal pool,
and California linderiella fairy shrimp. The California linderiella is the only fair shrimp species known
to occur in the Monterey Bay region.
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Fairy shrimp live in ephemeral, freshwater aquatic habitats, such as vernal pools, rock outcrop pools,
swales, and ponds. They are adapted to the temporary presence of water and to a species-specific set of
environmental parameters (e.g., salinity, temperature, and alkalinity). Adult fairy shrimp typically occur
between late October and late April.

The vernal poo! near the junction of State Highway 156 and Castroville Boulevard is considered potential
habitat for fairy shrimp (Jones & Stokes Associates, 1994). No fairy shrimp were found during the
reconnaissance-level field survey; however, the survey was conducted outside the time when fairy shrimp
are likely to occur. A complete survey during the appropriate period (from the first fall rains until the
vernal pool is dry) using USFWS survey protocol would be required to conclusively determine the
presence or absence of fairy shrimp at this site (Jones & Stokes Associates, 1994)

PROBLEM WILDLIFE SPECIES

Two mammal species which inhabit nearly all of the habitats in the watershed are the Norway rat (Rartus
norvegicus) and the red fox (Vulpes regalis). Both are non-native, efficient predators. The red fox is
known to be responsible for declines in California clapper rail populations in the San Francisco Bay (C.
Striplen, pers. obs., 1992), and most likely played a large part in the extirpation of clapper rails in
Elkhorn and Moro Cojo Sloughs. Other sensitive species known to suffer population declines in the
presence of red foxes include the California least tern, Caspian tern, and western snowy plover. Recent
predator management plans indicate that breed ing bird populations can recover if predation by red foxes
Is controlled in nesting areas (USFWS, 1991). "The red fox, a non-native species present within the Moro
Cojo Slough watershed, has been reported to prey upon burrawing owls; red fox predation may be a
factor in the distribution and abundance of burrowing owls within the watershed.

The Norway rat has long been known to depredate the eggs of ground-nesting birds, but has only recently
been identified as a potentially significant threat to these birds’ populations (Striplen 1992). Norway rats
are known to be extremely destructive to avian populations in the San Francisco Bay and may have a
strong presence in the Moro Cojo Slough watershed. These predators are extremely difficult to control,
as they are numerous and widespread, and any use of poisons or rodenticides may jeopardize populations
of sympatric special status small mammals, (i.e., Monterey ornate shrew, Monterey harvest mouse).

Feral dogs and cats are expected to occur within the watershed, but were not observed during the field
surveys. Feral dogs, especially if formed info packs, can be efficient hunters of native wildlife. Feral
cats are efficient hunters, especially of ground-nesting songbirds and amphibians. Domestic dogs and
cats, if unsupervised and/or allowed to periodically roam, can impact native wildlife through predation
and habitat disturbance. It is expected that the impact of feral/domesticated dogs and cats is highest in
the upper watershed within/adjacent to rural residential development,

FISHERIES AND AQUATIC RESOURCES
The Habitat Restoration Group and Applied Marine Sciences reviewed existing data on the fisheries and

brackishwater snail resources of Moro Cojo Slough. Field investigations were conducted for the
brackishwater snail. Water chemistry measurements were not taken as part of this study. ‘

FISHERIES RESOURCES

Anecdotal accounts indicate that large numbers of red-tailed sea perch (surfperch), steelhead and other
fish populated Moro Cojo Slough from before the turn of the century until the 1930°’s (Hansen, 1976).
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ABA Consultants (1988) relates the story of a local resident, Bill Lehman, who as a boy in 1910, had
the task of removing from his father’s hunting boats steethead which jumped into the boats at night.
Mr. Lehman also reported the presence of numerous steelhead, striped bass and salmon throughout the
slough as late as the 1940’s (ABA, 1988). On the basis of historical reports it is evident that Moro Cojo
Slough once supported a diverse assemblage of fish including an important saimonid resource, Steelhead
have apparently been extirpated from the Moro Cojo watershed within the past 50 years.

In 1976, sampling with a beach seine resulted in the capture of only two fish species, threespine
stickleback and long-jaw mudsucker. According to ABA Consultants (1988) seven fish species were
either known or could be expected to occur in Moro Cojo Slough as of 1981: yellowfin goby, jacksmelt,
arrow goby, gambusia, threespine stickleback, long-jawed mudsucker and staghorn sculpin, The 1988
report also notes that the fish populations of the slough are "very poorly sampled and known."

ABA Consultants (1991) sampled Moro Cojo Slough by beach seine on April 7, 1990, resulting in the
capture of three species, arrow goby, threespine stickleback and staghorn sculpin. The location of the
sampling sites were from east and west of the Moss Landinig Road tidegates. The predominant fish
captured was the arrow goby (on both sides of the tides gates); one stickieback was captured on the east
side and one sculpin on the west side (ABA, 1991). .

The 1991 report by ABA Consultants also includes a brief discussion of water chemistry within the slough
as measured on October 3, 1990. At that time, water temperature was "normal” throughout most of the
slough, approximately 16-18°C. The report continues,
"However, on the east site of Highway 1 the bottom 10-20 cm of water was much whrmer, around
25°C.  This odd temperature inversion is probably the result of warm surface water warming,
evaporating, becoming hypersaline and therefore heavier, then sinking to the bottom, Field estimates
of salinity indicated hypersaline water, probably 40 ppt. The temperature inversion and hypersalinity
are manifestations of the lack of mixing currents. * -

Please refer to the water quality section for a more complete analysis of water quality data collected by
the Elkhorn Slough Foundation. .

The ABA report calls the finding of 25°C water temperature in the bottom 10-20 cm as an “odd
temperature inversion”. In fact, if a salt water lens was present on the bottom of the slough and no wind
mixing had occurred, significantly higher temperatures within the lens would be the normal condition
(Smith, 1990). The ABA report continues with the statement that the "estimates” of salinity indicated
a hypersaline condition, probably 40 ppt. The method used to "estimate” salinity is not specified. Itis
unclear if salinity was actually measured. Based on the data provided, the temperature and salinity
regime of Moro Cojo Slough cannot be reliably assessed.

Fish Species of Special Concern

The tidewater goby, a Federal endangered species, may potentially inhabit the lower slough. The species
has been recorded from nearby Bennett Siough; suitable habitat may be present in the siow water areas
of Moro Cojo Slough (areas downstream of SPRR). The species may have been present in the slough
prior to the installation of the tidegates at Moss Landing Road and/or may have entered the slough
through the tide gates (Smith, 1994, pers. comm.). Although not recorded in previous sampling efforts,
additional sampling of the slough is necessary to determine presence or absence of the species.
Depending upon results of the sampling and a more detailed analysis of suitable habitat conditions,
introduction of the species into the slough may be possible (under consultation with USFWS).
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AQUATIC RESOURCES

The California brackishwater snail, Tyronia imitator, the only aquatic resource addressed, was evaluated
through a qualitative survey of Moro Cojo Slough and other locations in the Elkhorn Slough area, vsing
2 hand-held dip net to obtain samples of sediment and algae. The sediment and algae were gently washed
in the net and discarded to obtain the snails.

The brackishwater snail has been reported in immergent portions of coastal lagoons, marshes, and sloughs
from Sonoma County to San Diego County (Kellogg, 1980, 1985; Taylor, 1978). In these locations it
is found associated with fine sediments (i.e., fine sand to mud, although this fine material may overlay
gravel) and near-bottom algae, where it feeds on both sediment deposits and epiphytic material (Kellogg,
1985). The brackishwater snail is apparently tolerant to a wide range of salinities. For example, Kellogg
(1980, 1985) found it occurring in salinities ranging from 4-32 ppt. Moreover, he found the snails at
locations which experience large annual salinity ranges (e.g., <10->50 ppt, 4-44 ppt, and 0.10-0.35
Ppt). Embryos are retained through direct development (Kellogg, 1980; Taylor 1978) which probably
limits dispersal to the passive transport of juveniies and adults caught in the surface tension of water and
on the feet and feathers of waterfow] (Kellogg, 1985).

The brackishwater snail was nominated for endangered status (Federal Register, Vol. 42, No. 8,
January 12, 1977), although this status has not yet been approved. It is currently listed as a Category
2 taxon (Federal Register, Vol, 56, No. 225, November 21, 1991). Category 2 taxa are those for which
listing as endangered is possibly appropriate, but for which conclusive data concerning vulnerability and
threat are not available. The restriction of the brackishwater snail to coastal wetlands makes it vuinerable
to habitat destruction associated with coastal development. Historically, it was reported from 34 locations
in California, but by 1979 could be found at only 13 sites, including Bennett Slough, Parson’s Slough,
and Moro Cojo Slough (Kellogg, 1980, 1985). Although Parson’s Slough was not surveyed during the
present work, no living brackishwater snail could be found in Bennett Slough. Dead shells were,
however, found in a tidal pond on the south side of Bennett Slough, west of J ety Road. The disappear-
ance of the snail from Bennett Slough was probably associated with changes in hydrodynamic conditions
resulting from increased tidal exchange afier installation of additional culverts under Jetty Road performed
when damage from the Loma Prieta earthquake was repaired (M. Silberstein, pers. comm.).

Historically, the brackishwater snail has been reported in Moro Cojo Slough from both sides of
Highway 1 (ABA Consultants, 1991; TAMS/Dames & Moore, 1991; Kellogg, 1980). ABA Consultants
(1991) and Kellogg (1980) estimated densities of the snail to be at least 10,000/meter? in the vicinity of
Highway 1.

The survey of Moroe Cojo Slough in January 1994 revealed the brackishwater snail to be widespread.
It was found from approximately half-way between Moss Landing Road and Highway 1, east to the point
where tidal exchange ceases, Just upstream of the mouth of Castroville Slough. Isolated ponds of
brackishwater found upstream from this point did not contain any snails. Although no estimates of
densities were made, the snails were most common just east of Highway 1, associated with a filamentous
green alga that filled the water column and formed floating mats. The alga may be a species of Entero-
- morpha (M. Foster, pers. comm.). .

At nearly all of the locations in Moro Cojo Slough where the brackishwater snails were found, it was
associated with algae and depositional environments. Only in very shallow water at the eastern-most
extent of its distribution in Moro Cojo Slough did the snail occur on a firm sediment bottom without
nearby aigae. At locations from just east of Highway 1 to the western-most site where it was observed,
these algae consisted of Ulva and Enteromorpha that were in contact with the bottom. At several
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locations, separate samples coliected from the centers and outer edges (i.e., toward mid-channel) of algal
clumps yielded different densities of snails, with very few being found on the outer edges, relative to the
numbers found in the centers of clumps. These apparent differences in densities over spatial scales of
<1 meter may suggest predation effects on distribution of the snail, as proposed by Kellogg (1985). This
spatial variation, when considered with the apparemt disappearance of the brackishwater snail from
Bennett Slough when tidal currents increased, as well as the presence of the snail in depositional environ-
ments, also substantiates the association of the brackishwater snail in Moro Cojo Slough with areas
characterized by very low water velocities.

This study suggests that the distribution of the brackishwater snail in Moro Cojo Slough, although exten-
sive in January 1994, may vary substantially according to seasonal freshwater flows into the slough and
the presence of suitable algal substrata. The extent of migration between populations in Moro Cojo
Slough and other possible populations in the region is presently unknown, so the importance of Moro
Cojo Slough as a local habitat for this species can only be inferred from the snail’s present widespread
occurrence there and the historical reduction in living populations of the species along the California
coast.

Aquatic Species of Management Concern

The Northern Salinas Valley Mosquito Abatement District has authority to treat wetlands within the Moro
Cojo Slough Watershed in order to reduce mosquito populations and therefore, and vector-borne disease
transmission. The District has treated the lower slough area for both saltwater and freshwater mosquitos.
Treatment can occur from January through August (depending upon rainfall, salinity and level of water
in the slough) and has included oil and organophosphate. Approximately 2,000 acres were treated in
1993 during 11 treatments (Northern Salinas Valley Mosquito Abatement District, pers. comm., 1993).
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Table 5-1. Plant Communities within the Moro Cojo Slough Watershed

—

REPRESENTATIVE EXAMPLE

| Coastal Salt Marsh

Moro Cojo Slough and Highway 1

Coastal Salt Marsh/Seasonal Wetland

North of Dolan Road

Coastal Salt Marsh/Poison Hemlock Scrub

Berms of Castroville Slough

Coastal Salt Marsh/Poison Hemlock Scrub/
Ruderal

Berm east of Southern Pacific railroad
tracks

[ Freshwater Marsh

Upper slough east of Castroville Blvd.

Freshwater Marsh/Seasonal Wetland

North of Highway 1 and Molera Road
Jjunction

Freshwater Herbaceous Wetland - Seasonal
Wetland

Ponds along Dolan Road

Freshwater Herbaceous Wetland - Perennial
Wetland

Desmond Road area

RIPARIAN

Central Coast Willow Riparian Forest

Ponds along Paradise Road

Central Coast Arroyo Willow Riparian Forest/
Perennial Wetland

Desmond Road ares h

Central Coast Arroyo Willow Riparian Forest/
Freshwater Marsh

Upper slough east of Castroville Blvd.

GRASSLANDS

Coastal Alkali Grassland

Moro Cojo Slough east of Highway |

Wet Coastal Alkali Grassland

East of Highway 1 along slough

Mixed Grassland

Near mobile home park off Dolan Road

Non-native Grassland

Dolan Road vicinity

Coastal Alkali Grassland/Non-native Grassland

East of Highway 1, south of slough

Non-native Grassland/Coyote Brush _Scrhb

North of Dolan Road

Non-native Grassland/Non-native Landscape
Trees

Between Highway 1 and Harbor

Vegetation

Along Dolan Road

Non-pative Grassland/Rural Residential

Non-native Grassland/Rural Residential *
Vegetation/Ruderal

Along Dolan Road

Non-native Grassland/Rural Residential
Vegetation/Non-native Landscape Trees

Junction of Castroville Blvd. and Elkhorn
Road
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Table 5-1. Plant Communities within the More Cojo Slough Watershed (Cont’d.)

COMMUNITY TYPE

Non-native Grassland/Coast Live Oak Woodland/ | Between Meridian Road and Castroville
Rural Residential Vegetation/Ruderal Bivd.

| MARITIME CHAPARRAL

Maritime Chaparral/Coast Live Oak Woodland/ | Between Paradise Road and Castroville
Rural Residential Vegetation/Non-native Blvd.

Landscape Trees

' REPRESENTATIVE EXAMPLE

Maritime Chaparral/Coast Live Oak Woodland/ North of Paradise Road
Non-native Landscape Trees

COAST LIVE OAK WOODLAND
Coast Live Oak Woodland/Rural Residential Junction of Paradise Road and Castroville |
Vegetation Blvd. :
Coast Live Oak Woodland/Rural Residential Between Meridian Road and Highway 156
Vegetation/Non-native Landscape Trees
COYOTE BRUSH SCRUB
Coyote Brush Scrub/Ruderal Along Blackie Road
Coyote Brush Scrub/Poison Hemlock Scrub By WaterTek facility
Coyote Brush Scrub/Non-native Grassland/ West of Paradise Road
Ruderal
NON-NATIVE PLANT COMMUNITIES
Ruderal Along Castroville Blvd.
Poison Hemlock Scrub/Ruderal Ponds east of Castroville Blvd.
Agricultural Lands North of Highway 1 and Molera Road
junction
Rural Residential Vegetation Homes along Moss Landing Road
Non-native Landscape Trees Along Moss Landing Road
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Table 5-2. Plant Species of Concern Known or Have Potential

to Occur within the Moro Cojo

Slough Watershed

Species Name State | Federal | CNPS

Common Name Habitat List List List
Arctostaphylos hookeri ssp. hookeri Chaparral coastal scrub, closed-cone - - 1B
Hooker's manzanita pine forests
Arctostaphylos pajaroensis Chaparral - C2 1B
Pajaro manzanita
Arctostaphylos pumila Chaparral, coastal dunes, closed- - c2 18
sandmat manzanita cone pine forest
Calyptridium parri var, hesseae Chaparral - - 3
Santa Cruz Mountains pussypaws
Ceanothus cuneatus ver. rigidis Coastal scrub, closed cone pine - c2 4
Monterey ceanothus forest
Chorizanthe pungens var. pungens Coasta] dunes - FT 1B
Monterey spineflower
Clarkia lewisii Chaparral, coastal scrub, woodland - - 4
Lewis’ clarkia
Cordylanthus rigidus ssp. littoralis Chaparral, coastal scrub, ciosed-cone CE Cl1 1B
seaside bird’s-beak forest, woodland
Ericameria fasciculala Maritime chaparral, coastal scrub, - c2 1B
Eastwood’s goldenbush closed-cone forests
Fritillaria liliacea Coastal scrub, grasslands - C2 iB
fragrant frifitlary
Holocarpha macradenia Coastal prairie, grasslands CE Cl 1B
Santa Cruz tarplant
Lomatium parvifolium Closed-cone forests - - 4
small-leaved lomatiuin
Monardella undulata var. undulata Chaparral, coastal scrub, coastal - - 4
curly-leaved monardella dunes
Pedicularis dudleyi Maritime chaparral, grasslands CR Ccz 1B
Dudley’s lousewort
Perideridia gairdneri spp. gairdneri Grasslands, chaparral - c2 4
Gairdner’s yampah
Petunia parviflora Margins of ponds in many commu- - - 4
wild petunia nities (chaparral, coastal scrub)
Piperia yadonii Maritime chaparral, closed cone - Cl 1B
Yadon's piperia forests
Potentilla hickmanii Wet meadows, closed-cone forest CE C1 1B
Hickman's cinquefoil

Page 522 The Habitat Restoration Group

MORo C020 SLOUGH MANAGEMENT AND ENHANCEMENT PLAN

FEBRUARY 1996—705-01




o o o

Table 5-2. Plant Species of Concern Known or Have Potential to Occur within the Moro Cojo
Slough Watershed (Cont’d.)

Species Name

Common Name Habitat

Psilocarphus tenellus var. globiferus | Coastal dunes, vernal pools
round woolly marbles

Stebbinsoseris decipiens Chaparral, coastal praire, coastal - c2 1B
Santa Cruz microseris scrub, broad-leaved upland forests
——  —

! State Listings: CE=Endangered, CR=Rare, CT=Threatened;

? Federal Listings; FE= Endanpered, FT=Threatened, PE=taxa proposed to be listed as endangered, PT=taxa already
proposed to listed as threatened, C1=Enough data on file to support listing, C1*=Enough data to support listing but
plant presumed extinct, C2=threat and/or distribution data insufficient to support listing, C2*=threat and/or distribution
data insufficient to support listing, presumed extinct, Cla=Extinct, C3b=Taxonomically invalid, C3c=Not threatened;

* CNPS Listing: List 1A =Plants presumed extinct, List 1B=Plants rare throughout their range and considered vulnerable
due to limited habitat or low numbers individuals per population, List2 =Rare, threatened or endangered in California,
but common elsewhere, List3=Review list of species which may be rare, threatened or endangered but additional data
iz peeded, List4=A watch list of species with a limited distribution which are not currently threatened.

¢ Species on CNPS Lists 1A, List 1B and List 2 are protected by Section 1901, Chapter 10 of the California Department
of Fish and Game Code (Native Piant Protection), :
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Table 5-3. Sensitive Wildlife Species Known or Predicted to Ocey
Study Area

r in the Moro Cojo Sleugh

California Brackishwater Snail K

" Santa Cruz Long-toed Salamander FE,SE K FP,G,WR,C
California Tiger Salamander 2,CSC P FP,G,WR,C
California Red-legged Frog FT,CSC K FP,WR,C
Southwestern Pond Turtle 1,CSC K Fp
Common Loon CsC K S,FP
American White Pelican CsC K FP,S
California Brown Pelican FE,SE K S
Double-crested Cormorant csc K S
Great Blue Heron * K S,MF,M,SM

L Great Egret * K S,MF,M,SM
Snowy Egret * K 5,MF,M,SM
White-faced Ibis 2,C8C K S,M,SM
Bufflehead Csc K S,FP
Golden Eagle CSC K G,CS
Southern Bald Eagle FE,SE P FP
Black-shouldered Kite * K M,G,WR,C
Northern Harrier CsC K M,G,WR,C
Sharp-shinned Hawk CSC K WR,C,CS 4H
Cooper’s Hawk CSC K WR,C,CS
Osprey CsSC K S,Fp
Merlin CsC K FP,M,G,C

Prairie Falcon CSC K G,CS

| American Peregrine Falcon FE,SE K S,MF,G,C
Greater Sandhill Crane ST P

# Long-billed Curlew CSC K MF SM

| California Clapper Rail FE,SE P S,SM i
California Gul! CsC K S,MF,FP

lEegant Tern 2,CsC K <i
Caspian Tern * K S FP |
Forster’s Tern * K S,FP
Black Skimmer CsC P S,MF u
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Table 5-3.  Sensitive Wildlife Species Known or Predicted to Occur in the Moro Cojo Slough
: Study Area (Cont’d.)

Species Status Occurrence Habitat
Short-eared Ow! CSC K M,G ]

Black Swift CSC P,a G,WR,CS
Purple Martin CSC P,a G,WR,CS
Bank Swallow ST P,a G,WR,CS
Yeliow-breasted Chat CSC WR,C
Willow Flycatcher FSS,SCE WR,C
‘Tricolored Blackbird 2,C8C G,FP.M
Yellow Warbler CsC WR,C
Monterey Ornate Shrew 2,CSC M,G
Monterey Harvest Mouse * M,G
FP

VIv|v|IR[®R|x]|w

California Linderiellz (fairy shrimp) 1

STATUS KEY:

SE - Listed as Endangered by the State of California

ST - Listed as Threatened by the State of California

SCE - Candidate for listing as Endangered by the State

FE - Listed as Endangered by the Federa] Government

1 - Category 1 candidate for Federa] listing as per U.8. Fish and Wildlife Service
2 - Category 2 candidate for Federal listing as per the U.S. Fish and Wildlife Service
FSS - Federal Sensitive Species (U.S. Forest Service or Bureau of Land Management)
CSC - California Department of Fish and Game Species of Special Concern

* - "Sensitive" species as per CDFG Special Animals 1990

FT - Listed as Threatened by the Federal Government

OCCURRENCE KEY:

K - Species of known occurrence
P - Species of potential occurrence
& - Expected to occur primarily as an aerial transient

HABITAT KEY:

- Slough/Aquatic Habitats

- Mudflats

- Freshwater Pond (open water and shoreline)
- Marsh (brackish or freshwater)

Salt Marsh (including shoreline)

- Grasslands

- Willow Riparian

- Coyote Brush Scrub

- Chaparral

ogg.@gggam
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CHAPTER 6
AGRICULTURAL RESOURCES

METHODOLOGY

. The agricultural areas within the study area were examined by first field checking the watershed area both

by car and foot. Maps used were County parcel maps. The study began in June 1993 and continued at
least once every two weeks through October 1993 to observe production patterns. In June, letters were
written to all agricultural landowners explaining the project and asking for interviews. Approximately
one-third of the land owners responded positively to this request.

Interviews were held with landlords and lessees of the properties. Most growers and landlords were very
cooperative and were informative as to operations by other growers in the area. Discussions were also
held with farm advisors, Agricultural Commissioner’s office personnel, and SCS employees who had
worked in the region. Information from marketing boards and other pertinent literature was reviewed
10 prepare an overview of each crop. Existing agricultural uses are portrayed on Figure 6-1.

EXISTING CONDITIONS

The Moro Coajo Slough watershed area has approximately 5,000 acres in agriculture production, (i.e.,
artichokes, strawberries, flowers, vegetables and cattle operations). In the last 100 years this area has
under gone major changes, allowing this type of production to occur. Diking, ditching and draining of
lands occurred to allow the current row crops to be grown year-round. Before these land reclamation
activities occurred, most of the ground was used for cattle, which could be moved to another location
during the winter when water was present.

Land ownership has not greatly changed over the last 50 years; however, there have been changes in
landowner involvement with agriculture. Most farmers are now working on leased land, with less
participation by the landowners. This requires both landowners and lessees to be informed on both
agricultural and environmental issues.

In the past 30 years, in the Salinas/Watsonville area, strawberry acreage has more then doubled. In
1965, the area had 4,470 acres in strawberries and in 1993 the acreage was 10,445. Thirty years ago
this area had very few strawberries mainly due to the fact that in the 1960’s strawberries were fiood irri-
gated, which is not possible on the rolling hills found in the slough. Drip irrigation allowed the straw-
berry production to occur here and become the predominant crop.

Artichokes

Crop Production. The only company farming artichokes in this area is Sea Mist farms, also known as
Cal-Choke. Currently they are farming approximately 875 acres of artichokes surrounding the slough
area. These ranches are referred to by the names Blackie Road Ranch, Desante Ranch and the Salla
Ranch.

Artichokes are a very labor-intensive crop with 40-50% of the costs going to labor for planting, harvest-
ing, weeding, etc. Artichokes are available throughout the year with peak season occurring between
March through May and again in October,
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Artichokes are grown ideally in frost-free areas with cool foggy summers. Plantings usually last seven
years. Plants are normally spaced 4 feet x 9 feet, amounting to about 1,450 plants/acre. Rows are
Placed according to natural land drainage to prevent plant loss in the winter.

Before planting, lime, fertilizer, and manure is added to achieve proper crop conditions. Artichokes are
ot a crop that heavy pre-plant fertilizers are needed. Planting occirs June-August, then plants are
stumped (i.e., tops cut off) three times 3 year (December, January, and March), with first harvest
occurring in March. Ditching occurs in the fields before the rains come, usually in October.

Soil Fertility and Pest Control, Fertilization can occur through irrigation water or by broadcast.
Usually three fertilizations occur from July - October. Common materials used are 10-5.5-.8 and 32% N.

Herbicides (weed killers) are used primarily after planting; then again to keep ditches clear in the winter
time, so the water will drain off properly. Common materials used are Kerb and Princep pre-emergents
(pre-emergent means "before the intended crop is planted"); they are used to kill grasses and weeds such
as lambsquarters and purslane. Poast is a post-emergence (after planting) herbicide selectively used to
kill grasses in November. Goal may also be applied at this time for weeds such as lambsquarter, malva,
mustards and groundsel. Roundup™ is used in the winter time only in the drainage ditches with the use
of quad runners. '

hatched larvae bore into the developing buds. If no control measures are taken, the larvae can destroy
60% of the yearly crop. A normai field is treated 10-12 times, Even with these treatments 5-10%
damage is common. One percent damage in a field results in a loss of at least $35/acre.

When treating for the artichoke plume moth, sprays are designed to obtain maximum foliage coverage.
Once the worm is inside the bud it can not be controlled. Control difficulty occurs also because
generations (life cycles, é'gg-to-adult) overlap between July-February, with about four generations.
Sprays will target both adults during egg-laying and newly emerged worms before they have a chance
to bore into the buds. :

Growers are beginning to use biological control agents in the field with a material called Biovector,
Biovector is actually nematodes suspended in a solution that attack the artichoke plume moth larvae.
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Field sprays with this have not worked well because the nematodes need moisture to move and stay alive,
but a pre-plant dip (before the plant is put in the soil) shows good results. The crowns (center of plant
with minimal roots and no top growth) are soaked in the Biovector with a cellulose solution to keep the
nematodes alive longer. This can keep a newly planted field clean from the plume moth larvae for almost
two months.

Other pesticides used for control include Supricide, Phosdrin, Furadan and Guthion used in the vegetative
state, and Asana and Ambush used during bud production. Supricide and Asana are the most commonly
used insecticides. These chemicals are broad-spectrum insecticides that will also kill aphids, leaf miners
and thrips, other common insects in artichokes. None of these pesticides are known to leach into soil or
water bodies. Also these pesticides may be fairly toxic when first sprayed, but break down quickly in
sunlight. When snails and slugs become problems in wet years, a Sevin bait is used for control. A new
pest, the Cribate weevil has become a problem with no real control measures available.

In recent years field mice and voles have also become a major problem. The main reason for the increase
in activity is the removal from use of a material called Rozol. The main ingredient in this rodenticide
is an anticoaguiant in a bait form. In other words the animal has to ingest the material in sufficient
amounts to cause death. This keeps it very target-specific. EPA is currently working on re-registration,

Other problems exist, such as the fungus called powdery mildew. Bayleton, a very effective fungicide,
has just received registration for artichokes. If a particular market is targeted, Pro-Gibb 4%, a growth
regulator, can be sprayed to accelerate maturity. This would be applied at bud initiation, approximately
six weeks prior to harvest. '

All pesticides are applied by an outside contracted company, Kleen-Globe, Kleen-Globe recommends
the pesticides, does the actual application, and keeps records.

All the artichoke fields surrounding the slough had good planning before production occurred. Eighteen-
foot drive roads are next to all the slough waterways. This would prevent irrigation runoff, fertilizer
runoff, or pesticide over-spray from entering the slough. Also, no soil erosion problems were noted
during the field surveys; however, the surveys were not conducted during the rainy season.

For artichoke growers to stay in production, the salt intrusion problem will have to be addressed. Con-
cerns have also been raised as to the proper width of the ditches surrounding the fields leading to the
slough. This will have to be addressed so cultivation practices do not encroach into the wetlands, causing
drainage problems to the Moro Cojo Slough.

Strawberries

Crop Production. Strawberries are, by far, the largest crop in production on the Moro Cojo Slough
watershed. The berries are farmed off Elkhorn Road, Castroville Boulevard, Highway 156, and Blackie
Road, for a total of approximately 2000 acres. All the ground is farmed by lessees, and not the property
owners. Leases tend to be renewed on a yearly basis. Most farms are roughly 10-50 acres in size.

The area contains many varied soil conditions. However, the majority of strawberries in the watershed
are farmed on fine sandy loams (Elkhorn and Santa Ynez soil types). These soils provide the best soil
conditions for strawberry production since they fumigate well, accumulate less salt over the production
year, make land preparation (i.e., beds drawn-up and cultivation) easier, and adapts better to frequent
harvest and irrigation patterns. These soils are shallow (less than 36 inches) and are underlain by a soft
sandstone which restricts drainage. The rolling hills also complicate tractor work, irrigation, and
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harvesting and can accelerate runoff of winter rains if not managed properly. The average lease is
$700/acre.

Three varieties of strawberries are planted in this area. These are named Pajaro, Selva, and Seascape,
Planting of Pajaro is in late August or September, and the Selva and Seascape are planted in Qctober to
December. Harvest begins in March, continuing until November, depending on variety and weather con-
ditions.

Production differs greatly by grower but, in this area, 4,500 fresh market crates of strawberries per acre
would by considered good. A grower may also pick freezer berries or juice berries that are used in
processing. The same field will be picked an average of twice a week for the entire season,

Fields are normally only one year old because after one year, berry size and production falls drastically,
If the grower keeps the same field for two years, the berries are small, and 80% will £o to freezer or
processing. About 40% of the strawberry fields in this area are second-year, a higher percentage than
in most of California. Growers keep second-year fields only because they do not have the money to
replant.

Soil Fertility and Pest Control. Before planting, many things occur to the soil. The soil must be
worked well, disked to remove clods, and ripped to 18 inches in both directions for good drainage. Soil
amendments such as manure, lime, Bypsum, and formulated fertilizer like 6-20-20, may be spread at this
time. Soil will then be irrigated to achieve proper soil moisture before fumigation,

Fumigation is necessary for high-yielding annual strawberry production. Currently in the industry the
only material used is 2 combination of Methyl Bromide and Chloropicrin. This will .kill weed seeds,
nematodes, and plant diseases. After at least two weeks, the beds will be drawn up. Pre-plant fertilizer
may be added. This is a slow release fertilizer which will carry the plant until the beginning of harvest,
usually formulated at 20-7-12 and applied at 300-600 pounds/acre, depending on how much the grower
wants. This is very expensive and the only reason a grower doesn’t use this is due to the fact he may
not be able to afford it. At this time the drip irrigation tape may be put in the field,

Planting occurs by hand placement in grooves dug by a tractor, Transplants come from northern
California nurseries, so the plant has the proper number of cold hours to add vigor to the plant. Spacing
differs by grower, but 10 inches across the bed and 12 inches down is common. The density per acre
is roughly 20,000 plants/acre, depending on how many beds the grower can fit in one acre. Sprinklers
are used at this point for initial root establishment. No more cultivation will occur in the field except
maybe once to run bottoms in the furrows to break up the soil and kill weeds.

After the plants have established, irrigation is accomplished by drip irrigation methods. A thin plastic
hose placed down the center of the bed with small holes every B inches. Frequency and amounts differ
by water quality, soil type, and climate. Amounts for the entire year from planting to Jast harvest vary
from 2.2-4.0 acre feet/acre.

In late winter or early spring the plants are mulched. Mulching is a placement of a clear or white plastic
over the soil of the beds and between the plants. This warms the soil and keeps the temperature more
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Throughout the year fertilization will occur by liquid feed through the drip tape. Common materials used
are AN 20, CAN 17, and mixes such as 15-10-30. This fertilization will occur once every week or 10
days until harvest ends. Less of this liquid fertilizer needs 10 be used if pre-plant was used during
planting. Foliar fertilizers may also be applied for micro-nutrients added with pesticides in the spray
tanks.

Strawberries are a heavily sprayed crop with over 20 regularly used pesticides. Most fields will be
sprayed once or twice after planting and beforé the rains, then continually every 10-14 days when picking
season begins. All spraying is done by the farmer himself to coincide with picking schedules. This large
amount of spraying has greatly increased the resistance to pesticides by most diseases and insects found
in strawberry fields.

Major insects found in strawberries are snails and slugs, aphids, lygus bugs, thrips, cyclamen mites, two-
spotted spider mites, cutworms, leaf rolling caterpillars, and weevils. All of these can cause major
problems but the most sprayed for are two-spotted spider mites and lygus bugs.

Mites are found under the ieaf sucking out plant juices. Heavy mite populations can devastate a field

lowering production and leaving leaves réd. Four pesticides are commonty used to control mites. These
are Omite, Vendex, Avid, and Kelthane. Vendex and Kelthane are not used much due to pest resistance.

Omite can only be used under cool conditions or it will burn the plant. Avid is under a special.
registration, only allowing four sprays a year but resistance is still occurring. Avid is the safest material

because the insect must ingest it to die, making it specific to mites.

Biological control is available to kill mites. These are called persimmillis mites, which are mass-
produced for releases, and work well if the grower does not spray pesticides or fungicides for two weeks.
The cost for biological control is expensive, and therefore not greatly used in this area. Cost for the
average Avid spray is $50/acre and for a persimmillis release, $120/acre.

Lygus bugs feed on newly formed seeds causing deformed fruit. A type of tractor-mounted vacuum has
been used for control of these but agreement is not reached on whether it works well. No other types
of control exist except for pesticides. No grower in this area uses a bug vacuum. Depending on the
year, a field may be sprayed as much as 10 times in the growing year. All pesticides used are broad
spectrum, meaning they kill lots of insects in the field. This can sometimes create a problem because
other insects such as mites can get out of control when predators are exterminated.

Pesticides used to kill lygus bugs include: Dibrom, Malathion, Phosdrin, and Lannate. Phosdrin and
Lannate are dangerous materials, as they are very strong and can kill al] insects in the field. Dibrom and
Malathion can be used effectively in the field only on young lygus bugs. Heavy resistance occurs with
all these pesticides,

Many plant diseases occur in strawberry fields. Gray mold or Botrytis and powdery mildew are the most
important. Others include Phytophora root rot, Bacterial leaf spot, and Anthracnose. Good, safe
fungicides are available for control if the grower begins his sprays early. These include sulfur, Benlate,
Captan, Dyrene, Rally, Rovral, and Thiram. .

Due to the large number of lessee growers, many are not adequately informed by the landowners as to
where the slough wetlands begin and how close to the slough they should be cultivating. Plants are often
placed right next to waterways, resulting in sprays and fertilizers drifting into the slough. The growers
may also not be capable of better growing techniques, due to lack of knowledge or money. Soil erosion
is occurring from improper field layout and management. Due to varied terrain, some furrows run down
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the slope rather than along the contour of the hill. However, the major source of erosion is from access
roads on strawberry ranches. These roads receive the runoff from contoured furrows and severe gullying
can occur if the road surface is not adequately prepared in the fall prior to the winter rains (SCS, 1984a;
SCS, 1984b; SCS, 1994, Mountjoy, 1993). Relatively impervious sandstone underlying the fields
contributes to accelerated runoff and erosion and can cause saturation of the soil and resulting pathogen
growth. Most strawberry lands are replanted annually with no crop rotation or cover cropping to rest
the soil. In the absence of soil improvements, uncontrolled erosion is expected to destroy the productivity
of these lands within 20 years,

Interviews with five landlords and over 20 growers revealed that there is very little communication
between the two groups. Over 90% of the strawberry farmers are Hispanic and speak little English.
Some growers were actually subleasing from someone else and actually did not even know who owned

the property.
Vegetable Production

Crop Production. Vegetables are grown in many areas of the slough by different companies off of
Highway 1 and Dolan Road. All of these companies farming vegetables have been farming in this area
for decades and are excellent growers. Vegetables grown include brussel sprouts, broccoli, lettuce,
spinach and cauliflower.

Chemicals used are similar 10 the ones used in the artichokes. The main concern with vegetable
production is the high use of nitrogen fertilizers used. Sometimes amounts can be as high as 500
pounds/acre/year.

The current growers appear interested in protecting their water and soil quality. All growers employ the
same techniques used by the artichoke growers, in that 18-foot roads surround the slough, and soil
erosion is not a problem. One brusse] sprout grower does not even farm about 20% of his ground
because the ground tends to be too heavy and retain too much moisture.

All irrigation is by overhead sprinklers, or furrow irrigation on one flat piece. No major irrigation runoff
was observed. All these growers cover-crop their fields once every two or three years to help build the
soil back up to a good fertile level.

Off of Highway 1 on Washington Street in Castroville is a vegetable transplant nursery. This nursery

grows vegetable plants for transplantation into fields, A ditch exists directly behind this nursery which
feeds in to the slough. The irrigation water comes directly off the 4 inches of soil where the plants are

Cut Flower Production

Production. Nurseries farming flowers occur near Amaral and Elkhorn Roads. Pesticides are seldom
sprayed on flowers for two reasons: few pesticides are registered for use, and they are expensive

with low toxicity such as Cycocel, Daconil, Diazinon, Dipel, Kelthane, Avid, Sulfur, Vendex, and
Thiodan,

Page 6-6 The Habitat Restoration Group
MORO C0J0 SLOUGH MANAGEMENT AND ENHANCEMENT PLAN FEBRUARY 1996—-705-01




LI

e W e e e “omp o e o

i

L

Erosion. Irrigations occur by sprinklers and drip tape. Fertilizers are placed in the water with the same
concept as the strawberries but at small rates. Soil erosion problems were noted on the Amaral Road
hillside. Topsoil runs off in large amounts in the winter time because proper ditching had not been done.
This actually affected lower strawberry fields. The SCS has recently assisted with the problem, and it
should be resolved.

The Amaral Road area has been farmed for many years and a hardpan exists approximately 3-4 feet
below the surface.

Cattle: Feedlots and Dairies

Cattle operations are located off Highway |, Highway 156, Dolan Road, and Castroville Boulevard. No
person operating cattle operations was willing to talk about their operations for this study. The few
people who did expressed the belief that all that would come of this study was a government agency
stealing their land. Al observations were made from adjoining properties; no trespassing occurred.

Two dairies are located in the watershed area, Moon Glow Dairy and Glen Dolan's dairy, both located
off Dolan Road. Glen Dolzan’s dairy actually touches one arm of the slough, with no fence line separating
it from water. Moon Glow Dairy is across the street; no direct drain activity or access to above-ground
water in the slough was observed.

Basic dairy operations require barns where the cows will enter the facility 2 or 3 times a day to be
milked. Other barns are used for holding and feeding. The milking barns are extremely clean areas
constantly sprayed down with water to remove feces and urine. This area directly outside barns has been
studied intensively to determine if leaching of nitrates occur. In both these dairies, manure was observed
being taken off and spread to discourage this type of over-accumulation. Also these dairies were not
overly crowded with cows.

Surrounding the barns, the cattle have pasture land to roam. Requirements per cow are roughly 500
square feet per animal as recommended by the University of California. Al animals had well over this
requirement.

Other observances noted are dumping of feed, such as hay or carrots on the pasture surrounding the
dairies. These feeding areas were always rotated.

Overall these dairies are clean, well-managed operations. Due to rising costs of operations and no signifi-
cant rise in milk prices over the past 15 years, it is surprising that these two are still in business. One
reason may be that both dairy operations are also the fandowners.

The other cattle operation is a feed lot and grazing operation, run by Pete Dennis. Mr. Dennis leases
land that would not be suitable for growing row crops. Most of this land will flood in winter, so the
cattle are moved to higher ground. Mr. Dennis only grazes a few hundred head of cattle.

Land problems from grazing were not observed. Less desirable weed species and brush have resulted
from the lack of freshwater on the land.

Smaller grazing operations exist throughout the slough. These include homes on large acreages where
a person may have livestock (i.e., horses, pigs, chickens, and cattle). This land is zoned for rural
development. Although water quality problems could exist from some operations, this was not able to
be addressed within the scope of the project.
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CHAPTER 7
LAND USE

EXISTING LAND USE

The Moro Cojo Slough study area is under the primary jurisdiction of Monterey County, although the
Monterey County School District and other special purpose districts, including MLHD, have limited juris-
diction in different portions of the area. A number of other jurisdictions also potentially affect land use
within and adjacent to the study area. These agencies include the CCC, COE, USFWS, the California
State Lands Commission and CDFG.

Ten land use categories exist within the Moro Cojo Slough study area: high/moderate density residential,
rural residential, agricultural, wetlands, heavy industrial, }ight industrial, commercial and outdoor recrea-
tion (Figure 7-1). Most of the acreage within the study area is rural residential, agriculture and wetlands
(Moro Cojo Slough), and with the exception of the Highway 1 corridor, the region in general reflects a
rural low density and agricultural character. Along the Highway 1 corridor are enclaves of residential,
roadside commercial and heavy industrial land uses (Figure 7-1).

Access to the study area is provided by Highway 1 and Moss Landing Road on the west, Dolan Road on
the north, Castroville Boulevard to the east, and Highway 156 to the south and east.

Rural residences are scattered throughout the upland areas at densities ranging from 2.5-40+ acres per
unit. Many residences on larger parcels are associated with commercial agricultural operations, while
some on smaller parcels include small scale "weekend farms” with limited livestock grazing. More
densely developed residential areas include the Oak Hills/Monte Del Lago Mobilehome Community north
of Highway 156, Trails End Mobile Manor off Dolan Road, and portions of the urbanized Castroville
community.

Wetlands within the study area include the salt/brackish-water wetlands and freshwater aquatic areas of
Moro Cojo Slough, as well as upper watershed stream channels that drain into the slough. Environmentat
characteristics of the slough and upper drainages are described in other sections of this Teport.

Outdoor Recreation Areas

Manzanita Regional Park, a County park, encompasses approximately 464 acres in the northeastern
portion of the Moro Cojo study area. The park provides picnic areas, active recreation (baseball
complex), and equestrian complex and passive recreational uses (hiking and nature study). Limited
passive recreational activities (i.e., bird-watching) also occur within the Moro Cojo Slough complex,
primarily on private lands. Moss Landing Harbor has created a deep-water channel with berthing
facilities at the mouth of Moro Cojo Slough thereby providing outdoor recreation facilities.

Agricultural Lands

Agricultural lands occur on flatter terraces in the westerly portion of the study area, as well as in the
sandy hill areas to the east. Artichokes are the major crop grown on larger parcels near Highway 1,
while strawberries and flowers predominate in the more erodible sloping lands to the east. Cattle grazing
and dairy farms also occurs on lands with marginal soil conditions. A more detailed discussion of the
agricultural uses in the study area is contained in Chapter 6.
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Other Land Uses

Other less prevalent land uses in the Moro Cojo Study area include commercial uses in Moss Landing,
Castroville, and in scattered locations along major roadways. Industrial uses are concentrated primarity
in the Moss Landing area. Light industrial activities include fish processing and harbor support facilities
on Sandholdt Road, as well as agricultural packing plants and greenhouses throughout the study area.
National Refractories and Minerals, just north of the slough; the adjacent PG&E power plant; and an
assembly plant on Meridian Road are the major heavy industrial facilities in the study area.

NORTH COUNTY LOCAL COASTAL PROGRAM

Monterey County’s North County Land Use Plan (LUP, 1982) and Coastal Implementation Plan - Part
1 & 2 (1988) establish the framework for future development and land use changes within the study area.
The LUP and County implementation regulations were mandated by the California Coastal Act (1976)
as the mechanisms to carry out various policies of the State Coastal Act at the local level. The Coastal
Act contains a number of provisions which need to be incorporated into each LUP. The significant policy
provisions relating to this management plan involve protection of environmentally sensitive habitats,
protection of viable agricultural lands, designation of development priorities on other lands, and providing
public access to the coast.

The North County LUP contains a number of policies and recommended actions to carry out requirements
of the Coastal Act. The LUP is divided into the following major sections: resource management, public
service systems, land use and development, public access, and implementation, with a separate discussion
on the Moss Landing Comimumity Plan. The reader should refer to the LUP (1982, amended) for the
complete text.

RESOURCE MANAGEMENT

filling, setbacks and further detailed resource management planning in order to preserve and enhance
these resources. This plan is a recommended action of the LUP (Section 2.3.4.2).

The LUP also recognizes the problem of rapid soil erosion in the Upper Moro Cojo Slough watersheds,
and the resulting impacts from siltation causing, among other things, biotic impacts and loss of wetlands.
LUP policies suggest Land Disturbance Targets (LDT), or limits on the cumulative amount of bare
ground in each subwatershed. These limits would allow development and agricultural conversion only
on non-critical erosion land as a way to return erosion/siltation to historic (pre-development) rates.

Agriculture is recognized as an important land use which make a substantial contribution to the area’s
economy. Protection of agricultural land js a key LUP and Coastal Act policy. However, several
economic and envirpnmental management issues are involved in the long-term viability of agriculture in
Moro Cojo watershed. One is encroaching urbanization and rural residential development, particularly
 in Castroville and smaHer communities like Moss Landing and Oak Hills. Residential development raises
property values and taxes for nearby farmlands. One method for combating high taxes and land
speculation was the Williamson Act passed by the State in 1965. The Act offers significant property tax
reductions for owners signing contracts to maintain land in agricultural use for 20 years. There are
Williamson Act contracts in effect in the study area, covering approximately 200 acres. The County,
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Coastal Commission and willing property owners have used other types of easements to restrict develop-
ment on agricultural or non-agricultural lands. These easements include scenic, open space, public
access, flood control and agricultural conservation easements. These easements generally restrict develop-
ment on or use of property to preserve the particular value sought by the easement. In some cases a
single easement can be used to protect multiple values (e.g., open space easement). As an example, an
offer of dedication from public access and Open space easement were made in 1989 for a 100-foot strip
on the easterly side of Moro Cojo Slough between Moss landing Road and Highway 1.

LAND USE AND DEVELOPMENT

The LUP future land use plan (Figure 7-2) reflects existing land uses throughout the Moro Cojo Slough
watershed. New development is designated only where compatible with agriculture and sensitive resource
protection. Buildout of undeveloped residential area parcels of Castroville Boulevard is allowed at low
rural densities (2.5-40 acre/dwelling unit). High density residential use is allowed on two sites adjacent
to Castroville Boulevard with site-specific review for resource and public facility constraints. Smali-scale
commercial uses are encouraged in specific areas to serve local neighborhoods. Industry is limited to
coastal-dependent uses in areas where they presently exist, although some build-out of harbor-related light

industry is recognized in the Sandholdt Road area,

Development and new agricultural operations in Moro Cojo and Elkhorn Slough watersheds are subject
10 a permit process to ensure compliance with slope, erosion and development density policies in the
LUP. In addition, Watershed Restoration Areas were established to monitor LDT and implement land
restoration measures for particular sub-watersheds subject to high erosion levels. Five watersheds (#28-
33) cover the Moro Cojo Slough Watershed (see North County, LCP Resource Map Book). Watersheds
#31 and #32 are designated watershed restoration Areas pursuant to North County Land Use Plan policy
2.5.24,

PUBLIC SERVICES

The LUP indicates the need to improve Highway 1, Highway 156, and local roads consistent with
resource and agricultural protection. The Plan also notes that septic system failures have caused water
quality problems in Moro Cojo Stough; as well as local public health hazards. Plans are underway to
service high-density residential areas with sewers. North County High School, for example, has been
sewered. On-site wastewater management Systems are recommended for lower density rural areas.

PUBLIC ACCESS

The Plan recognizes the need to provide public access to shoreline and public recreational areas in the
coastal zone. In the study area, new access locations or access improvements are shown in the Moss
Landing-Sandholdt Road beach area, and a circular trail system from Castroville Boulevard to Moro Cojo
Slough in the vicinity of the high school. A more detailed description of public access is contained in
Chapter 9.

WATER SUPPLY AND QUALITY

The LUP also addresses water supply for future development and agriculture. The LUP recognizes
groundwater overdraft problems and indicates "managing the demand for water generated by agricul-
tural... residential and commercial development will be a major challenge for the [North County] in
coming years.” A key policy of the plan is to protect water quality and control new development at
levels that can be served by identifiable, available, long-term water supplies. Potential water sources
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include the San Felipe project or construction of a dam on the Arroyo Seco River (North County Local
Coastal Program, 1982). Recently, treated wastewater injection wells have been suggested as a method
10 reduce seawater water intrusion and provide water for agricultural irrigation. A detailed description
of the Castroville Seawater Intrusion Program is contained in Chapter 4.

Nonpoint source pollution (NPSP) is considered a problem for the Moro Cojo Slough watershed, resulting
in the degradation of wetland and riparian resource values. Section 6217 of the Coastal Zone Reauthori-
zation Amendments of 1990 (CZARA) requires the development and implementation of a Coastal Non-
point Pollution Control Program to ensure the protection and restoration of coastal waters. This is consis-
tent with LUP policies and the County has participated in proposals to prepare a more comprehensive
NPS Pollution program for the region, and to implement projects to reduce NPSP and facilitate ground-
water recharge.

IMPLEMENTATION
The Monterey County Coastal Implementation Plan documents (Parts 1 and 2, 1988) provide a series of

zoning ordinances and permit regulations to implement the LUP. Part 2 contains a series of regulations
for development in the LUP area.
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CHAPTER 8
WASTEWATER

INTRODUCTION

Municipal and domestic wastewater in the Moro Cojo Slough watershed is managed through a combina-
tion of regional treatment facilities, Jocal treatment facilities, and dispersed septic systems.

WASTEWATER FACILITIES

Two sanitation districts handle and process wastewater in the Moro Cojo slough watershed: Castroville
County Sanitation District and Moss Landing County Sanitation District (Figure 8-1). These districts
collect wastewater effluent that is transported out of the basin and treated at the Monterey Regional
County Sanitation District facility, in Marina.

Within the Moro Cojo Slough watershed boundaries, one local package treatment plant is currently
Operating, one facility has been abandoned, and one new facility has been proposed. The WaterTek
wastewater treatment currently serves the Oak Hills community near Castroville Boulevard. This
treatment plant consists of two percolation ponds and a spray field. A sod farm utilizing the treated
wastewater has been proposed for this facility; in addition, WaterTek is also proposing to raise the berms
surrounding the percolation ponds. The now-abandoned wastewater system for the Monte del Lago
Mobilehome Community was in use from 1975 1o 1985, The abandoned treatment ponds are still in place
along the border of the slough, and the wetlands within them have been restored. The restored wetlands
are now managed by CDFG. There is a proposal for 2 Jocal package treatment plant that will service
10-15 residential units on Trails End Road (off Dolan Road). The proposed facility will dispose of
effluent through a leach field.

Most of the development within the Moro Cojo Slough watershed are on septic systems (e.g., farms and

. rural residential land uses). The Monterey County Department of Environmental Health {MCDERH) has

about 30 years of records on septic System permits and septic repair permits; however, because the infor-
mation has not been synthesized, data regarding failed septic systems along Moro Cojo slough could not
be provided (B. First, MCDEH, pers. comm., 1994). A former North County inspector for MCDEH
can recall only one septic repair within 100 yards of the slough (M. Jorvina, MCDEH, pers. comm.,
1994). Overall there are no specific trends of septic failures along the slough (M. Dias, MCDEH, pers.
comm., 1994).

Although the potential for wasiewater seepage to the slough exists. Septic systems can fail, especially
under wet winter conditions, as well as in areas with clay soils, sandy soils, or a high water table. Before
the implementation of a 1968 ban on septic systems and the formation of the Moss Landing County
Sanitation District, numerous septic systems problems reportedly occurred in the Moss Landing area; this
is likely due to high groundwater and shallow, sandy soils.

The contamination problems associated with the slough include nitrate, chiorine, and heavy metals (Mon- .
terey County Planning and Building Inspection Department, 1980). Agriculture practices can result in
increased levels of salts including sodium, sulfates and chlorine. In addition, fertilizer and pesticide run-
off into the slough can result in an increase in the levels of nitrates and phosphates in the water. Much
of the phosphates are absorbed by clay soils; however, nitrates can create a water quality problems in the
soil. Septic tank failures can result in increased levels of nitrates and soluble organic residue in ground-
water (ibid.). Run-off from the dairy farm and pig farm along Dolan Road flows into the wetlands of
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the slough, resulting in increased nitrate concentrations from the animal wastes. Cattle are also allowed
1o graze in the slough. Most of the grazing occurs west of the Southern Pacific railroad tracks along the
north and south banks of the slough; however, cattle have been observed in the slough in the area adja-
cent to North Monterey County High School (M. Jorvina, pers. comm., 1994). Individual rura! residen-
ces within the watershed also have farm animals that encroach into the slough or its tributaries. Some
heavy metals may be present in wells that occur in the upper watershed areas; heavy metals have been
documented in wells west of San Migue! Canyon Road (Monterey County Planning and Building
Inspection Department, 1980).

Surface water in the slough is contaminated with excessive sodium concentrations. Sources of the sodium
include leachage of salts from the soil during the wet season, run-off of agricultural irrigation, and seep-
age from the holding ponds at the National Refractories facil ity. Poor water circulation and drainage con-
tribute to the high levels.

Registered underground storage tanks and hazardous material storage sites are sparsely distributed
throughout the watershed; however, they are concentrated in the commercial industrial areas of Castro-
ville and Moss Landing (Figure 8-1). Registered hazardous material storage sites are also associated with
farms.

Groundwater degradation from solid waste facilities has not been documented for the Moro Cojo Slough
area. There are no solid waste facilities within the watershed boundaries.
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CHAPTER 9%
PUBLIC ACCESS AND EDUCATION

EXISTING PUBLIC ACCESS

Within the Moro Cojo Slough study area, access to the slough is limited for all modes of transportation.
Private property limits public access to the slough, except for intersections of public roads and some pub-
lic facilities (i.e., schools).

Vehicular Access

Vehicular access is supplied by intersections of the slough with county roads and State Highway 1, in
addition to intersections with private driveways and farm roads. Major county roads that intersect the
slough include Castroville Boulevard, Elkhorn Road, Blackie Road, Dolan Road and Meridian Road.

At present vehicular access is limited to private land uses, most notably farming activities and residential
uses. The North County High Schoo] property provides for limited vehicular access along the perimeter
of the school site.

Public parking is limited to on-street turnouts from local roadways, roadside businesses along State High-
way 1 and some parking at the High School during non-school hours. An unpaved Park-and-Ride facility
abuts State Highway 1 near Dolan Road.

Pedestrians and Bicyclists

Little pedestrian activity occurs within the slough area because of the rural character of the study area,
except for students travelling 10 and from Castroville to North County Righ School. No sidewalks, cross-
walks or pedestrian signals currently exist along the county roads or State Highway 1. The SPRR tracks
traverse the study area; while not currently designated as a public thoroughfare, the Transportation
Agency for Monterey County has discussed potential acquisition of the railway for pedestrian and/or light
rail service.

Existing and proposed trails associated with Moro Cajo Slough are outlined in the North County Trails
Plan (Monterey County Planning and Building Inspection Department, 1989). The only existing trails
in the watershed are the hiking/equestrian trails of Manzanita Regional Park and the Pacific Coast Bicycle
Route (formerly the Bicentennial Bicycle Route) that predominantly follows Highway 1 (Figure 9-1).
Most local bicyclists prefer to use Elkhorn Road and Castroville Boulevard. Hikers and equestrians using
the California State Park trails of Salinas River State Beach can access these trails from Moss Landing
Road or Potrero Road. An unpaved parking lot exists at the end of Potrero Road. Ad hoc trails occur in
scenic easements associated with the Oak Hills Development.

The Trails Plan (ibid.) also proposes numerous new trails in the Moro Cojo Slough watershed (Figure
9-1). These trails predominantly follow existing roadways such as Dolan Road and Castroville
Boulevard, or are associated with scenic easements. The trails connect major recreational features such
as Manzanita Regional Park, Elkhorn Slough, and Moss Landing. The proposed trails focus on bicycie
and equestrian use groups, although a multi-use trail is proposed along Blackie Road, and a hiking trail
is proposed for a scenic easement area along the slough.
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Manzanita Regional Park provides equestrian and hiking trail facilities within the 464-acre park. Pro-
viding access to the slough is a component of the Moss Landing Wetland Park proposed by the Elkhorn

with the development of this park.

A trail along the entire coast of California has been proposed since the late 1970's (Willard, pers. comm.,
1994). A coastal trail, managed by the Monterey Peninsula Regional Park District (MPRPD), currently
exists in Monterey County. The trail, named the Monterey Bay Coastal Trail, will be incorporated into
the state-wide coastal trail network. This 35-mile long trail extends south from the City of Marina to
Point Lobos, although numerous gaps in the trail currently occur. The MPRPD has recently received
a grant to install a bicycle/hiking trail that will run from Marina to Elkhorn Slough, passing through the
community of Castroville. The purpose of the trail is to service bicycle commuters and recreational users
(G. Tate, MPRPD, pers. comm., 1994).

EDUCATION

There are five public schools within the boundaries of Moro Cojo Slough watershed, including North
Monterey High School; Joseph Gambetta, Castroville and Elkhorn elementary schools; and the Geil Street

indicates that the school provide educational programs focusing on the wetland habitat of Moro Cajo
Slough, although the school has not yet implemented this program.
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CHAPTER 10
PREFERRED LOWER WATERSHED PLAN

INTRODUCTION

Five alternatives to enhance resources within the lower watershed of Moro Cojo Slough (e.g., Moss
Landing Road to Castroville Boulevard) were developed. These alternatives were evaluated by the RAC,
who then selected the preferred resource management alternative for the lower watershed. The five
alternatives reviewed were; Alternative A, Tidal Regime; Alternative B, Partially Tidal Regime; Alter-
native C, Enhanced Existing Conditions; Alternative D, Winter/Spring Freshwater Conditions; and Alter-
native E, No Project.

Each of the five alternatives evaluated suggest actions to protect existing significant biotic resources,
increase overall habitat values within the slough environs, resolve existing resource problems and land
use conflicts and provide passive recreational/educational uses. Each action was analyzed as to its poten-
tial benefits (i.e., ability to meet stated goals and objectives of the plan) and potential impacts. Measures
1o reduce impacts were also identified. A general description of each alternative and why they were not
selected by the RAC is presented below:; a full description and analysis of each alternative is in Volume
11 - Resource Enhancement and Alternatives Report on file at Monterey County Planning and Building
Inspection Department. The reader is directed to the Resource Enhancement and Alternatives Report for
representative cross-sections and conceptual features of the alternatives not selected by the RAC.

Selection of the Preferred Plan

The RAC reviewed each of the alternatives presented in the Resource Enhancement Alternatives report
and, through consensus, selected a preferred alternative. The RAC, in addition to the goals and objec-
tives developed for the watershed-wide plan, identified several habitat and/or land use criteria that they
felt were necessary for the preferred lower siough watershed plan. Each of the aiternatives were
evaluated by these criteria:

RAC criteria for lower slough:

1) retain both saltwater and freshwater habitats within the lower slough,

2} maintain known habitat for rare and endangered species (i.e., brackishwater snail and SCLTS),
3) maintain existing saltwater flow in the lower slough below SPRR bridge,

4) utilize treated, reclaimed water to recharge aquifers,

J3) create freshwater conditions in lower slough (east if Highway 1),

6) retain water in the lower slough through the creation of impoundments,

7} maximize freshwater in lower slough through increased run-off and use of reclaimed water,

8) utilize eco-engineering,

9) recognize the need for maintenance and monitoring, and
10) maximize bufférs between wetlands and adjacent land uses.

Based on these criteria, the RAC selected Alternative D, Winter/Spring Freshwater Conditions ds the
Preferred Plan.

The preferred plan, as presented in this report, is conceptual; additional analysis, design, and agreements
with willing landowners will be required prior to implementation or construction. The actions proposed
to occur under the preferred alternative are listed on Table 10-1. The abil ity of a proposed action to meet
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the objectives of the management and enhancement plan are identified below; please refer to Chapter 2
for the list (and codes) of the various objectives. The potential impacts of implementing the Preferred
Plan, and recommended mitigation measures to mitigate such impacts, are described below and
summarized in Table 10-2. (Note: Nothing in this plan shall be construed as legitimizing any violations
of nox superseding any required remediation pursuant to the Coastal Act, Local Coastal Program, or other

agency requirements.)

The RAC has recommended phasing the irhplementation of the management actions into four phases

(-IV), estimated years of 1995 through 2005 (Table 10-2).

Phase I - Education and Enforcement through Existing Programs
(Year 1 and on-going)

Develop Moro Cojo Management and Enhancement Plan framework.
Identify management plan objectives and develop management plan monitoring program and
success criteria.
Formulate and implement a broad, watershed-wide education program.
Initiate wetland restoration of previously converted wetland areas and easements through coopera-
tion of landowners.

<~ Initiate regulatory permitting with applicable agencies and Monterey County,

* Identify potential funding sources and secure monies for implementation of the management plan
actions.

* Provide for pilot projects on public, and/or non-profit agency owned lands in Years 1 through
10 to test the effectiveness of the management actions and to evaluate any impacts they may have
on adjacent agricultural activities; thereby offering modifications to correct any deficiencies to
remaining management actions through the remaining phases.

Phase II - Establish Buffers between Wetlands and .Other Lands with Willing Landowners
(May be modified after the implementation and evaluation of a pilot project in Phase I)

¢ Create buffers with willing landowners.
¢ [Initiate land management (e.g., move fences/cattle, install signs).

Phase HI - Ecological Engineering
(May be modified after the implementation and evaluation of a pilot project in Phase I)

¢ Obtain necessary permits from regulatory agencies and Monterey County,
For Highway 1/Dolan Road/Castroville Triangle, design and implement educational and demon-
stration projects.
® Design eco-engineered structures for freshwater tmpoundments, evaluate effectiveness, and
initiate construction of the impoundments utilizing chosen techniques.
¢ Investigate placement of flashboard dam at Castrovilie Slough, conduct design studies.
~*  Design selected BMP features, such as retention ponds and filter swales with willing Iandowners.

Phase IV - Design and Implement Structural Engineering Actions
(May be modified after_the implementation and evaluation of a pilot project in Phase I)

* Install flashboard dam at SPRR and Castroville Slough.

Design and construct waterfow! island.
* Design and construct levees, install agricultural drainage pumps.
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¢ Design and construct other plan features to protect structures and/or agricultural lands from
flooding.
* Install selected BMP features on applicable lands.

PREFERRED PLAN - WINTER/SPRING FRESHWATER CONDITIONS
General Description of the Preferred Plan

The Preferred Plan — Winter/Spring Freshwater Conditions creates areas for freshwater impoundments
within the lower slough watershed between Moss Landing Road and Castroville Boulevard. The plan
does not modify the existing tidal environment below the SPRR. The tide gates at Moss Landing Road
will be retained and operated in the same manner as the existing operation. A flashboard dam will be
installed at SPRR to restrict tidal movement and to allow upstream impoundment of freshwater during
the winter and spring. Freshwater impoundments would also be created in existing alkali grasslands, and/
or excavated into the grassland, between Highway 1 and the SPRR. The RAC has recommended the use
of “eco-engineering” (e.g., hay bales) to create barriers between the freshwater impoundments and the
main slough channel. The hay bale barriers will need to be constructed so they are effective in
impounding water, to create the desired freshwater "lakes”, as well as preventing excessive leakage of
freshwater into the adjacent salt/brackish main slough channel, to protect habitat for the brackishwater
snail. Existing brackishwater areas above the SPRR would convert to more freshwater conditions due
to the construction of a flashboard dam at the SPRR overcrossing. Areas currently freshwater near
Castroville Boulevard would persist. Most areas below the 10-foot contour between Highway 1 and
SPRR would be subject to freshwater inundation during the winter and spring, depending upon rainfall.
The RAC has recommended the use of reclaimed water to maintain the freshwater impoundments during
the winter and spring, if rainfall and/or runoff from the watershed is not sufficient to keep the
impoundments inundated. The preferred plan incorporates agriculture and/or grazing on lands above the
10-foot contour. :

Benefits and Constraints of the Preferred Plan

The preferred pilan offers several features that meet the project goals and objectives (see pages 2-2 and
2-3) and the RAC’s 10 criteria (see page 10-1). The plan also poses several constraints, including hydro-
logic, biclogical, and agricultural land use issues. The preferred plan will also require several permits -
from regulatory agencies and a program for maintenance and monitoring. An analysis of the key actions
and the anticipated impacts and mitigations of this alternative are described below and summarized on
Table 10-2.

Creation of Freshwater Impoundment Areas. The plan proposes the creation of winter/early spring
freshwater impoundment areas within the marsh plain of the lower slough (below SPRR} and retainment
of freshwater within the main slough upstream of SPRR. An "eco-dam"” or a flashboard dam would be
installed at the confluence of Castroville Slough and Moro Cojo Slough (Action H-3). These actions will
not result in any modification of the tide gates at Moss Landing Road or saltwater flow below SPRR
(RAC criteria 3). The freshwater impoundments are expected to enhance the existing grassiand areas for
waterfowl nesting and foraging (Action B-7), thus addressing plan Objectives G-1, B-1, B-5, B-6, W4,
W-3, A-2 (see pages 2-2 and 2-3), and the RAC criteria 1,5,6,7, and 8 (see page 10-1). .

The creation of the freshwater impoundments may result in partial or full inundation of approximately
375 acres below the 10-foot contour between the SPRR and Highway 1; these areas will require purchase
or conservation easements from willing landowners (Actions L-1 » L-2, A-1 [see Table 10-1]). Addition-
ally, adjacent agricultural lands will require protection from flooding. Inundation of the alkali grassland

The Habitat Restoration Group Page 16-3

705-01—FEBRUARY 1996 MORO C0J0 SLOUGH MANAGEMENT AND ENHANCEMENT PLAN



west of SPRR may cause a gradual conversion of the area to freshwater plant species (Action B-1).
Likewise, freshwater impoundments east-of SPRR may convert the brackishwater marsh areas to a more
freshwater habitat (Action B-2), Mitigation would include the construction of earthen berms at the 10-
foot contour and management/upgrade of existing agricultural drainage pump systems (Actions F-1 and
F-2). These actions will increase habitat values of the slough system, addressing Objectives G-1, B-2,
B-5, B-6, A-3, L-] (see pages 2-2 and 2-3), and the RAC criteria 5, 6, 7, and 8 (see page 10-1). The
impoundments may utilize treated, reclaimed water runoff to recharge aquifers (RAC criteria 4).
Additionally, the plan would allow some public access and citizen involvement in implementing the plan
(Objectives P-1 and P-2),

The operation of the freshwater impoundments could impact 65 acres of known habitat for the brackish-
water snail and potential habitat for the tidewater goby in the main slough channel downstream of the
SPRR. As mitigation, the plan incorporates measures to control the release of freshwater into the main
slough channel, The RAC has proposed the use of "eco-engineering” to create the impoundments (Action
H-6), such as the use of hay bales (Objective G-2 and RAC criteria 2 and 8). This methodology is less
costly than more traditional methods, such as the installation of flashboard dams. As discussed above,
the use of a method such as hay bales, should be tested as to their effectiveness in preventing excessive
leakage of freshwater into the muain slough, The integrity of the impoundments will need to be
periodically checked, and repairs made as necessary, throughout the winter and spring, particularly after
storm events (RAC criteria 9 and Objective W-7). If hay bales are not deemed effective, it is recommen-
ded that flashboard dams be installed. With either of the methods, some leakage of fresh water is expec-
ted and there may be some loss of habitat immediately adjacent to the dam outlets. More detailed design
of the dams, coupled with sampling of snail populations and sampling to determine the presence of tide-
water goby is required to determine the significance of the potential impacts. Consultation and/or permit-
ting with regulatory agencies will be required. '

If the freshwater impoundments are to be excavated in the alkali grassland, rather that allowing inundation
of the existing grasslands, there will be disturbance of existing wetland and/or removal of some contami-
nants from the slough area. The feasibility of excavation and deposition of this material within receiving
waters (i.e., Monterey Bay) or onto adjacent lands will require a more detailed analysis and consultation/
permitting with appropriate regulatory agencies (i.e., NOAA, COE, RWQCB). A sediment management
Plan for poilutants will be prepared (Action H-5).

The plan proposes to maintain the existing tidal activity within the main slough channel between High-
way |1 and SPRR (Action H-4, Table 10-1, and RAC criteria 3). This is not expected to result in
significant changes in existing saltmarsh mosquito management. The creation of freshwater
impoundments during the winter and early spring, however, is expected to result in an increase in the
freshwater winter mosquito population (P. Ghormely, North Salinas Valley Mosquito Abatement District,
pers, comm., 1994) (Action B-5, Table 10-1), The freshwater winter mosquito has increased jts presence
in the region over the last nine years and is considered a serious public health and resource management
concern (ébid.). The life cycle begins in November-December and lasts through the spring. The species
produces one brood per year and they are vicious biters. The mosquito population is difficult to manage
through conventional means, as treatments such as oil and Bt have little effect (ibid.). A cooperative
research project is currently underway to determine suitable treatments for this species of mosquito, The
preferrel management action to control this species is to drain seasonal wetlands or to have
impoundments of constant water level with little/no vegetative breeding habitat. This management action,
however, is contrary to the intent of the preferred plan. It is expected that freshwater winter mosquito
populations will be 2 management concern in the impoundment areas both upstream and downstream of
the SPRR. If aerial spraying of oil is utilized as a management action, for example, it is estimated to cost
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approximately $6,000 per application. Implementation of the preferred plan will be coordinated with the
mosquito abatement district (Objective W-6).

Creation of Island for Waterfowl Breeding. The plan includes the opportunity to create an island with-
in the slough to facilitate breeding by shorebirds or waterfowl (Action B-6, Table 10-1). As proposed,
the island would include a deep water channel to discourage predation by mammals, Of particular
concern are red fox and feral dogs; the deep water channel may discourage their access to the breeding
island (addresses Objective B-4). A more detailed sediment transport study is needed to determine
whether the creation of the deep water channe! would significantly impact existing brackishwater snail
habitat. Additional study is needed to determine if sediments will accumulate in the channel over time
and if periodic dredging would be necessary (Action H-5). Permits from regulatory agencies would need
to be acquired prior to implementation of this action.

Erosion and Flooding. The preferred pian is not expected to cause erosion of the marsh plain, since the
grade control structure at Highway 1 will be maintained (Action H-1, Table 10-1). This action addresses
Objective W-2.

Flood flows may result in flooding of existing properties between Highway 1 and Moss Landing Road;
however, the extent of flooding may be reduced by the capture of runoff in the freshwater impoundments.
It is expected that floodwalls or purchase of property would still be required (Action F-2),

Modification of the SPRR Track Overcrossing to Install a Flashboard Dam. The installation of a
flashboard dam at SPRR (Action H-2) will require the modification to the SPRR overcrossing. The
installation of the dam is expected to gradually convert the existing brackish marsh areas upstream of
SPRR to a more freshwater habitat (Action S-2, Table 10-1). This may affect approximately 200 acres.
This action addresses Objective B-2 (see page 2-2) and the RAC criteria 5, 6, and 7 (see page 10-1).

The installation of the flashboard dam at SPRR is not anticipated to impact existing breeding areas of the
SCLTS, tiger salamander and red-legged frog, unless inundation levels occur within the breeding areas.
Proper maintenance and management of the flashboard dam is expected to prevent impacts to the breeding
areas. The need for maintenance and monitoring is recognized in RAC criteria 9 and Objective W-7.

Creation of Buffers between Existing Agriculture and Wetland Resources. The plan includes the
creation of huffers between existing wetlands and agricultural Jand uses (Actions L1, A-2, B-3 [Table
10-1]). These buffers are for two general areas: 1) areas downstream of the SPRR, and 2) areas upstream
of SPRR. The buffer areas downstream of SPRR are proposed to be situated along the 10-foot contour
adjacent to the flood control berms/levees (Action F-1). The buffers are intended to provide area for the
construction of retention basins, filter swales or other features to reduce impacts to the adjacent wetlands
from agricultural and/or grazing land uses (Action A-3). Buffer areas upstream of SPRR will be
established between wettand areas and agricultural and/or grazing lands. The establishment of buffer
areas would be pursuant to purchasing land or obtaining conservation easements from willing landowners.
Assuming a 50-foot-wide buffer zone, approximately 75 acres of agricultural land would be affected
above the SPRR; below the SPRR, approximately 375 acres may be affected. The establishment of buffer
and water quality management features addresses Objectives B-5, B-6, W-1, W-2, W-3, A-1, A-2, A4
and RAC criteria 10. If needed, the buffer areas could be revegetated with native species and invasive
plants removed (Objectives B-3 and B-8).

Widening Castroville Slough to 1977 Dimensions. This proposed action (Action B4, Table 10-1) is

intended to restore habitat values within portions of Castroville Slough through the re-establishment of
wetland habitat. Working with willing landowners, there may be opportunities to improve agricultural
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drainage and other drainage/flooding problems through a re-design of the slough (Action A-4, Table
10-1). Suggested designs include a one-bank widening with a lowered berm upon which native wetland
habitat can be established. A more detailed investigation of 1977 conditions, identification of wetland-
agricultural conflicts, an analysis of design opportunities, and cooperation with landowners is required
for implementation of this action. Based on a preliminary analysis of aerial photos, over 10 acres of
agricultural land may be affected. Addressing these land use conflicts and restoring habitat along
Castroville Slough addresses Objectives A-5, B-5, B-7 and RAC criteria 3.

According to available information, there are no known official violations with the COE for actions along
Castroville Slough. Previous activities may have resuited in the fill of wetlands, however they have not
been cited as violations by State or Federal regulatory agencies. Recent filling of apparent wetlands with-
in the Castroville area occurred through an adjustment of the coastal zone boundary by CCC. Violations
to the County’s riparian setback policy have been addressed by the County and a restoration plan has been
prepared. If filling occurs in the future and-the COE assumes jurisdictional authority, they may require
re-establishment of impacted areas. In similar instances within the region, the COE has required re-estab-
Jishment of habitat based on conditions five years previous 10 the citation (i.e., 1989). The RAC, as part
of the preferred plan, has recommended restoration of Castroville Slough to its dimensions as of
January 1, 1977, the date Section 404(f) of the Clean Water Act was enacted (see Chapter 2, U.S. Army
Corps of Engineers). The RAC wants to use this as the baseline date for management and enhancement;
however, the date should not restrict enhancement objectives (RAC, August 1994).

OTHER ALTERNATIVES CONSIDERED BY THE RAC

The following alternatives for the lower watershed were considered by the RAC, but were rejected. A -
brief description of each alternative and the rationale for its rejection is presented below.,

Alternative A - Tidal Regime

Alternative A, The Tidal Regime, is an alternative that would create an open tidally-influenced system
from Moss Landing Road to Castroville Boulevard. The alternative is modeled after the conditions
believed to be present within the lower watershed in the 1850’s, prior to the instaliation of tide gates at
Moss Landing Road. The alternative incorporates agriculture and/or grazing on lands above the 10-foot
contour (believed to be the condition in the 1850°s), and periodic tidal inundation of lands currently being
grazed below the 10foot contour,

Benefits and Constraints of Alternative A. This alternative offers several features that meet the project
goals and objectives. The alternative also poses several constraints, including hydrologic, biological, and
agricultural land use issues. The alternative would also require several permits from regulatory agencies.
The removal of tide gates at Moss Landing Road (Sandholdt Dam) is one of the key actions of this
alternative. Removal of the tide gates will allow tidal circulation within the slough. In conjunction with
the installation of tide gates at SPRR, a fully tidal saltmarsh environment, including mudflats, marsh
habitat and adjacent habitat is expected between H ighway 1 and SPRR. In addition to the removal of the
tide gates at Moss Landing Road, several breaks will be made in the existing levee system to allow
inundation of grassland below the 10-foot contour. These habitats are expected to increase the areas value
to tidal marsh-dependent wildlife.

As proposed in the Preferred Plan, an island, with a deep water channel to discourage predation by mam-
mals, would be created. Tidal activity is expected 10 maintain the deep water channel, however if
sediments accumulate, periodic dredging may be necessary. Restoring tidal activity in the lower slough
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may cause erosion of the marsh plain. As mitigation 2 new grade control structure would need to be
installed at Highway 1.

Increased tidal flows may result in partial or full inundation of approximately 375 acres below the 10-foot
contour between the SPRR and Highway 1; as with the Preferred Plan, these areas will require purchase
Or conservation easements from willing landowners and protection from flooding and/or tidal flows. This

The increased tidal activity could impact approximately 65 acres of known populations of brackishwater
smail, a species of special concern. The tidewater goby, a Federally endangered species, which may
inhabit the slough, would patentiaily be impacted by this alternative, Mitigation would include the con-
struction of shallow tidal channels lo create compensation habitat for these species. More detailed

sediments; this may result in the disturbance and/or removal of Some contaminants from the slough area.
The feasibility of deposition of this material within receiving waters (i.e., Monterey Bay) onto adjacent
lands will require a more detailed analysis (Action H-7) and consultation/permitting with appropriate
regulatory agencies (i.e., NOAA, COE, RWQCB).

Increased tidal activity between Highway 1 and Castroville Boulevard is expected to create conditions
unsuitable for mosquitos. The daily tidal activity is expected to reduce potential breeding habitat for
saltmarsh mosquitos. Mosquitos may remain a management concern in upper reaches of the slough where
areas are more brackish-fresh. Mitigation measures could include the construction of runnels (i.e.,
* channels) or other drainage features i coordination with the Mosquito Abatement District.

encompassing three known sites over approximately 90 acres, Mitigation would include the construction
of berms/levees around breeding ponds 1o preserve the habitat. A more detailed analysis of this action
would need to be explored with regulatory agencies in order to evaluate its effectiveness.

Reason for Rejection of Alternative A. The RAC rejected this alternative due to the potential impacts
(and recommended mitigation measures) to endangered species (i.e., brackishwater snail below the SPRR,
and SCLTS above SPRR) and the numerous structural changes that would be required (i.e., modification
to Moss Landing Read culve » construction of tidal channels). The RAC also was concerned that

regulatory permitting for this aiternative would be extensive.
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Alternative B - Partially Tidal Regime

Alternative B - Partially Tidal Regime creates a tidal environment upstream to SPRR. As in Alterna-
tive A, the tide gates at Moss Landing Road will be removed; however, tidal influence will be prevented
past the SPRR. Existing brackishwater conditions (a short distance upstream of SPRR) and freshwater
conditions upstream of SPRR to above Castroville Boulevard would persist. Similar to Alternative A,
existing areas below the 10-foot contour between Highway 1 and SPRR would be subject to tidal
inundation. The alternative incorporates agriculture and/or grazing on lands above the 10-foot contour.

Benefits and Constraints of Alternative B. As in Alternative A, one of the key actions of this alterna-
tive is the removal of the tide gates at Moss Landing Road to allow full tidal circulation within the
slough. The removal of the tide gates and several breaks in the existing levee system would allow
inundation of grassland below the 10-foot contour.

As proposed in Aliernative A, Alternative B includes the opportunity to create an island within the slough
to facilitate breeding by shorebirds, partial or full inundation of lands below the 10-foot contour between
the SPRR and Highway 1. The increased tidal activity is expected to adversely impact a portion of the
known populations of brackishwater snail, a species of special concern. Approximately 3,000 linear feet
(24 acres) of snail habitat may be affected. Increased tidal activity between Highway 1 and SPRR is
expected to ereate conditions unsuitable for mosquitos. The daily tidal activity is expected to reduce
potential breeding habitat for saltmarsh mosquitos. Mosquitos are expected to remain a management con-
cern in the slough above SPRR where areas will be dominated by freshwater. This alternative includes
the creation of buffers between existing wetlands and agricultural land uses, as described in Alternative A.
Please refer to the discussion in Alternative A regarding the benefits and constraints of these actions.

The installation of tide gates at SPRR will require the modification to the SPRR overcrossing. The
installation of tide gates is expected to gradually convert the existing brackish marsh areas upstream of
SPRR to a more freshwater habitat. This may affect approximately 200 acres. The management of the
tide gates at SPRR is not anticipated to impact existing breeding areas of the SCLTS, tiger salamander
and red-legged frog. Although tide gates may leak, the influence of the ieakage is not expected to extent
upstream to the breeding areas. Increased tidal activity to the SPRR has the potential to affect seawater
percolation into groundwater where the upper and lower aquifers may be connected. This potential
impact requires a more detailed investigation of groundwater movement and tidal activity; however, the
impact is less likely than in Alternative A since the tidal exchange will stop short of the potential recharge
areas. This action, if deemed a significant impact, would be contrary to Objective W-S.

Reason for Rejection of Alternative B. The RAC rejected this alternative due to the potential impacts
to endangered species (i.e., brackishwater snail) and the numerous structural changes that would be
required (j.e., modification to Moss Landing Road culverts, construction of tida! channels). The RAC
was also concerned that regulatory permitting for this alternative would be extensive.

Alternative C - Enhanced Existing Conditions

Alternative C - Enhanced Existing Conditions creates a modified tidal environment upstream to SPRR.
The tid® gates at Moss Landing Road will be retained, but modified to allow greater the tidal influence
to the SPRR. Existing brackish (for a short distance upstream of SPRR) and freshwater conditions
upstream of SPRR to above Castroville Boulevard would persist. Similarto Alternative A, existing areas
below the 10-foot contour between Highway 1 and SPRR would be subject to tidal inundation. [ The
alternative incorporates agriculture and/or grazing on lands above the T0-foot contour,
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Benefits and Constraints of Alternative C. This alternative proposes a modification of the tide gates
to allow tidal circulation within the slough to SPRR. This is expected to enhance the existing tidal
saltmarsh environment, including creating some additiona! channels for mudflat and pickleweed marsh
habitat. These habitats are expected to enhance the value of the lower slough to tida! marsh-dependent
wildlife. The alternative includes several breaks in the existing levee system to allow inundation of
grassland below the 10-foot contour.

This alternative includes the opportunity to create an island within the slough to facilitate breeding by
shorebirds. The increased tidal flows may result in flooding (tidal and flood-related) of existing
properties between Highway 1 and Moss Landing Road. Increased tidal activity between Highway 1 and
SPRR is expected 10 create conditions unsuitable for mosquitos. The daily tidal activity is expected to
reduce potential breeding habitat for saltmarsh mosquitos. This alternative includes the creation of
buffers between existing wetlands and agricultural land uses. Please refer to the discussion in Alternative
A regarding the benefits and constraints of these actions.

Modification of the tide gates, while retaining the culverts at Highway 1, is not expected to cause erosion
of the marsh plain. This action addresses Objective W-2. Increased tidal flows may result in partial or
full inundation of approximately 375 acres below the 10-foot contour between the SPRR and Highway 1.
These areas will require purchase or conservation easements from willing landowners (Action L-1).
Additionally, adjacent agriculteral lands will require protection from flooding and/or tidal flows.
Mitigation would include the construction of earthen berms at the 10-foot contour and management/
upgrade of existing agricoltural drainage pump systems (Action F-1). This action will increase habitat
values of the slough system.

The increased tidal activity js expected to adversely impact a portion of the known populations of
brackishwater snail, a species of special concern. Approximately 1,200 linear feet (8 acres) of snail
habitat may be affected. The tidewater goby, a Federally endangered species, which may inhabit the
stough, would potentially be impacted by this alternative. Mitigation would be similar to Alternative A,
where shallow tidal channels will be constructed to create compensation habitat for these species. The
installation of tide gates at SPRR will require the modification to the SPRR overcrossing. The installation
of tide gates is expected to gradually cerivert the existing brackish marsh areas upsiream of SPRR to a
more freshwater habitat. This may affect approximately 200 acres.

The small modification of tidal activity has the potential to affect seawater percolation into groundwater
where the upper and lower aquifers may be connected. This potential impact requires a more detailed
investigation of groundwater movement and tidal activity; however, the impact is considered low since
the tidal exchange wil! stop short of the potential recharge areas, as described in Alternative A

Reason for Rejection of Alternative C. The RAC rejected this alternative due to the potential impacts
to endangered species (i.e., brackishwater snail). The RAC also was concerned that regulatory permitting
for this alternative would be extensive.
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Table 10-1. Summary of Lower Watershed Preferred Alternative Plan Actions,
Moro Cojo Slough Management and Enhancement Plan, By Phase

LT ' Action Phase
PHASE 1
Hydrologic Actions
H-4. Maintain existing operation of tide gate at Moss Landing Road (Sandholdt I
Dam) to allow for tidal action and storms. (Addresses RAC criteria 1, 2
and 3, Plan Objectives B-2, B-5, W-4 and A-2)

v Agricultural Actions
A-4. Through willing landowners, obTain conservation easement, purechase-ors I

ange’to restore Castroville Slough to its 1977 dimensions.
- lowe on-one-bank to allow
wetland restoration, compatible with adjacent agricultural land use and
water quality protection. (Addresses RAC criteria 5 ; Plan Objectives B-2,
B-5, B-7, W-2, A-5, P-2 and P-3.) H

H Conduct pilot projects on public and/or non-profit agency-owned lands to
test effectiveness of the management actions and to evaluate any impacts
they may have on adjacent agricultural activities; thereby offering
modifications to correct any deficiencies to remaining management actions
through the remaining phases.

Biotic Resource Actions

B-4. Begin to festore wetland habitan long Castroville Slough to 1977 dimen- |

sions. (See A4, above.)
PHASE Il
Land Use Actions

L-1. Through voluntary landowner involvement, obtain conservation easements, 1
purchase or land exchange for pasture and/or agricultural lands below the
10-foot contour between SPRR and Castroville Boulevard 1o provide buffer
between agricultural lands and wetlands. (Addresses RAC criteria 10;
Plan Objectives B-6 and A-5.)

Agricultural Actions

A-2. Through willing landowners, obtain conservation easement, purchase or I
land exchanges for the conversion of marginal agricultural land adjacent to
the slough between SPRR and Castroville Boulevard to wetland/agricultural
buffer area. (Addresses RAC criteria 5 and 6; Plan Objectives B-5, B-7,
B-8, W-2, W-3, A-5, L-1 and P-2.)
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Table 10-1. Summary of Lower Watershed Preferred Alternative Plan Actions,
More Cojo Slough Management and Enhancement Plan (Cont’d.)

n . Action

i:'hase

A-3. Through willing landowners, obtain conservation easement, purchase or
land exchange to minimize potential conflicts between agricultural land
practices and habitat protection by construgtin rass-lined swales,
sediment control structures, and perimeter ditches. (Addresses RAC
criteria 8, 9 and 10; Plan Objectives G-2, B-5, W-1, W-2, W-3, W-7, A-
3, A-4, P-2 and P-3)

I

A-4. Through willing landowners, obtain conservation easement, purchase or
land exchange 1o restore Castroville Slough to its 1977 dimensions.
Investigate various designs, such as a lowered berm on one bank, to allow
wetland restoration, compatible with adjacent agricultural land use and
water quality protection. (Addresses RAC criteria 5; Plan Objectives B-2,
B-5, B-7, W-2, A-5, P-2 and P-3.)

-

,LBiotic Resource Actions

l13-3. Protect existing wetlands and riparian habitat through creation of I
wetland/agricultural buffers. (Addresses RAC criteria 10; Plan Objectives
B-6 and A-5.)
B-4. Continue to restore wetland habitat along Castroville Slough to 1977 I
dimensions. (See A-4, above.)
BHASE HI
[Hydrologic Actions 1
H-3. Install "eco-dam" or a flashboard dam at the confluence of Castroville HI (eco
Siough and Moro Cojo Slough to limit/control tidal movement in Castro- dam)
ville Slough and control releases of freshwater into Moro Cojo Slough.
(Addresses RAC criteria 1, 2 and 8; Plan Objectives G-1, B-1, B-§, W-4,
W-5, W-6 and A-2.)
H-6. Install barriers (e.g., eco-engineered hay bales or flashboard dams) 1
between freshwater impoundments and main slough channel to create
impoundments. Preserve brackishwater character of main slough.
(Addresses RAC criteria 2, 3, 5 and 6; Plan Objectives G-1, B-1, B-5 » W-
XL 6 and A-2.)
uFlood Control Action
F-1. Provide tidal/flood water protection for agricultural lands west of SPRR 111
through construction of levees, berms, pumnp systems, as needed.
(Addresses Plan Objectives W-4, W-7, A-2, A-5 and P-2.)
Page 10-12 The Habital Restorstion Group
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Table 10-1. Summary of Lower Watershed Preferred Alternative Plan Actions,
Moro Cojo Slough Management and Enhancement Plan (Cont’d.)

Phase

Action
Agricultural Actions ‘

A-3. Through willing landowmers, obtain conservation easement, purchase or
land exchange to minimize potential conflicts between agricultural land
practices and habitat protection by constructing grass-lined swales,
sediment control structures, and perimeter ditches. (Addresses RAC
criteria 8, 9 and 10; Plan Objectives G-2, B-5, W-1, W-2, W-3, W-7, A-
3, A4, P2 and P-3)

111

A-4. Through willing landowners, obtain conservation casement, purchase or
land exchange to restore Castroville Slough to its 1977 dimensions.

wetland restoration, compatible with adjacent agricultural land use and
water quality protection. (Addresses RAC criteria 5 ; Plan Objectives B-2,
B-5, B-7, W-2, A-5, P-2 and P-3.)

Investigate various designs, such as a lowered berm on one bank, to allow

11

Surface Water Actions

S-2. Impound available freshwater in impoundments during spring and summer,
(Addresses RAC criteria 5 and 6; Plan Objectives G-1, B-1, B-5, W-4, W-
S and A-2.}

I

Biotic Resource Actions

B-1. Gradually convert alkali grassland to freshwater plant species west of
SPRR. (Addresses RAC criteria 5 and 7, Plan Objective G-1.)

111

B-3. Protect existing wetlands and riparian habitat through creation of

wetland/agricultural buffers. (Addresses RAC criteria 10; Plan Objectives
B-6 and A-5.)

Hi

B-4, Restore wetland habitat along Castroville Slough to 1977 dimensions. (See
-4, above.)

I

B-5. Potential change in species composition and abundance of mosquito
populations. (Addresses RAC criteria 5; Plan Objective W-6.)

1

B-7. Create freshwater impoundment areas for waterfow! habitat. {Addresses
l RAC criteria 2, § and 6; Plan Objectives B-1 and B-5.)

1

XPH_ASE | 4%

Land Use Actions

L-2. Through voluntary landowner involvement, obtain conservation easements,
purchase or land exchange for pasture and/or agricultural lands below 10-
foot contour west of SPRR for construction of freshwater impoundments.
(Addresses RAC criteria 5 and 6; Plan Objectives G-1 and B-1.)

v

The Habitat Restoration Group
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* Table 10-1. Summary of Lower Watershed Preferred Alternative Plan Actions,
Moro Cojo Slough Management and Enhancement Plan (Cont’d.)

Action

Phase

Hydrologic Actions

H-1. Replace Highway 1 crossing with a spanning bridge to allow additional
flows; maintain grade control structure. (Addresses RAC criteria 1 and 3;

Plan Objectives W-2.)

v

H-2. Modify the SPRR track overcrossing to accommodate additional flows, and
install flashboard dam to impound water. (Addresses RAC criteria 2,5
and 6; Plan Objectives G-1, B-1, B-5, W-4, W-5, W-6 and A-2)

v

Install "eco-dam"” or a flashboard dam at the confluence of Castroville
Slough and Moro Cojo Slough to Iimit/control tidal movement in Castro-
ville Slough and control releases of freshwater into Moro Cojo Slough.

W-5, W-6 and A-2.)

v
(fiashboard
dam)

-3.
(Addresses RAC criteria 1, 2 and 8; Plan Objectives G-1, B-1, B-5, W-4,
-5. Develop sediment management plan for pollutants. (Addresses Plan
Objectives W-2 and W-3.)

H
-6. Install barriers (e.g., eco-engineered hay bales or flashboard dams)
between freshwater impoundments and main slough channel to create
impoundments. Preserve brackishwater character of main slough.
(Addresses RAC criteria 2, 3, 5 and 6; Plan Objectives G-1, B-1, B-5 , W-

i
:

Flood Control Actions

F-1. Provide tidal/flood water protection for agricultural lands west of SPRR
through construction of levees, berms, pump systems, as needed.
(Addresses Plan Objectives W-4, W-7, A-2, A-5 and P-2)

v

F-2. Provide protection of private propenyfsiructures in Moss Landing from
flood water inundation (7 parcels). (Addresses Plan Objective A-5.)

v

Agricultural Actions

A-1. Through willing landowners, obtain conservation easement, purchase or
land exchange for the conversion of existing pasture and/or agricultural
lands west of SPRR to managed wetland habitat {i.e., remove or limit
cattle activities). (Addresses RAC criteria 5 and 6; Plan Objectives B-5,

L B-7, B-8, W-2, W-3, A-5, L-1 and P-2)

v
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Table 10-1. Summary of Lower Watershed Preferred Alternative Plan Actions,
Moro Cojo Slough Management and Enhancement Plan (Cont’d.)

——

Action

————

Phase

. Through willing landowners, obtain conservation easement, purchase or

land exchange to minimize potential conflicts between agricultural land
practices and habitat protection by constructing grass-lined swales,
sediment control structures, and perimeter ditches. (Addresses RAC
criteria 8, 9 and 10; Plan Objectives G-2, B-5, W-1, w-2, W-3, W-7, A-
3, A4, P-2 and P-3)

v

A4,

Through willing landowners, obtain conservation easement, purchase or
land exchange to restore Castroville Slough to its 1977 dimensions.
Investigate various designs, such as a Jowered berm on ong bank, to allow
wetland restoration, compatible with adjacent agricultural land use and
water quality protection. (Addresses RAC criteria 5; Plan Objectives B-2,
B-5, B-7, W-2, A-5, P-2 and P-3.)

Surface Water Actions

S-2.

Impound available freshwater in impoundments during spring and summer.
(Addresses RAC criteria 5 and 6; Plan Objectives G-1, B-1, B-5, W-4, W-
5 and A-2)

v

Biotic Resource Actions

B-1.

Gradually convert alkali grassland to freshwater plant species west of
SPRR. (Addresses RAC criteria S and 7, Plan Objective G-1.)

v

B-2,

Allow natural conversion of brackishwater marsh areas east of SPRR to a
more freshwater plant association. (Addresses RAC criteria § and 7; Plan
Objective G-1.)

v

B-3.

Protect existing wetlands and riparian habitat through creation of
wetland/agricultural buffers. (Addresses RAC criteria 10; Plan Objectives
B-6 and A-5.)

v

B-4.

Restore wetland habitat along Castroville Slough to 1977 dimensions, (See
A-4, above.)

v

. Potential change in species composition and abundance of mosquito

populations. (Addresses RAC criteria 5; Plan Objective W-6.)

v

. Provide island along main slough to facilitate waterfowl breeding.

(Addresses Plan Objective B-4.)

v

- Create freshwater impoundment areas for waterfow] habitat. (Addresses

RAC criteria 2, 5 and 6; Plan Objectives B-1 and B-5.)

The Habital Restoration Group
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‘Table 10-2, Analysis of Lower Watershed Preferred Alternative Plan - Winter/Spring

Freshwater Conditions, Moro Cojo Slough Management and Enhancement Plan
rr ISSUES AND
CONCERNS WINTER/SPRING FRESHWATER CONDITIONS
S PROJECT COSTS

o Y || Basements/Land Purchase $3.7 million ($8,000/acre) |
¥ Construction/Planning $2.0 million ' |

Heor g Mitigation/Revegetation $1.0 million
c}c\"“\ Maintenance (5 yrs) $1.0 million u

Mosquito Abatement
( yrs)

$0.1 million

Total Cost

$7.8 million

GENERAL DESCRIPTION

Creation of impoundments between Highway 1 and Castroville Bivd. to hold
freshwater during winter/early spring. Install flashboard dam at SPRR.
Widen portions of Castroville Slough to 1977 dimensions. Utilize *eco-
engineering” in early phases and test effectiveness.

I

] BENEFITS OF PLAN

|

Creates areas for freshwater impoundments for waterfow] nesting and forag-
ing. "Eco-engineered"” barriers (i.c., hay bales) or flashboard dams installed
between impoundments and main slough to protect existing habitat of brackish
water snail and potential tidewater goby habitat. Creation of island to facili-
tate breeding by waterfow]. Converts brackish/freshwater habitat upstream of
SPRR to predominantly freshwater habitat; retains existing endangered
species habitat (i.e., salamander). Enhancement of habitat values within
Castroville Slough by widening portions of the marsh plain.

HYDROLOGY: IMPACTS, MITIGATIONS AND ENHANCEMENTS

Tidal Inundation

Impact: Action H-1. Replace Highway | crossing with spanning bridge will
inundate agriculture,
Mitigation: See F-1 and F-2.

Impact: Action H-2. Modifying SPRR track overcrossing with flashboard
dam will inundate agriculture.
Mitigation: See F-1 and H-3.

Impact: Creation of freshwater impoundments may affect salinity of slough
Mitigation: Action H-6. RAC proposes to utilize "eco-engineered" hay bales
between impoundment and slough. If not effective, install flashboard dams
between freshwater impoundments and main slough channel to keep slough .
brackish. Action H-3. Install tide gate at confluence of Castroville and Moro L1
Cojo Sloughs.

Flood Control

Impact: Potential fiooding of existing agricultural lands below SPRR.
| Mitigation: Action F-1. Construct earthen berms at 10-foot contour between

Highway 1 and SPRR; inundate 375 acres with freshwater,

Page 10-16
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Table 10-2. Analysis of Lower Watershed Preferred Alternative Plan - Winter/Spring

Freshwater Conditions, Moro Cojo Slongh Management and Enhancement Plan
(Cont’d.)

T ISSUES AND

L_ CONCERNS WINTER/SPRING FRESHWATER CONDITIONS

h"lood Control (Cont’d.)

Impact: Potential flooding impacts (flood related) to properties between
Highway 1 and Moss Landing Road.

Mitigation: Action F-2. Construct fioodwalls below Highway 1; acquire
selected parcels below Highway 1.

Impact: Potential flooding impacts to structures and properties upstream of
Castroville Blvd.

Mitigation: Requires more detailed topography and analysis,

Surface Water/
Groundwater

Impact: The volume of freshwater stored wil be highly dependent upon rain-
fall. Based upon an initial water balance analysis, it appears that this alterna-
tive will create only seasonal wetlands in some years.

Mitigation: Action S-2. Release freshwater during spring and summer from

.| flashboard dams, if water is available to release. RAC recommends use of

reclaimed water to supplement freshwater impoundments.

WATER QUALITY

Deposition of Fill

Impact: Removal of some contaminants from slough, and deposition of
contaminated dredge material into receiving waters or adjacent lands for
construction of impoundment; detailed sediment analysis and dispersal study
required. '

Mitigation: Action H-5. Sediment management plan for poliutants.

BIOTIC RESOURCES: IMPACTS, MITIGATIONS AND ENHANCEMENTS

Vegetation

Impact: Action B-1 will inundate existing alkali grassland below 10-foot
contour with freshwater during winter and spring; may result in gradual
conversion of alkali grassland to freshwater plant species (375 acres).
Mitigation: see Land Use

Impact: Installation of flashboard dam at SPRR will prevent tidal inundation

above SPRR and allow for gradual conversion of brackishwater marsh areas
east of SPRR 1o more fresh water plant association (200 acres).
Mitigation: None

Impact: Freshwater impoundments will be created above and below the
SPRR, totalling 250 acres.

Mitigation: see Land Use

Impact: Action B-3. Protects existing habitat via creation of wetland/agricul-
tural buffers.

Mitigation: see Land Use .

Impact: Action B4. Creadte wetland habitat along portions of Castroville

Slough to 1977 dimensions.

The Habitat Restoration Group

Page 10-17

705-01—FEBRUARY [996

MORO COI0 SLOUGH MANAGEMENT AND ENHANCEMENT PLAN




Table 10-2. Analysis of Lower Watershed Preferred Alternative Plan - Winter/Spring
Freshwater Conditions, Moro Cojo Slough Management and Enhancement Plan

(Cont’d.)

ISSUES AND
CONCERNS

WINTER/SPRING FRESHWATER CONDITIONS

Wildlife

Impact: Action B-6. Provide island along slough to facilitate waterfowl
breeding.

Mitigation: Requires permit from COE to alter existing wetland and
deposition of dredged material. Investigate if this would significantly impact
brackishwater snail or tidewater goby.

Impact: Inundation of additional lands with freshwater may resuit in an
increase in freshwater winter mosquito populations. Treatment may affect
wildlife resources depending on the method employed (e.g., use of mosquito
fish).

Fisheries and Aquatic

Impact: Modification of the water regime (i.e., increase in storage/release of
freshwater) may result in loss of 8,000 linear feet (65 acres) of brackishwater
snail habitat.

Mitigation: Action B-5 will install "eco-engineered” hay bale dams between
the freshwater impoundments and the main slough to protect existing
brackishwater snail habitat, Monitoring is needed to test effectiveness of hay
bales to prevent excessive release of freshwater into the slough in order to
prevent impact to the snail. If not effective, flashboard dams shouid be

utilized.

Impact: Inundation of additional lands with freshwater may result in an in-
crease in freshwater winter mosquito populations within the lower watershed.
Mitigation; It is not known if the "eco-engineered” hay bales will allow
sufficient manipulation of water levels to reduce breeding habitat for
mosquitos and minimize mosquito abatement operations. The winter/spring
freshwater regime will be very favorable for mosquitos; mosquitos may be of
significant management concern. Runnels and other drainage features could
be used to reduce standing water but may be coritrary to design plan. Cost of
mosquito abatement may be high. Treatment may affect aquatic resources,
depending on method.

Agricultural Resources

Impact: Increased inundation of lands below 10-foot contour will remove 375
acres from existing grazing and/or other agricultural use.

Mitigation: Action A-1; obtain conservation easement to convert pasture
and/or agricultural lands west of SPRR 10 managed wetland habitat.

Impact: Creation of buffers between agriculture and wetlands will remove 75

acres from agriculture.
Mitigation: Action A-2 will purchase or obtain conservation easement to
convert pasture and/or agricultural land between SPRR and Castroville Blvd,

to wetland/agricultural buffer.
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Table 10-2. Analysis of Lower Watershed Preferred Alternative Plan - Winter/Spring
Freshwater Conditions, Moro Cojo Slough Management and Enhancement Plan
(Cont’d.)

ISSUES AND
CONCERNS

WINTER/SPRING FRESHWATER CONDITIONS

Agricultural Resources
(Cont’d.)

- [ Mitigation: Action A-4 would encourage Iandowners that have filled wetlands

Impact: Creation of retention basins, grassland swales and perimeter ditches
in buffer between agriculture and wetlands upstream of SPRR will remove 75
acres from agriculture.

Mitigation: Actions A-2 and A-3 will purchase or obtain conservation
casement to create a wetland/agricultural buffer to minimize conflicts between
agricultural land practices and habitat protection (i.e., grass-lined swale,
sediment control, perimetér ditches).

Impact: Widening of portions of Castroville Slough to restore wetlands along
Castroville Slough to 1977 dimensions will remove more than 10 acres of
existing agriculture.

without COE permits to re-establish wetlands along the slough.

LAND Usg

Land Ownership/ Impact: Conversion of agricultural land to wetland habitat.

Property Rights Mitigation: Action L-2. Obtain conservation easements for pasture and/or
agricultural lands below the 10-foot contour west of SPRR 1o construct fresh-
water impoundments (375 acres). Some landowners may be reluctant to give
conservation easement and may make action unfeasible.

Impact: Opportunity to redesign Highway I with CalTrans project.
Mitigation: None.
REGULATORY PERMITS jl

Monterey County

M-1. Environmental Impact Report.

M-2. Development permit for construction/grading.

CDFG

C-1. Streambed alteration agreement for work in channel,

U.S. Army Corps of
Engineers

COE-1. Section 404 permit required for excavation of slough channels and
deposition of materials onto wetlands for levee construction; probable
mitigation of wetlands at minimum 1:1 acreage,

COE-2.. Federal environmental review FONSI/EIS.

CA Regional Water
Quality Centro! Board

RB-1. Certification of water quality compliance.

NOAA

N-1. Permit for deposition of fill into National Marine Sanctuary and
possible migration of contaminants into Elkhorn Slough, if deposition utilized.

USFWS

“x

U-1. Section 7 consultation for potential impacts to endangered species;
tidewater goby, long-toed salamander, red-legged frog, brackishwater snail, if
listed.

Moss Landing Harbor |HD-1. Permit required for activity within slough.
District '
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CHAPTER 11
PROJECT-WIDE BEST MANAGEMENT PRACTICES

Best management practices (BMP's) are recommended for the entire watershed to provide resource pro-
tection and enhancement (Figure 11-1). The BMP’s are consistent with guidance documents developed -
as part of Section 6217 of the Coastal Zone Reauthorization Amendments of 1990 (CZARA). This act
requires states with Federally approved coastal zone management programs, such as California, to
develop and implement Coastal Nonpoint Pollution Control Programs to ensure the protection and restora-
tion of coastal waters, A funding request, to prepare a more comprehensive NPS Pollution program for
the Natividad/Gabilan Creek watershed (which includes the Moro Cojo Slough drainage), was submitted
to the EPA under Section 205(j)(2) of the Clean Water Act (AMBAG, 1994). The project was funded
and the report is expected to be completed by August 1996 (AMBAG, pers. comm., 1996). A companion
project, under Section 319(h) of the Clean Water Act, proposes to implement several wetland restoration
projects to demonstrate their value as natural filters for reducing nonpoint source pollution and facilitating
groundwater recharge (ibid.; this project has also been approved for funding). The State programs must
include management measures in conformity with those specified in EPA’s management measures, The
state will have some flexibility in that they may adopt either the measures specified in the EPA’s guidance
or alternative measures, provided the alternative measures are as effective as EPA’s measures in
controlling coastal nonpoint pollution (EPA, 1993).

Another water quality program of note is the planning effort begin led by the Monterey Bay National
Marine Sanctuary office. The Water Quality Protection Program (WQPP) implements a key provision
of a Memorandum of Agreement adopted by eight federal, state, and local agencies in September 1992
when Congress and the President established the Sanctuary. This program, using a watershed approach
to address coastal water guality, is investigating a broad range of problems including toxic pollutants in
sediments, fish and shellfish, human health problems, sedimentation and low flows in rivers and streams,
wetlands alteration and habitat loss. The Protection Program will develop and carry out a plan containing
specific strategies and actions that address these problems while sustaining the region’s economic
viability. Strategies might include public education, technical assistance, research and monitoring, and
regulations and enforcement, where necessary. One major component of the WQPP will be the
development of a Model Urban Runoff Program. Two Model Urban Runoff Ordinances will be drafted.
Another component of the WQPP will be the development of an Agricultural Runoff Management
Program.

Nonpoint source pollution (NPSP) is a problem for the Moro Cojo Slough watershed, resulting in the
degradation of wetland and riparian resource values, The BMP’s address sediment/erosion, confined
animal facilities, nutrient management, pesticide management, livestock grazing, new development, sew-
age systems, poliution prevention, stormwater runoff, protection and restoration of wetland and riparian
areas, and public education. The BMP’s also recommend actions to protect and manage rare, threatened,
endangered and locally unique plant and 2nimal species and their habitats. The California Coastal
Commission has a federal grant to produce a linked GIS, Database, and Modeling methodology for
applying BMPs within critical Moro Cojo Slough subwatersheds. For a fuller discussion on how to

implement BMPs see California Coastal Commission, Procedural Guidance Manuai: Addressing Polluted
runoff in the California Coastal Zone, San Francisco, forthcoming. :
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The locations for each action are depicted in Figure 11-1 and described below. Plan objectives, listed
in Chapter 2 (pages 2-2 and 2-3), that are achieved through implementation of each action are also identi-
fied. For additional information on these actions, please refer to the following sections of the Technical
Appendix:

G: Best Management Practices for Water Resources

H: Best Management Practices for Agriculture

I:  Best Management Practices for Control of Selected Invasive Non-native Plant Species

J: Plant Species Suitable for Development Activities Adjacent to Oak Trees

Landowners are encouraged to voluntarily implement these actions in order to meet the overall project
goal of enhancement and resource values of the Moro Cojo Slough watershed. Each action is intended
to be implemented by/with willing landowners. Funding mechanisms for implementation are discussed
in Chapter 2, Implementation Program.

HYDROLOGY, WATER QUALITY, AND WASTEWATER

BMP-1. To enhance water quality of the slough, construct grass-lined swales between the slough and
adjacent agricultural operations to filter runoff (see Agriculture Resources).

Implementation of this measure will primarily address objective A-4, but will also contribute to
meeting project objectives B-5, B-6, W-1, W-2, W4, A-1, A-2, A4, P2, and P-3.

BMP-2. To enhance water quality within the slough, construct sediment retention basins adjacent to
medium to0 high-density development areas within the watershed. The basins will filter runoff
and collect sediment.

Implementation of this measure wil} primarily address objective W-3, but will also contribute
to meeting project objectives B-5, W-1, W-2, W-3, P-2, and P-3.

BMP-3. To enhance water quality within the slough, conduct periodic maintenance in retention basins.

Implementation of this measure will primarily address objective W-3, but will also contribute
to meeting project objectives B-5, W-1, W-2, W-3, A-1, A-2, A-4, P-2, and P-3.

BMP-4. Encourage Monterey County to install and maintain stormwater treatment facilities for new and
existing developments that drain into Castroville Slough.

Implementation of this measure will primarily address objective W-3, but will also contribute
to meeting project objectives B-5, W-1, W-2, W-7, P-3.

BMP-5. To assess the effect of the retention basins and stormwater treatments facilities, monitor water
quality within the slough on a regular, on-going basis during high and low water levels.

Implementation of this measure wil primarily address objective W-7, but will also contribute
to meeting project objectives B-5, W-1, W-2, W-3, and P-3. '
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Wastewater

BMP-6.

Encourage Monterey County Department of Health to compile data on septic tank failures within
the watershed to evaluate the potential threat to both surface and groundwater.

Implementation of this measure will primarily address objective W-1, but will also contribute
to meeting project objectives B-3, B-6, W-1, W-2, and W-7.

BIOTIC RESOURCES

BMP-7.

BMP-8.

BMP-9.

BMP-10.

BMP-11,

To enhance/preserve existing locally unique grassland plant species, implement management
program for selected alkali grasstand and native/mixed grassland areas (i.e., prescribed burning,
mowing, grazing management, removal on invasive, non-native plant species).

Implementation of this measure will primarily address objective G-2, but will also contribute 10
meeting project objectives B-3, B-5, B-6, W-2, L-1, and P-2.

To enhance habitat values of riparian corridors, implement revegetation program for selected
degraded riparian habitat areas and remove invasive, non-native piant species. Develop planting
list of appropriate plant species, and planting techniques, for dissemination to affected land-
owners. Encourage voluntary revegetation of degraded areas. Develop list and description of
invasive, non-native plants to be removed; see Appendix I for management techniques. Where
necessary, fence riparian area to exclude domestic animal access. Establish buffers between
riparian habitat and confined animal facilities and other developments.

Implementation of this measure will primarily address objective B-7, but will also contribute to
meeting project objectives B-3, B-5, B-6, B-8, W-2, L-1, and P-2.

To enhance/preserve existing habitat for endangered wildlife species, implement management
program for selected amphibian habitat areas (i.e., preserve pasture/grassland, agricultural
ponds, grazing management, control of fera] animals). Encourage landowners in area to pre-
serve breeding/potential breeding ponds. Conduct education program with affected Jandowners
on land use activities compatible with habitat protection,

Implementation of this measure will primarily address objective G-2, but will also contribute to
meeting project objectives B-3, B-5, B-6, W-2, L-1, and P-2.

To enhance/preserve existing habitat for endangered wildlife species, install culverts under
Meridian Road to facilitate amphibian migration (Figure 4-4).

Implementation of this measure will primarily address objective G-2, but will also contribute
to meeting project objectives B-5, B-6, P-2, and P-3.

To enhance/preserve existing habitat for wildlife species utilizing the slough, establish program
to resource agencies to control feral animals, including red fox. Consult with USFWS on
measures utilized at Salinas River NWR.

Implementation of this measure will primarily address objective G-2, but will also contribute
to meeting project objectives B-3, B-5, B-6, W-2, L-1, and P-2.
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BMP-12,

BMP-13.

To preserve existing maritime chaparral and oak woodiand habitats, encourage residents within
these areas to utilize compatible plant species in residential landscaping and remove invasive,
non-native plant species (Appendix J). Disseminate information to affected landowners, For
new development, this practice is in effect through the County’s review of landscaping plans.

Implementation of this measure wiil primarily address objective B-7, but will also contribute
10 meeting project objectives B-3, B-5, B-6, B-8, W-2, L-1, and P-2.

To preserve existing grasslands for rare and endangered plant and amphibian species, encourage
residents within mixed grassland and selected non-native grassland habitats to maintain these
areas as open space. Conduct education program with affected landowners on land use activi-

~ ties compatible with grasslands.

Implementation of this measure will primarily address objective B-5, but will also contribute
to meeting project objectives G-2, W-2, L-1, and P-2.

AGRICULTURAL RESOURCES

BMP-14,

BMP-15,

BMP-i6.

Page 114

To minimize impacts to wetland and Tiparian resources adjacent to the slough, manage agricul-
tural uses (including grazing activities) through the creation of buffers and seasonal closures
(i.e., winter closures for grazing below the 10-foot contour). Obtain conservation easements
with willing landowners for land to at least the 10-foot contour and compensate landowners for
the cost of removing existing agriculture or cattle grazing operations from selected areas. Erect
fencing to separate grazing lands from wetlands; place fencing at least 3 feet back from grazing
edge to accommodate grazing activity that occur through the fence (i.e., cattle put their heads
through the fence to graze).

Implementation of this measure will primarily address objective B-5, but will also contribute
to meeting praject objectives G-2, B-6, W-1, A-], L-1, P-2, and P-3.

To enhance water quality within the slough, construct sediment and wastewater retention ponds
adjacent to nurseries and confined animal facilities. The ponds will filter runoff and collect
sediment.

Impiementation of this measure will primarily address objective W-3, but will also contribute
to meeting project objectives B-5, W-1, W-2, w.3, A-1, A-2, A4, P-2, and P-3.

To minimize soil erosion and transport of fertilizers and pesticides from strawberry fields and
other crops, implement resource management systems which encourage on-site soil and water
conservation. Examples of systems which reduce. overland flow of rainfall include conservation
tillage, contour farming, grassed waterways, and mulching. Examples of systems which reduce
erosion and sediment transport include diversion channels, lined waterways, underground out-
lets, and corrugated plastic pipe furrow pickup lines. Design specifications and technical assis-
tance for the installation of these and other systems are available from the SCS.

Implementation of these measures will primarily address objectives A-3 and A-4, but will also
contribute to meeting project objectives A-1, A-2, G-1, W-1, and W-2,
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and integrated pest management (IPM). Nutrient plans allow for reduced nutrient inputs on
farms by monitoring soil conditions, assessing crop yield expectations, and considering environmen-
tal hazards of the site. Pesticide management also reduces chemical use in the watershed by
improving the timing and efficiency of application in accordance with pest economic thresholds.

Implementation of these measures will primarily address objectives A-1 and A-3, but will also
contribute to meeting project objectives A-2, A4, and W-1.

BMP-18. To remove sediments and associated farm chemicals from agricultural runoff before entering
the slough, construct sediment basins to settle out eroded material, or establish biological filter
strips at base of cropped fields. These Systems should be used in combination with systems
which prevent in-field erosion and runoff (BMP-16).

Implementation of these measures will address objectives A-2, A3, A4, W2, B-6, and W-3.

BMP-19. To encourage proper agricultural practices that benefit agricultural and wetland resources (i.e.,
contour plowing, use of sediment retention basins, buffer zones) for lands within the watershed,
establish an "agriculture best management practices” awareness program. Program could be
conducted through local soil conservation service office. Conduct outreach program with both

landowners and growers. Implement BMP "practice demonstration projects” at one or more
locations with willing landowners.

Implementation of this measure will primarily address objective A-3, but will also contribute
to meeting project objectives G-2, B-5, B-6, W-1, W-3, W4, W5, A-1, A-2, A4,1-1, P2,
and P-3.

BMP-20. To increase wetland resource values and minimize impacts to sensitive biotic resources, convert
marginal agricultural lands to managed wetland habitat. Obtain conservation easements or pur-
chase marginal agricultural lands from willing landowners, providing compensation for removal
of agriculture. Implement wetland restoration and management actions.

Implementation of this measure addresses objective B-5, G-2, B-6, W-1, A-1, L-1, P-2, and
-3,

LAND USE

BMP-21. To reflect the existence of high/moderate density residential development near Dolan Road,
amend the North County LUP to depict this development.

Implementation of this measure does not address a specific plan objective.

BMP-22. To preserve existing grasslands for rare and endangered plant and amphibian species (upland
refugia), evaluate revision to North County Land Use Plan to retain existing pasture land along
Castroville Boulevard (northeast of high school and south of Monte Del Lago Mobilehome
Community). '

Implementation of this measure wii] primarily address objective G-2, but will also contribute
to meeting project objectives B-3, B-5, B-6, W-2, L-1, and P-2.
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BMP-23,

To oversee restoration and management actions in the watershed, establish a private non-profit
organization. Conduct community outreach programs (residents and growers) and seek grants,
funding, and private donations to implement management plan actions. Encourage the develop-
ment of watershed-wide and/or neighborhood public education/watershed stewardship program.
Develop BMP practice demonstration area at the Castroville Boulevard/Highway 156/Meridian
Road triangle.

Implementation of this measure will primarily address objective P-2, but will also contribute
to meeting project objectives G-2, B-3, B-5, B-6, B-7, B-8, W-1, W-2, W-3, W4, W-5, W-6,
W-7, A-1, A-2, A-3, A4, L-1, P-1, and P-3.

PUBLIC ACCESS AND EDUCATION

BMP-24,

BMP-25.

To provide passive recreational needs, encourage implementation of trails within the watershed
as adopted in the North County Trails Plan.

Implementation of this measure will primarily address objective P-1, but will also contribute
to meeting project objectives P-2, and P-3,

To provide passive recreational and alternative transportation link, create a pedestrian trail link-
age between the high school and Oak Hills residential development, perhaps utilizing land

adjacent to the WaterTek Treatment Facility.

BMP-26.

Page 11-6

Implementation of this measure will primarily address objective P-1, but will also contribute
to meeting project objectives P-2, and P-3.

To provide an interpretation on the natural and agricultural resources within the watershed and
concurrent with implementation of trails, as proposed in the North County Trails Plan and
BMP-23, above, install interpretive signs describing natural resources and management of the
Morc Cojo Slough watershed., Develop a recreation and education area at the Castroville
Boulevard/Highway 156/Meridian Road triangle area.

Implementation of this measure will primarily address objective P-1, but wil} also contribute
to meeting project objectives P-2, and P-3.
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- 1991 -

NORO COJO SLOUGH
MONITORING FOR.NITRATES,  AMMONIA, PHOSPHATES
STATION SOUTH OF MOSS LANDING ROAD

DATE NOZ2 NO3+NO2 RH3 PO4
3/5/91 1.60 33. 50 13.32 . 4.80
5/18/91 1.26 88. 67 2. 42 2.53
6/7/91 2.05 73. 66 2.79 NA
7/13/91 1.10 36.90 4.12 1.23
8/25/91 1.66 35. 46 6.04 NA
9/22/91 .82 " a1.00 4.80 NA
10/30/91 .14 3.17 6. 95 NA
11/11/91 @. 20 27.55 5. 25 4.27
12/14/91 1.20 13.62 8.37 NA

All Concentrations in uM

qad/monitor. pk/ce



- 1991 -

NMORO COJO éLOUGH
MONITORING FOR NITRATES, AMMONIA, PHOSPHATES
' STATION EAST OF HIGHWAY 1 BRIDGE

DATE NO2 NO3+NO2 NH3 ' P04
1727781 .26 4,28 .56 1.23
2/22/91 0. 20 1. 06 0. 10 1.20
3/5/91 .43 6. 20 1.30 1.52
4/27/91 .26 1.83 .70 21. 49
5/18/91 .11 4.10 .28 0. 48
6/7/91 9. 56 7.53 . 20 5.67
7/13/91 .52 4.13 1.54 .76
8/25/91 .82 6.34 1.46 NA
9/22/91 .60 9. 60 2.37 NA
10/30/91 . 00 5. 57 2. 40 NA
11/11/91 0.37 8. 43 3.54 3.59
12/14/91 0. 51 3.71 2.62 NA

Al)l Concentrations in uM

gqad/monitor. pk/ce
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MORO COJO SLOUGH

1992

MONITORING FOR NITRATES, AMMONIA, PHOSPHATES, CHLORIDES
STATION SOQUTH OF MOSS LANDING ROAD

DATE

01/26/92
02/18/92
03/28/92
04/30/92
05/25/92
06/30/92
07/20/92
08/08/92
09/29/92
10/30/92
11/16/92
12/07/92

NO3+NO2

1.36
9.50
1.20
19.50
1.70
4.10
<0.05
0.50
1.70
5.40
4.30
2.30

NH3 PO4
0.10 0.18
1.09 1.68
<0.05 0.24
0.13 0.09
<0.05 0.11
0.20 0.05
<0.10 0.04
<0.10 0.05
0.10 0.05
0.20 0.07
<0.10 0.07
<0.10 0.07

Electrical Conductivity in umhos/cm

All other values in uM (ppm)

CHLORIDES

4,850
17,250
18,200
18,300
21,400
18,500
18,300
16,000
27,300
37,000
17,100

ELEC.
CONDUCT.

48,200
15,310
49,500
49,650
46,500
56,000
49,300
50,000
42,100
45,800
49,800
43,500



MORO COJO SLOUGH

1992

MONITORING FOR NITRATES, AMMONIA,

DATE

01/26/92
02/18/92
03/28/92
04/30/92
05/25/92
06/30/92
- 07/20/92
08/08/92
09/29/92
10/30/92
11/16/92
12/07/92

NO3+NO2

0.33
13.6
0.10
0.30
0.30
0.11
<0.05
1.50
4.00

1.10
1.70

NH3

0.07
0.75
<0.05
0.08
<0.05
0.20
<0.10
0.20
<0.10
0.20
<0.10
0.10

0.16
1.72
0.29
0.25
0.03
0.03
0.03
0.05
0.05
0.10
0.50
0.08

Electrical Conductivity in umhos/cm

All other values in uM (ppm)

'PHOSPHATES,
STATION EAST OF HIGHWAY 1. BRIDGE -

CHLORIDES

2,210
17,450
18,950
18,500
23,900
18,750
23,750
27,800
26,600
19,800
18,100

CHLORIDES

ELEC.

CONDUCT.

46,800
5,940
46,500
43,600
48,200
61,500
49,200
58,000
53,700
50,000
51,500
45,000




Appendix B

Water Quality Measurements

by
California Regional Water Quality Control Board

The Habitat Restoration Group
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Appendix C

Checklist of Vascular Plants
Moro Cojo Slough Watershed
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APPENDIX C

CHECKLIST OF VASCULAR PLANTS
MORO COJO SLOUGH WATERSHED

This is a list of the plant species observed in the

Moro Cojo slough watershed during reconnaissance-

level field surveys, as well as species listed by the California Native Plant Society for Manzanita

County Park (CNPS, '1988), and other similiar references.

SPECIES

DICOTS

AIZOACEAE
Carpobrotus chilensis
Carpobrotus edulis
Tetragonia tetragonioides

ANACARDIACEAE
Toxicodendron diversilobum

APIACEAE

Conium maculatum

Lomatium dasycarpum

Lomatium parvifolium

Perideridia gairdneri ssp. gairdneri
Sanicula crassicaulis

ASTERACEAE
Achillea millefolium
Ambrosia chamissonis
Ambrosia psilostachya
Artemisia californica
Artemisia douglasiana
Aster chilensis

Baccharis douglasii
Baccharis pilularis
Centaurea melitensis
Cirsium occidentale
Cirsium vulgare

Conyza canadensis
Cotula coronopifolia
Ericameria ericoides .
Ericameria fasciculata
Eriophyltum confertifiorum var. confertiflorum
Euthamia occidentalis
Filago gallica
Gnaphalium californicum
Gnaphalium purpureum

The Habitat Restoration Group

COMMON NAME

Ice plant
Hottentot fig
New Zealand spinach

Poisan oak

Poison hemlock
Lace-parsnip
Small-leaved lomatium
Gairdner’s yampah

- Snakeweed

Yarrow

Beach-bur

Western ragweed
California sagebrush
Mugwort

Common aster
Marsh baccharis
Coyote brush
Tocalote

Cobweb thistle

Bull thistle
Horseweed

Brass buttons

Mock heather
Eastwood’s ericameria
Golden yarrow
Western goldenrod
Narrow-leaved filago
Everlasting

Purple cudweed

Page C-1

705-01
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SPECIES

Grindelia latifolia
Hemizonia corymbosa
Heterotheca grandiflora
Hypochaeris radicata
Jaumea carnosa
Lessingia sp.

Madia sativa

Picris echioides
Psilocarphus tenellus
Silybum marianum
Solidago californica
Sonchus oleraceus

BORAGINACEAE

Amsinckia menziesii

Cryptantha leiocarpa

Heliotropium cyrassavicum var. oculatum

BRASSICACEAE

Brassica rapa

Brassica nigra

Cakile maritima

Capsella bursa-pastoris
Cardamine oligosperma
Lobularia maritima

Raphanus sativus

Rorippa nasturtium-aquaticum

CAPRIFOLIACEAE
Sambucus mexicana

CARYOPHYLLACEAE
Cardionema ramosissimum
Spergularia marina
Stellaria media

CHENOPODIACEAE

Atriplex triangularis

Atriplex semibaccata

Chenpodium album

Chenpodium californicum

Chenopodium macrospermum var. halophilum
Chenpodium rubrum

Salicornia virginica

CRASSULACEAE
Dudleya sp.
Crassula connata

Page C-2

COMMON NAME

Gum piant

Coast tarweed
Telegraph weed
Rough cat’s ear
Janmea
Corethrogyne

Coast tarweed
Bristly ox-tongue
Slender woollyheads
Milk thistle -
California goldenrod
Common sow thistle

Common fiddleneck
Coast cryptantha
Seaside heliotrope

Field mustard
Black mustard
Sea rocket
Shepherd’s purse
Bittercress

Sweet alyssum
Radish

Water cress

Blue elderberry

Sand mat
Salt-marsh sand spurry
Common chickweed

Fat hen

Australian saltbush
Lamb’s quarters
California goosefoot
Coast goosefoot -
Red goosefoot
Pickleweed

Dudleya
Sand pigmyweed

The Habitat Restoration Group

Moro C0Jo SLOUGH MANAGEMENT AND ENHANCEMENT PLAN
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SPECIES

CUCURBITACEAE
Marah fabaceus

CUSCUTACEAE
Cuscuta salina

ERICACEAE

Arbutus menziesii

Arctostaphylos hookeri sp. hookeri
Arctostaphylos pajaroensis
Arctostaphylos tomentosa

FABACEAE (LEGUMINOSAE)
Genista monspessulana

Lotus formosissimus

Lotus scoparius

Lupinus nanus

Medicago polymorpha

Melilotus sp.

Trifolium

FAGACEAE

Quercus agrifolia

FRANKENIACEAE
Frankenia salina

GARRYACEAE
Garrya elliptica

GENTIANACEAE
Cenvaurium davyi

GERANIACEAE
Erodium botrys
Erodium cicutarium
Geranium dissectum
Geranium molle

HYPERICACEAE
Hypericum anagalloides

LAMIACEAE

Mentha pulegium

Prunella vulgaris var. lanceolata
Salvia melliferq

Satureja douglasii

Scutellaria tuberosa

Stachys bullata

The Habitat Restoration Group

COMMON NAME

California man-root
Salt marsh dodder

Madrone

Hooker’s manzanita
Pajarc manzanita
Manzanita

French broom
Coast trefoil
Deer tongue lotus
Sky lupine

Bur clover

Sweet clover
Ciover

Coast live oak
Alkali heath

Coast silk-tassel
Davy’s centaurium

Long-beaked filaree
Red-stermed filaree
Cut-leaved geranium
Woolly geranium

Tinker’s penny

Pennyroyal
Self-heal
Black sage
Yerba Buena
Skull cap
Hedge nettle

Page C3

T05-01

Morao Colo SLOUGH MANAGEMENT AND ENHANCEMENT PLAN



SPECIES

LYTHRACEAE
Lythrum hyssopifolium

MALVACEAE
Lavatera cretica
Malva parviflora
MYRTACEAE
Eucalyptus globulus

ONAGRACEAE
Carmissonia contorta
Epilobium sp.

Epilobium brachycarpum

OXALIDACEAE
Oxalis albicans ssp. pilosa
Oxalis pes-caprae

PAPAVERACEAE
Dendormecon rigida
Eschscholzia californica

PLANTAGINACEAE
Plantago coronopus
Plantago lanceolata

POLEMONIACEAE
Eriastrum virgatum
Navarretia squarrosa

POLYGONACEAE

Chorizanthe pungens var. pungens
Eriogonum elongatum var. elongatum
Eriogonum nudum

Polygonum amphibium var. emersum
Polygonum punctatum

Rumex acetosella

Rumex crispus

Rumex pulcher

PORTULACACEAE

Calandrinia ciliata

Claytonia perfoliata var. perfoliata
PRIMULACEAE

Anagallis arvensis
Dodecatheon clevelandii

RANUNCULACEAE
Ranunculus californicus

Page C-4

COMMON NAME

Loosestrife

Tree mallow
Mallow

Blue gum

Contorted primrose
Willow herb
Panicled willow herb

Hairy wood sorrel
Bermuda buttercup

Bush poppy
Caiifornia poppy

Cut-leaf plantain
English plantain.

Virgate eriastrum
Skunkweed

Monterey spineflower
Long-stemmed buckwheat
Naked buckwheat

Water smartweed
Smartweed

Sheep sorrel

Curly dock

Fiddle dock

Red maids
Miner’s lettuce

Scarlet pimpernel
Shooting star

California buttercup

The Habitat Restoration Group
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SPECIES

RHAMNACEAE

Ceanothus cuneatus var. rigidus
Ceanothus dentatus

Ceanothus papillosus

Ceanothus thyrsifiorus
Rhamnus californica

ROSACEAE

Adenostoma fasciculatum
Fragaria vesca

Heteromeles arbutifolia
Potentilla ansering ssp. pacifica
Rosa californica

Rubus discolor

Rubus ursinus

RUBIACEAE

Galium aparine

Galium californicum
SALICACEAE

Populus sp.

Salix laevigata

Salix lucida var. lasiandra
Salix lasiolepis

SCROPHULARIACEAE
Castilleja affinis ssp. affinis
Mimulus aurantiacus
Pedicularis densiflora

Scrophularia californica ssp. californica

SOLANACEAE
~ Solanum americanum
Solanum umbelliferum

URTICACEAE
Urtica dioica ssp. holosericea

MONOCOTS

CYPERACEAE

Carex sp.

Carex brevicaulis

Cyperus eragrostis

Cyperus esculentus

Eleocharis macrostachya
Scirpus acutus var. occidentalis
Scirpus americanus

The Habitat Restoration Group

COMMON NAME

Monterey ceanothus
Dwarf ceanothus
Wartleaf ceanothus
Blue blossom
Coffeeberry

Chamise

Wild strawberry
Toyon

Pacific silverweed
California rose
Himalayan blackberry
California blackberry

Bedstraw
California bedstraw

Cottonwood
Red willow
Yellow willow
Arroyo willow

Indian paintbrush
Sticky monkey flower
Indian warrior
Figwort

Small-flowered nightshade

Blue witch

Stinging nettle

Sedge
Short-stemmed sedge
Tall cyperus

Nut grass

Spikerush

Acute tule
Three-square
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SPECIES

Scirpus californicus
Scirpus robustus

IRIDACEAE
Iris douglasiana
Sisyrinchium bellum

JUNCACEAE

Juncus bufonius

Juncus breweri

Juncus effusus var. brunneus
Juncus phaeocephalus

LILIACEAE

Calochortus sp.
Chlorogalum pomeridianum
Fririllaria affinis

POACEAE (GRAMINEAE)
Avena barbata

Bromus diandrus

Bromus hordeaceus

Bromus madritensis ssp. rubens
Cortaderia selloana

Distichlis spicata

Elymus glaucus

Holcus lanatus

Hordeum brachyantherum
Hordewm marinum ssp. gussoneanum
Hordeum murinum ssp. leporinum
Leymus triticoides

Lolium perenne

Nassella pulchra

Paspalum dilatatum

Pennisetum clandestinum

Poa annua

Polypogon interruptus
Polypogon monspeliensis
Vulpia myuros

TYPHACEAE
Sparganium eurycarpum ssp. eurycarpum
Typha latifolia

FERNS AND FERN-ALLIES

DENNSTAEDTIACEAE
Preridium aquilinum
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COMMON NAME

California tule
Alkali bulrush

Douglas’ iris
Blue-eyed grass

Toad rush

Rush

Bog rush
Brown-headed rush

Mariposa lily
Soaproot
Checker lily

Wild oat

Ripgut brome

Soft chess

Red brome
Pampas grass
Saltgrass

Blue wild rye
Velvet grass
Meadow barley
Mediterranean barley
Farmer’s foxtail
Creeping wild rye
Perennial rye grass
Purple needlgrass
Dallis grass
Kikuyu grass
Annual bluegrass
Beard grass
Rabbitsfoot grass
Vulpia

Bur-reed
Broad-leaved cattail

Bracken fern
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SPECIES

DRYOPTERIDACEAE
Dryopteris arguta
GYMNOSPERMS

CUPRESSACEAE
Cupressus macrocarpa

PINACEAE
Pinus radiata

The Habitat Restoration Group

COMMON NAME

Wood fern

Monterey cypress

Monterey pine
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Appendix D

Wildlife Species Observed or Predicted to Occur
in Moro Cojo Slough Watershed

The Habitat Restoration Group

705-01 Morg Co0 SLOUGH MANAGEMENT AND ENHANCEMENT PLAN



APPENDIX D

WILDLIFE SPECIES OBSERVED OR PREDICTED TO OCCUR
IN THE MORO COJO SLOUGH WATERSHED

Wildlife species or their signs observed in the study area,

- Wildlife species expected to occur in the study area.

- Wildlife species which may occur in the study area, but information on this species

occurrence in the study region is incomplete or lacking.

- Bird species known or suspected to nest in the study area.

- Bird species known or expected to occur in the study area primarily as aerial transients.

- Bird species recorded only very rarely in the study area (i.e., fewer than five times in the
last ten years). :

*p = MYO lﬁ
et

CLASS: AMPHIBIA

ORDER: CAUDATA (Salamanders)
FAMILY: AMBYSTOMATIDAE (Mole Salamanders and Relatives)
California Tiger Salamander (4mbystoma tigrinum californiense)
Santa Cruz Long-toed Salamander (Ambystoma macrodactylum croceum)
FAMILY: SALAMANDRIDAE (Newts)
California Newt (Taricha torosa)
FAMILY: PLETHODONITDAE {Lungless Salamanders)
California Slender Salamander (Batrachoseps attenuatus)
Arboreal Salamander (Aneides lugubris)

ORDER: SALIENTIA (Frogs and Toads)

FAMILY: BUFONIDAE (True Toads)
Western Toad (Bufo boreas)

FAMILY: HYLIDAE (Treefrogs and Relatives)-
Pacific Treefrog (Hyla regilla)

FAMILY: RANIDAE (True Frogs)
California Red-legged Frog (Rana aurora draytonii}
Bullfrog (Rana catesbeiana)

YO © 00

-}

Mo O

CLASS: REPTILIA

ORDER: TESTUDINESS (Turtles)
FAMILY: EMYDIDAE (Pond and Marsh Turtles)
Western Pond Turtle (Clemmys marmorata) P

ORDER: SQUAMATA (Lizards and Snakes)

SUBORDER: SAURIA (Lizards) .
FAMILY: IGUANIDAE (Iguanids)

Western Fence Lizard (Sceloporus occidentalis) 0
FAMILY: SCINCIDAE (Skinks)
Western Skink (Eumeces skiltonianus) P
The Habitat Restorstion Group Page D-1

70501 MoR0 Co10 SLOUGH MANAGEMENT AND ENMANCEMENT PLAN



FAMILY: ANGUIDAE (Alligator Lizards and Relatives)
Southern Alligator Lizard (Gerrhonotus multicarinatus)

Northern Alligator Lizard (Gerrhonotus coeruleus)

FAMILY: ANNIELLIDAE (California Legless Lizards)

California Legless Lizard (Anniella pulchra)
SUBORDER: SERPENTES (Snakes)

FAMILY: COLUBRIDAE (Colubrids)
Ringneck Snake (Diadophis punctatus)
Sharp-tailed Snake (Contia tenuis)

Racer (Coluber constrictor)

Gopher Snake (Pituophis melanoleucus)
Common Kingsnake (Lampropeltis getulus)
Common Garter Snake (Thamnophis sirtalis)

Western Terrestrial Garter Snake (Thamnophis elegens)
Western Aquatic Garter Snake (Thamnophis couchi)

FAMILY: VIPERIDAE (Vipers)
Western Rattlesnake (Crotalus viridis)

CLASS: AVES

ORDER: GAVIIFORMES (Loons)
FAMILY: GAVIIDAE (Loons)
Red-throated Loon (Gavia stellata)
Pacific Loon (Gavia arctica)
Common Loon (Gavia immer)
ORDER: PODICIPEDIFORMES (Grebes)
FAMILY: PODICIPEDIDAE (Grebes)
Pied-billed Grebe (Podilymbus podiceps)
Horned Grebe (Podiceps auritus)
Eared Grebe (Podiceps nigricollis)
Western Grebe (dechmophorus occidentalis)
Clark’s Grebe (dechmophorus clarkii)

ORDER: PELECANIFORMES (Tropicbirds, Pelicans, and Relatives)

FAMILY: PELECANIDAE (Pelicans)

American White Pelican (Pelecanus erythrorhynchos)

California Brown Pelican (P. o. californicus)

FAMILY: PHALACROCORACIDAE (Cormorants)

Double-crested Cormorant (Phalacrocorax auritus)
Brandt’s Cormorant (Phalacrocorax penicillatus)
Pelagic Cormorant (Phalacrocorax pelagicus)

ORDER: CICONIIFORMES (Herons, Storks, Ibises, and Relatives)

FAMILY: ARDEIDAE (Herons and Bitterns)
American Bittern (Botaurus lentiginosus)
Great Blue Heron (Ardea herodias)

Great Egret (Casmerodius albus)

Snowy Egret (Egretta thula)

Cattle Egret (Bubulcus ibis)
Green-backed Heron (Butorides striatus)

Black-crowned Night-Heron (Nycticorax nycticorax)
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FAMILY: THRESKIORNITHIDAE (Ihises and Spoonbills)
White-faced Ibis (Plegadis chihi)

ORDER: ANSERIFORMES (Screamers, Ducks, and Relatives)
FAMILY: ANATIDAE (Swans, Geese, and Dueks)

Greater White-fronted Goose (dnser albifrons)
Snow Goose (Chen caerulescens)
Ross® Goose (Chen rossii)
Brant (Branta bernicia)
Canada Goose (Branta canadensis)
Green-winged Teal (Anas crecca)
Mallard (dnas platyriynchos)
Northern Pintail (Anas acuta)
Blue-winged Teal (4nas discors) -
Cinnamon Teal (dras cyanoptera)
Northern Shoveler (4nas clypeata)
Gadwall (4nas strepera)
American Wigeon (Anas americana)
Canvasback (dythya valisineria)
Ring-necked Duck (dythya collaris)
Greater Scaup (Aythya marila)
Lesser Scaup (Aythya qaffinis)
King Eider (Somateria spectabilis)
Oldsquaw (Clangula hyemalis)
Black Scoter (Melanirta nigra)
Surf Scoter (Melanitta perspicillata)
White-winged Scoter (Melanitta fusca)
Common Goldeneye (Bucephala clangula)
Buffiehead (Bucephala albeola)
Common Merganser (Mergus merganser)
Ruddy Duck (Oxyura jamaicensis)

ORDER: FALCONIFORMES (Vultures, Hawks, and Falcons)
FAMILY: CATHARTIDAE (American Vultures)
Turkey Vulture (Cathartes aura)
FAMILY: ACCIPITRIDAE (Hawks, Old World Vultures,
and Harriers)
Osprey (Pandion haliaetus)
Black-shouldered Kite (Elanus caeruleus)
Bald Eagle (Halieaeetus leucocephalus)
Northern Harrier (Circus cyaneus)
Sharp-shinned Hawk (Accipiter striatus)
Cooper’s Hawk (Accipiter cooperii)
Red-shouldered Hawk (Buteo lineatus)
Red-tailed Hawk (Buteo jamaicensis)
* Ferruginous Hawk (Bureo regalis)
Rough-legged Hawk (Buteo lagopus)
* Golden Eagle (Aguila chrysaetos)
FAMILY: FALCONIDAE (Caracaras and Falcons)
American Kestrel (Falco sparverius)
Merlia (Falco columbarius)
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Peregrine Falcon (Falco peregrinus)
* Prairie Falcon {(Falco mexicanus)

ORDER: GALLIFORMES (Megapodes, Currassows, Pheasants, and Relatives)
FAMILY: PHASIANIDAE (Quails, Pheasants, and Relatives)
Ring-necked Pheasant (Phasianus colchicus)
California Quail (Callipepla californica)

ORDER: GRUIFORMES (Cranes, Rails, and Relatives)
FAMILY: RALLIDAE (Rails, Gallinules, and Coots)
* California Clapper Rail (Rallus longirostris obsoletus)
Virginia Rail (Rallus limicola)
Sora (Porzana caroling)
Common Moorhen (Gallinula chloropus)
American Coot (Fulica americana)
FAMILY: GRUIDAE (Cranes)
* Sandhill Crane (Grus canadensis)

ORDER: CHARADRIIFORMES (Shorebirds, Gulls, and Relatives)

FAMILY: CHARADRIIDAE (Plovers and Relatives)
Black-bellied Plover (Pluvialis squatarola)

Lesser Golden Plover (Piuvialis dominica)
Semipalmated Plover (Charadrius semipalmatus)
Killdeer (Charadrius vociferus)

Mountain Plover (Charadrius montanus)

FAMILY: RECURVIROSTRIDAE (Avocets and Stilts)
Black-necked Stilt (Himantopus mexicanus)
American Avocet (Recurvirostra americana)

FAMILY: SCOLOPACIDAE (Sandpipers and Relatives)
Greater Yellowlegs (Tringa melanoleuca)

Lesser Yellowlegs (Tringa flavipes)

Solitary Sandpiper (Tringa solitaria)

Willet (Catoptrophorus semipalmatus)

Spotted Sandpiper (Actitis macularia)
Whimbrel (Nwmenius phaeopus)

Long-billed Curlew (Numenius americanus)
Marbled Godwit (Limosa fedoa)

Sanderling (Calidris alba)

Semipalmated Sandpiper (Calidris pusilla)
Western Sandpiper (Calidris mauri)

Least Sandpiper (Calidris minutilla)

Baird’s Sandpiper (Calidris bairdii)

Dunlin (Calidris alpina)

Short-billed Dowitcher (Limnodromus griseus)
Long-billed Dowitcher {Limnodromus scolopaceus)
Common Snipe (Gallinago gallinago)
Wilson’s Phalarope (Phalaropus tricolor)
Red-necked Phalarope (Phalaropus lobatus)
Red Phalarope (Phalaropus fulicaria)

FAMILY: LARIDAE (Gulis and Terns)
Bonaparte’s Gull (Larus philadelphia)
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Heermann’s Gull (Larus heermanni)

Mew Gull (Larus canus)

Ring-billed Gull (Larus delawarensis)
California Gull (Larus californicus)
Herring Gull (Larus argentatus)

Thayer’s Gull (Larus thayeri)

Western Gull (Larus occidentalis)
Glaucous-winged Gull (Larus glaucescens)
Glaucous Gull (Larus hyperboreus)
Caspian Tern (Sterna caspia)

Elegant Tern (Sterna elegans)

Common Tern (Sterna hirundo)

Forster’s Tern (Sterna forsteri)

California Least Tern (Sterna antillarum browni)

ORDER: COLUMBIFORMES (Pigeons and Doves)
FAMILY: COLUMBIDAE (Pigeons and Doves)
Rock Dove (Columba livia)
Band-tailed Pigeon (Colianba fasciata)
Mourning Dove (Zengida macroura) O,n

ORDER: STRIGIFORMES (Owls)
FAMILY: TYTONIDAE (Barn Owls)
Barn-Owl (Tyro alba) P,n
FAMILY: STRIGIDAE (Typical Owis)
Great Horned Owl (Bubo virginianus) O,n
Burrowing Owl (Athene cunicularia) P,n
Short-eared owl (Asio flammeus) P,n

ORDER: APODIFORMES (Swifts and Hummingbirds)

FAMILY: APODIDAE (Swifts)
Black Swift (Cypseloides niger) P,a
Vaux's Swift (Chaetura vauxi) P,a
White-throated Swift (deronautes saxatalis) P,a

FAMILY: TROCHILIDAE (Hummingbirds)
Anna’s Hummingbird (Calypte anna) O,n
Rufous Hummingbird (Selasphorus rufis) P
Allen’s Hummingbird (Selasphorus sasin) O,n

ORDER: CORACIIFORMES (Kingfishers and Relatives)
FAMILY: ALCEDINIDAE (Kingfishers)
Belted Kingfisher (Ceryle alcyon) ' 0

ORDER: PICIFORMES (Woodpeckers and Relatives)
FAMILY: PICIDAE (Woodpeckers and Wrynecks)

el -Nol - Noll- I A -No Y. -]
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Acorn Woodpecker (Melanerpes formicivorous) 0
Red-breasted Sapsucker (Sphyrapicus ruber) _ P
Downy Woodpecker (Picoides pubescens) O,n
Northern Flicker (Colaptes auratus) , O,n

ORDER: PASSERIFORMES (Perching Birds)
FAMILY: TYRANNIDAE (Tyrant Flycatchers)
Olive-sided Flycatcher (Contopus borealis) ' P
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Western Wood-Pewee (Contopus sordidulus) P

Willow Flycatcher (Empidonax traillii) P

Pacific-slope Flycatcher (Empidonax difficilis) _ P,n

Black Phoebe (Sayornis nigricans) O,n

Say’s Phoebe (Sayornis saya) O,n

Ash-throated Flycatcher (Myiarchus cinerascens) P

Western Kingbird (Tyrannus verticalis) P
FAMILY: ALAUDIDAE (Larks)

Horned Lark (Eremophila alpestris) 0
FAMILY: HIRUNDINIDAE (Swallows)

Tree Swallow (Tachycineta bicolor) P,n

Violet-green Swallow (Tachycineta thalassing) - O,n

Northern Rough-winged Swallow (Stelgidopteryx serripennis) O,n

Cliff Swallow (Hirundo pyrrhonota) O,n

Barn Swailow (Hirundo rustica) O,n
FAMILY: CORVIDAE (Jays, Magpies, and Crows)

Scrub Jay (Aphelocoma coerulescens) O,n

American Crow {Corvus brachyrhynchos) 0

Common Raven (Corvus corax) P
FAMILY: PARIDAE (Titmice)

Chestnut-backed Chickadee (Parus rufescens) P
FAMILY: AEGITHALIDAE (Bushtit)

Bushtit (Psaltriparus minimus) O,n
FAMILY: SITTIDAE (Nuthatches)

Red-breasted Nuthatch (Sitta canadensis) - P

Pygmy Nuthatch (Sirra pygmaea) P
FAMILY: CERTHIIDAE {(Creepers)

Brown Creeper (Certhia americana) P
FAMILY: TROGLODYTIDAE (Wrens)

Bewick’s Wren (Thryomanes bewickii) O,n

House Wren (Troglodytes aedon) 0

Winter Wren (Troglodytes troglodytes) P

Marsh Wren (Cistothorus palustris) O,n
FAMILY: MUSCICAPIDAE (Old World Warblers, Gnatcatchers,

Kinglets, Thrushes, Bluebirds, and Wrentit)

Ruby-crowned Kinglet (Regulus calendula) P

Blue-gray Gnatcatcher (Polioptila caerulea) P

Swainson’s Thrush (Catharus ustulatus) O,n

Hermit Thrush (Catharus guttatus) P

American Robin (Turdus migratorius) O,n

Wrentit (Chamaea fasciata) O,n
FAMILY: MIMIDAE (Mockingbirds and Thrashers)

Northern Mockingbird (Mimus polyglottos) O,n

California Thrasher (Toxostoma redivivum) O,n
FAMILY: MOTACILLIDAE (Wagtails and Pipits)

American Pipit (Anthus rubescens) P
FAMILY: BOMBYCILLIDAE (Waxwings)

Cedar Waxwing (Bombycilla cedrorum) P
FAMILY: LANIIDAE (Shrikes) :

Loggerhead Shrike (Lanius ludovicianus) O,n
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FAMILY: STURNIDAE (Starlings)

European Starling (Sturnus vulgaris) . O,n
FAMILY: VIREONIDAE (Typical Vireos)
Solitary Vireo (Vireo solitarius) P
Hutton’s Vireo (Vireo hurtoni) P,n
Warbling Vireo (Vireo gilvus) P,n
FAMILY: EMBERIZIDAE (Wood Warblers, Sparrows, Blackbirds, and Relatives)
Orange-crowned Warbler (Vermivora celata) P.,n
Nashville Warbler (Vermivora ruficapilla) P
Yellow Warbler (Dendroica petechia) P,n
Yellow-rumped Warbler (Dendroica coronata) 0
Black-throated Gray Warbler (Dendroica nigrescens) . P
Townsend’s Warbler (Dendroica townsendi) P
* Palm Warbler (Dendroica palmarum) P
Common Yellowthroat (Geothlypis trichas) O,n
Wilson’s Warbler (Wilsonia pusilla) O,n
Western Tanager (Piranga ludoviciana) P
Black-headed Grosbeak (Pheucticus melanocephalus) Pn
Rufous-sided Towhee (Pipilo erythropthalmus) O,n
California Towhee (Pipilo crissalis) O,n
* Lark Spartow (Chondestes grammacus) P
Savannah Sparrow (Passerculus sandwichensis) O,n
Fox Sparrow (Passerella iliaca) ' P
Song Sparrow (Melospiza melodia) O,n
Lincoln’s Sparrow (Melospiza lincolnii) O
Swamp Sparrow (Melospiza georgiana) P
Golden-crowned Sparrow (Zonatrichia atricapilla) 0
White-crowned Sparrow (Zonotrichia leucophrys) O,n
Dark-eyed Junco (Junco hyemalis) o
Red-winged Blackbird (dgelaius phoeniceus) 0}
Tricolored Blackbird (Agelaius tricolor) P
Western Meadowlark (Sturnella neglecta) 0
Brewer's Blackbird (Euphagus cyanocephalus) O.n
Brown-headed Cowbird (Malothrus ater) O,n
Hooded Oriole (Icterus cucullatus) Pn
Northern Oriole (Ieterus galbula) P
FAMILY: FRINGILLIDAE (Finches) )
Purple Finch (Carpodacus purpureus) P
House Finch (Carpodacus mexicanus) O,n
Pine Siskin (Carduelis pinus) P
Lesser Goldfinch (Carduelis psaltria) P,n
American Goldfinch (Carduelis tristis) O,n
FAMILY: PASSERIDAE (Weaver Finches) : -
House Sparrow (Passer domesticus) - On

CLASS: MAMMALIA

ORDER: MARSUPIALIA (Opessums, Kangaroos, and Relatives)
FAMILY: DIDELPHIDAE (Opossums)
Virginia Opossum (Didelphis virginiana) P
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ORDER: INSECTIVORA (Shrews and Moles)
FAMILY: SORICIDAE (Shrews)
Vagrant Shrew (Sorex vagrans)
Ornate Shrew (Sorex ornatus)
FAMILY: TALPIDAE (Moles)
Broad-footed Mole (Scapanus latimanus)

ORDER: CHIROPTERA (Bats) :

FAMILY: VESPERTILIONIDAE (Vespertilionid Bats)
Little Brown Myotis (Myotis lucifugus)
Long-eared Myotis (Myotis evotis)
Fringed Myotis (Myotis thysanodes)
Long-legged Myotis (Myotis volans)
Western Pipistrelie (Pipistrellus hesperiis)
Big Brown Bat (Eptesicus fuscus)
Red Bat (Lasiurus borealis)
Pallid Bat (Antrozous pallidus)

FAMILY: MOLOSSIDAE (Free-tailed Bat)
Brasilian Free-tailed Bat (Tadarida brasiliensis)

ORDER: LAGOMORPHA (Rabbits, Hares, and Pikas)
FAMILY: LEPORTIDAE (Rabbits and Hares)
Brush Rabbit (Sylvilagus bachmani)
Audubon’s Cottontail (Sylvilagus audubonii)
Black-tailed Hare (Lepus californicus)

ORDER: RODENTIA (Squirrels, Rats, Mice, and Relatives)
FAMILY: SCIURIDAE (Squirrels, Chipmunks, and Marmots)

California Ground Squirrel (Spermophilus beecheyi)
FAMILY: GEOMYIDAE (Pocket Gophers)
Botta’s Pocket Gopher (Thomomys bottae)

FAMILY: HETEROMYIDAE (Pocket Mice and Kangaroo Rats)

California Pocket Mouse (Pérognathus californicus)
FAMILY: CRICETIDAE (Deer Mice and Relatives)
Western Harvest Mouse (Reithrodontontys megalotis)
Deer Mouse (Peromyscus maniculatus)
Brush Mouse (Peromyscus boylii)
FAMILY: ARVICOLIDAE (Voles and Allies)
California Vole (Microtus californicus)
Muskrat (Ondatra zibethicus)
FAMILY: MURIDAE (Old World Rats and Mice)
Black Rat (Rattus rattus)
Norway Rat (Rattus norvegicus)
House Mouse (Mus musculus)

ORDER: CARNIVORA (Carnivores)
FAMILY: CANIDAE (Foxes, Wolves, and Relatives)
Coyote (Canis latrans)
Red Fox (Vulpes vulpes)
Gray Fox (Urocyon cinereoargenteus)
FAMILY: PROCYONIDAE (Raccoons and Relatives)
Raccoon (Procyon lotor)
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FAMILY: MUSTELIDAE (Weasels, Badgers, and Relatives)
Long-tailed Weasel (Mustela frenata)
Badger (Taxidea taxus)
Striped Skunk (Mephitis mephitis)
FAMILY: FELIDAE (Cats)
Bobcat (Lynx rufus)

ORDER: ARTIODACTYLA
FAMILY: SUIDAE (Pigs)
Wild Pig (Sus scrofa) P
FAMILY: CERVIDAE (Deer, EIk, and Relatives)
Black-tailed Deer (Odocoileus hemionus) 0
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Appendix E

Threatened and Endangered Wildlife Species
and Species of Special Concern
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. APPENDIX E

THREATENED AND ENDANGERED WILDLIFE SPECIES
AND SPECIES OF SPECIAL CONCERN

Common Loon

The common loon is a State species of special concern (breeding population). Common loons occur
in Monterey County primarily in inshore ocean waters, and on deep water lakes and reservoirs.

Although no recorded sightings of this species have been reported in the study area, small numbers
of common loons are regularly observed in the Elkhorn Slough, to the north, and the Salinas River
Lagoon, to the south during migration and in winter. The mouth of Moro Cojo Slough offers suit-
able foraging habitat for this species.

American White Pelican

The American white pelican is a State species of special concern (breeding population). It occurs
rarely along the coast in Monterey County, occurring primarily during the fall and winter (Roberson,
Santa Clara County Breeding Bird Atlas, unpubl. data; Santa Cruz Bird Club, unpubl. data). This
species also frequents some large reservoirs, such as San Antonio Reservoir in southern Monterey
County (Roberson ibid.). '

The freshwater ponded habitat of the study area, as well as the salt water and brackish habitat in the
lower reaches of the slough offers suitable foraging and roosting habitat for this species. In recent
years, a flock of white pelicans has occurred regularly at the Salinas River Lagoon and the Elkhorn
Slough during the non-breeding season (July - March).

California Brown Pelican

The California Brown Pelican is a Federal endangered and State endangered species. It occurs in
estuarine, marine subtidal, and marine pelagic waters along the entire California coast. The nearest
extant breeding colonies to the central California coast occur on the Channel Islands off Southern
California, although this species nested at Point Lobos in Monterey County until 1966 (Baldridge
1973). This species occurs in central California primarily from March to November, although some
may be seen year-round at favored sites (McCaskie ef al., 1979). Peak numbers are present along
the central coast from August to October. Large number of pelicans gather at traditional roosts, such
as Afio Nuevo Island, the Moss Landing Salt Ponds, and Point Lobos. Smaller groups of pelicans
gather at day roosts at a variety of sites along the coast. The Moss Landing area supports the largest
night-roost north of Point Conception. Major factors contributing to this species’ decline include the
eggshell thinning caused by DDE and DDT, over-fishing by man of its primary prey species, Pacific
sardine (Sardinops sagax) and northern anchovy (Engraulis mordax), shooting, and human distur-
~ bance at its breeding colonies.

This species occurs as a year-round visitor at the Salinas River mouth and the Elkhorn Slough, but
is significantly more numerous from April to October than during the late fall and winter. The study
area’s slough habitat is primarily used for resting, preening, and bathing. Small numbers forage in
the estuary, but most forage in the inshore waters of Monterey Bay.
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Double-crested Cormorant

The double-crested cormorant is a State species of special concern (rookery sites). It frequents
freshwater lakes, rivers, and large ponds, as well as the inshore coastal waters. This species occurs
in Monterey County as a fairly common year-round non-breeding visitor to inland lakes, local ponds,
and estuaries, and as a rare breeding species at one location along the Big Sur coast (Roberson ibid.).
Important inland roost localities include Lake San Antonio and upper Elkhorn Slough. Reasons for
this species’ population decline in California include habitat destruction, human disturbance at rook-
eries, DDE contamination, and over-fishing of the sardine fishery (Remsen 1978).

The aquatic and riparian habitats of the study area offers suitable foraging, bathing, and resting
opportunities for this species. Double-crested cormorants have been observed roosting in eucalyptus
trees toward the mouth of the slough, probably dispersing to the Elkhorn Slough or other parts of
the study area for the day (C. Striplen, pers. obs.).

White-faced Ibis

The white-faced ibis is a State species of special concern (rookery sites), and a Federal Candidate
2 species for listing. It frequents marshes, pond edges, and estuarine shorelines. This species is a
rare spring and fall migrant in coastal central California, and an occasional winter visitor (McCaskie
ibid.). In Monterey County, the white-faced ibis occurs as a rare fall migrant and winter visitor.
It has been recorded on several occasions at the Salinas River mouth (Roberson ibid.), at the Elkhorn
Slough, and in Moro Cojo Slough, west of the railroad tracks, during recent field investigations (C.
Striplen, pers. obs.).

Bufflehead

The bufflehead is a State species of special concern (breeding population). In California, this species
is known to breed only in the Cascade Range (McCaskie, ef al., ibid.). Elsewhere, it occurs mainly
during spring and fall migration and in winter. In Monterey County, the bufflehead is locally fairly
common, occurring on reservoirs, lakes, sloughs, and river mouths {Roberson ibid.).

Buffléheads are fairly common in the vicinity of the study area, found at both the Elkhorn Slough
and the Salinas River Lagoon during the non-breedlng season. The slough offers suitable open-water
foraging habitat for this species.

‘Osprey

The osprey is a State species of special concern (breeding population). It is a rare spring and fall
migrant and winter visitor in the San Francisco and Monterey Bay areas (McCaskie ef al., ibid.).
The osprey occurs in Monterey County as an uncommon migrant and winter resident, and a very
rare summer resident. Migrants occur from March to early June and August to November. Winter-
ing individuals occur regularly at Lake San Antonio and the vicinity of Elkhorn Slough. Thls specics
forages in the region’s lakes, reservoirs, and major waterways.

Moro Cojo Slough offers suitable foraging habitat for this species. Ospreys are regular visitors to
the Elkhorn Slough and the Salinas River mouth during spring and fall migrations, and rare during
winter.
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Black-shouldered Kite

The black-shouldered Kite is designated a “fully protected" species by the CDF&G. 1t is a locally
fairly common resident in grasslands, marshes, and agricultural areas in Monterey County. Nesting
black-shouldered kites are most frequent in the grassland and agricultural habitats. Large roosts are
occasionally recorded during the fall and winter at such localities as the Carmel River mouth and
Salinas River mouth. Thirty-one individuals were recorded roosting at the latter site on October 11,
1975 (Roberson ibid.). This species’ population was greatly reduced by shooting prior to 1960, but
has since increased significantly.

The black-shouldered kite occurs as a commeon year-round resident in the study area. They are most
numerous during winter when migrant populations arrive.

Southern Bald Eagle

The southern bald eagle is a Federal and State endangered species. In Monterey County it is a very
rare migrant and winter resident (Roberson ibid.). The southern bald eagle formerly nested along
- the Big Sur coast; however, today this species occurs regularly only at Lake San Antonio as a winter
resident. Occasional sightings have been made at the Salinas River mouth and at the Elkhorn Slough
(Roberson ibid.), where it is expected to occur primarily in the fall, winter, and early spring. The
freshwater ponded habitat and the lower reaches of the of the study area may offer suitable foraging
habitat for this species. -

Northern Harrier

The northern harrier is a State species of special concern (breeding population). It occurs as a rare
breeding species in the lower Salinas Valley, and an uncommon migrant and winter resident else-
where in Monterey County (Roberson ibid.). Northern harriers nest in grassland and marsh habitats,
constructing their nests on the ground. Breeding in Monterey County is sporadic, depending on local
conditions (Roberson ibid.). This species is threatened by destruction of marsh habitats, the spread
of urban and agricultural development, and grazing of livestock in grassland habitats (Remsen ibid.).

The study area’s grassland and marsh habitats offer suitable nesting and foraging sites for this
species. The northern harrier is present year-round in the study area, but is most numerous in fall
and winter when migrants arrive. One or more pairs probably nest on or adjacent to the study area
(C. Striplen, pers. obs.).

Sharp-shinned Hawk

The sharp-shinned hawk is a State species of special concern (breeding population). It is probably
a locally distributed rare breeding species in the forested mountainous regions of Monterey County
(Roberson ibid.). Elsewhere in the county, this species occurs as a fairly common migrant and
uncommon winter visitor. Migrant and wintering individuals frequent a variety of habitats, but
appear to favor wooded areas.

This species occurs at the study area as an uncommon visitor from October to April. Sharp-shinned
hawks are expected to forage in the willow riparian habitat of the upper study area. The maritime
chaparral and some thick riparian habitat within the study area may offer suitable breeding habitat
for this species.
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Cooper’s Hawk

The Cooper’s hawk is a State species of special concern (breeding population). Its status and pattern
of distribution and occurrence is similar to that of the sharp-shinned hawk, but is probably more
widespread during the breeding season in the wooded and forested regions throughout Monterey
County (Roberson ibid.). Migrant and wintering individuals occur in a variety of habitats, including
oak woodland, conifer and mixed broadleaf forests, grasslands, residential areas, riparian woodland,
and marshes.

The willow riparian habitat and other upland habitats of the study area offer suitable foraging sites
for this species. Cooper’s hawks are expected to occur in the study area as an uncommon visitor,
primarily during migration and in winter. The maritime chaparral and some thick riparian habitat
within the study area may offer suitable breeding habitat for this species.

Golden Eagle

The golden eagle is a State species of special concern (breeding and wintering), and a "sensitive
species” by the U.S. Forest Service. It is an uncommon resident throughout Monterey County in
open country, but is generally rare along Monterey County’s north coast. Golden eagles are regular-
ly sighted along the foothills of eastern Salinas Valley, Elkhorn Slough, around Lake San Antonio,
and in the Ventana Wilderness of the Los Padres National Forest. They require large areas of terri-
tory for feeding and nesting. Open terrain is needed for hunting, with nests usually placed on cliffs,
in large trees, or in transmission towers.

A nesting pair occurs in the vicinity of the study area at Elkhorn Slough. Golden eagles may occur
regularly at the study area as a rare migrant, and may make significant use of the habitats that occur
there.

American Peregrine Falcon

The American peregrine falcon (F.p. anatum) is a Federal and State endangered species. It is a very
rare breeding bird along the coast and wilderness areas in Monterey County, and rare migrant and
winterer (Roberson ibid.). They use a variety of habitats, but are most frequently encountered along
the coast and in the vicinity of wetlands habitats where prey (i.e., ducks and shorebirds) is abundant.
Formerly more numerous in the county, this species population declined drastically throughout Cali-
fornia due to eggshell thinning cavused by DDT and DDE, and falconry practices (Remsen #bid.).

Peregrine falcons are regular, but rare visitors to the study area, primarily from August to March
Peregrines forage in the slough, wetland, and grassland habitats of the study area.

Prairie Falcon

The prairie falcon is a State species of special concern (breeding population). It frequents interior
areas, and requires open country for foraging and sheltered cliffs for nesting. They are most fre-
quently encountered in dry areas with extensive grassland or scrub habitat. Prairie falcons are vul-
nerable to DDE-induced eggshell thinning, and suffer nesting predation from mammaiian predators,
great horned owls, and golden eagles (Remsen ibid.). Prairie falcons are rare year-round residents
in Monterey County (Roberson ibid.), mostly occurring along the eastern Salinas Valley foothills
around Pinnacles National Monument, and Peachtree and Cholame Valleys. They are occaswnally
seen along the coast, such as in the vicinity of Elkhorn Slough.
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Prairie falcons are expected to occur uncommonly in the study area as occasional visitors, probably
using the study area’s grassland habitats for foraging.

Merlin

The merlin is a State species of special concern (wintering population). This species apparently does
not breed in California; however, severe declines in the number of wintering individuals' have
occurred within the last two decades (Renisen ibid,). During migration, merlins can be found
throughout the state. Migrant and wintering individuals, however, are more common along the

* coast. It occurs as a rare migrant and winterer in Monterey County, favoring areas along the coast

where it hunts shorebirds. Pesticide contamination (DDE) has been attributed to this species’ decline
in California.

Merlins occur as rare but regular fall and winter visitors in the study area, The slough, mudflats,
wetlands and grassland habitats are used for foraging habitat by this species.

California Clapper Rail

The California clapper rail is a State and Federal endangered species. Formerly a fairly common
resident in upper Elkhorn Slough, it is now believed to be extirpated as a breeding species in
Monterey County (CDF&G 1979). The last published sighting at Elkhorn Slough was on November
22, 1980 (Roberson ibid.). Although no observations naming Moro Cojo Slough have been recor-
ded, Gill (1979) quoted researchers such as Silliman (1915) and Grinnell (1918) as stating rails were
observed inhabiting "Elkhorn and Tembladero Sloughs, and other nearby marsh tributaries to the
Monterey Bay”. The study area’s pickleweed marsh provides suitable breeding habitat for this spe-
cies; however, due to the presence of efficient predators such as the red fox, it is unlikely that Moro
Cojo Slough supports a breeding population of clapper rails.

Greater Sandhill Crane

The greater sandhill crane is a State threatened species. Up until 1920, it was a regular winter
visitor to the upper Salinas Valley, but the most recent sighting dates back to 1970 (Roberson ibid.).

This species was probably always a rare spring and fall migrant along the Monterey County coast-
line. There have been limited recent recorded sightings of this species in the vicinity of the study
area; sandhill cranes were observed along Castroville Blvd. north of the high school in 1991 (M.
Silberstein, pers. comm.).

Long-billed Curlew

The long-billed curlew is a State species of special concern (breeding population). In California, this
species is known to breed only on the Modoc Plateau of the northern Great Basin (McCaskie, e al. ,
ibid.). Elsewhere, it occurs mainly during spring and fall migration, and in winter. In Monterey
County, the long-billed curlew is locally fairly common, occurring in Elkhorn Slough and the
wetlands and open fields of the lower Salinas Valley (Roberson ibid.).

Long-billed curlews are expected to be fairly common in the study area, occurring primarily in the
mudflats and adjacent wetlands. The slough and mudflats offer suitable shallow-water foraging habi-
tat for this species.
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California Gull

The California gull is a State species of special concern (nesting colony). In Monterey County, it
is common year-round, although significantly more numerous during winter. The only breeding site
in central coastal California occurs at Alviso in Santa Clara County. Wintering and non-breeding
California gulls use marine habitats, beaches, estuaries, developed areas, and agricultural fields.

The California gull is a common to abundant year-round visitor at the study area, particularly during
the fall and winter. Large numbers (thousands) occur at the Salinas River Lagoon and the Elkhorn
Slough, where they roost, feed, and bathe. The Salinas River is used as a major flight corridor by
this species, with thousands of individuals flying to and from foraging areas in the lower Salinas
Valley.

Caspian Tern

The Caspian tern is a State "sensitive” species (nesting colony). In Monterey County it is an uncom-
mon migrant and summer visitor present from late March to October (Roberson ibid.). Nesting and
nesting attempts have been made by this species at the Moss Landing salt ponds since 1970. A few
pairs attempted to nest, although unsuccessfully, at the Salinas River mouth in 1983 (J. and R.
Warriner, pers. comm.), They forage in inshore ocean waters, lagoons, and estuaries, and use
beaches associated with estuaries for roosting, bathing, and resting. Caspian terns are nesting within
the Elkhorn Slough Reserve; the colony was established in 1990 with one to a few nesting pairs.
There are now over 100 nesting paris on an island in the north marsh of the Reserve (M. Silberstein,
pers. comm.,).

The slough and freshwater ponded habitats within the study area provide suitable foraging, roosting,
and bathing habitat for this species. Caspian terns most likely occur in the study area in spring,
summer, and fall, being most numerous during spring migration and early summer.

Elegant Tern

The elegant tern is a State species of special concern and a Candidate 2 species for listing as Federal-
ly threatened or endangered. This species is a common summer visitor along the coast in Monterey
County (Roberson ibid.). Most individuals occurring in Central California are post-breeding visitors
from their breeding colonies in Southern California and Mexico. Elegant terns are most numerous
from July to early October.

The Salinas River Lagoon and the Elkhorn Slough are used extensively for feeding, bathing, and as
a day roost. Adjacent to the study area, the Moss Landing area ranks high in importance for this
species. : '

California Least Tern

The California least tern is a Federal and State endangered species. Central California breeding
colonies are restricted to a few locations within the San Francisco Bay area. Thie California least
tern is a very rare spring and fall migrant along the coast of Monterey County, averaging 5-7 birds
per year. This species regularly nested along the beaches from Moss Landing to the Pajaro River
mouth through the mid-1950’s, but is now extirpated as a breeding species from the region. It has
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suffered significant population declines in California due to human disturbance and urban develop-
ment.

A California least tern breeding colony formerly existed at the Salinas River Lagoon (20 pairs;
Roberson ibid.) and at Moss Landing. 1t is likely to occur in the study area as an occasional spring
migrant between May and July.

Forster’s Tern

The Forster’s tern is a State "sensitive” species (nesting colony). Itis a common migrant, very rare
winter resident, and an irregularly locally nesting species along the coast in Monterey County
(Roberson ibid.). Forster’s Terns have nested at the salt ponds at Moss Landing in the past, with
colonies ranging in size from 50-300 individuals.

The slough and freshwater ponded habitats within the study area provide suitable foraging, roosting,
and bathing habitat for this species. Forster’s terns are common at the study area in spring, summer,
and fall.

Black Skimmer

The black skimmer is a State species of special concern (nesting colony). This species is a year-
round resident only in Southern California where it breeds at the Salton Sea and near San Diego.
Recently, very small numbers have apparently nested successfully in south San Francisco Bay
(Roberson ibid.). Skimmers are very rare spring and fall migrants along the coast of Monterey
County (Roberson ibid.). It has been observed annuaily at Elkhorn Slough since 1978.

The black skimmer likely occurs at the study area as an occasional visitor. The open waters of the
slough area provide suitable foraging habitat for this species.

Short-egred Owl

The short-eared owl is a State species of special concern (breeding population). It frequents exten-
sive grasslands near marsh habitats, Short-eared owls are rare in central California, where they
occur primarily during the non-breeding season (McCaskie er al., ibid.). In Monterey County, they
are very rare summer residents at the Salinas River mouth, and slightly more numerous in winter
in the Elkhorn Slough/Salinas River mouth area as northern migrants contribute to the local
population (Roberson ibid.).

The study area offers suitable nesting and foraging habitat for this species. Nesting was documented
at the Salinas River mouth in five years from 1974-1981 (Roberson ibid,). No nesting has been
confirmed in the county since 1981. Migrants and wintering owls still occur, and breeding is still
a possibility for the future.

B.urrowing Owl

The burrowing owl is a State species of special concern (breeding population). Burrowing owls use
open grassland habitats with low-growing vegetation. They prefer arcas interspersed with bare
ground, and raised areas used as rest/perch sites. Abandoned burrows, especially of ground squir-
rels, are used as roost and nest sites. In Monterey County, the burrowing owl is a rare resident,
primarily in the northwestern portion of the county from the mouth of the Salinas Valley inland to
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the Salinas airport, and north to Elkhorn Slough (Roberson ibid.). Agricultural, industrial, and urban
development have resulted in a significant decline of this species throughout California (Remsen
ibid.).

The study area offers suitable wintering and breeding habitat for this species. Due to the abundance
of ground squirrel burrows in the grassland habitats in the study area, it is possible that a small
breeding population exists.

The red fox, a non-native species present within the Moro Cojo Slough watershed, has been reported
to prey upon burrowing owls; red fox predation may be a factor in the distribution and abundance
of burrowing owls within the watershed.

Black Swift

The black swift is a State species of special concern (breeding population). It is a rare migrant and
locally-distributed breeding species along the Big Sur coast and the Los Padres National Forest in
Monterey County (Roberson ibid.). They are expected to be very rare spring and fall transients over
the study area during migration, foraging in the aerial habitat. No suitable breeding habitat occurs
within the study area.

Willow Flycatcher

The willow flycatcher is a State threatened species and considered sensitive by the U.S. Forest
Service and Bureau of Land Management (breeding population). This species formerly nested in
Monterey County in willow thickets along the Salinas and Carmel Rivers, Currently, it is thought
to be extirpated as a breeding species as the last nesting record was in 1974 near Salinas. Riparian
habitat destruction and nest parasitism by the brown-headed cowbird (Moluthrus ater) have contri-
buted to this species decline in California (Remsen ibid.).

The willow flycatcher is expected to occur at the study area as a rare spring and fall migrant. The
willow riparian habitat in the upper study area offer suitable forging habitat for migrant birds.

Purple Martin

The purple martin is a State species of special concern (breeding population). It is an uncommon
migrant and local summer resident, in Monterey County, where it regularly breeds in the Los Padres
National Forest (Big Sur area), and has occasionally nested under the Highway 1 bridge at Torre
Canyon (Roberson ibid.).

Purple martins are expected to occur occasionally as transients over the study region from late April
to May, and from August to September. The study area does not offer suitable breeding habitat for
this species.

-

Bank Swallow

The bank swallow is listed as a State threatened species. Bank swallows nest in burrows in ‘sandy
vertical banks and bluffs. They are absent in many parts of the state, and can be readily found only
in the vicinity of breeding colonies, or at favored migratory stopover points (CDF&G 1989). In
Monterey County, this species occurs as a rare migrant and very locally-distributed breeding species.
Extant nesting colonies occur at Metz Road (King City), and along Cholame Creek (Roberson ibid.).

Page E-8 The Habitat Restoration Group
Moro Cof0 SLOUGH MANAGEMENT AND ENHANCEMENT PLAN T705-01




This species also nested at the Pajaro River mouth through the early 1980’s. Many breeding colonies
have become extirpated by flood control measures (e.g., rip-rapping of stream channels), urban
development, and human disturbance (Remsen ibid.).

This species is expected to occur at the study area only as a very rare migrant from April to August.
Seven to ten post-breeding dispersants were seen at the Salinas River mouth on July 7, 1990. The
study area does not offer suitable nesting sites for this species, and no suitable nesting sites are
known in the vicinity.

Yellow Warbler

The yellow warbler is a State species of special concern (breeding population). Yellow warblers are
common spring and fall migrants, uncommon during the breeding season, and very rare in winter
in Monterey County (Roberson ibid.). Breeding pairs are closely associated with open canopy
riparian habitat along major streams and iakes; cottonwood/willow habitats seem to be favored.
During migration, this species occurs in a variety of habitats, but is often most numerous in riparian
habitats. Yellow warblers are threatened by loss of riparian habitat and nest parasitism by the
brown-headed cowbird (Remsen ibid.). '

Yellow warblers are likely to nest in the willow riparian habitat of the upper study area as they are
known to nest in similar habitat in the vicinity. The Monterey County breeding population is present
from April to early August. Migrants are uncommon in the region in spring and common during
fall.

Yellow-breasted Chat

The yellow-breasted chat is a State species of special concern (breeding population). This species
formerly nested along many of the creeks and rivers in Monterey County which supported dense
riparian vegetation (Roberson ibid.). Presently, the chat has a very limited breeding distribution,
occurring primarily along the upper Salinas River. During the non-breeding season, yellow-breasted
chats are rare spring migrants, and rarer fall migrants in Monterey County (Roberson ibid.). Habitat
destruction and cowbird parasitism have contributed to this species decline in California (Remsen
ibid.).

Yellow-breasted chats probably occur as very rare spring and fall migrants in the willow riparian
habitat of the upper study area. The study area does not appear to offer suitable breeding habitat for
this species, and no breeding population is known in the vicinity.

Tricolored Blackbird

The tricolored blackbird is a State species of special concern and a Federal Candidate 2 species for
listing. It is a colonial-nesting species, restricted in distribution primarily to California. They are
locally-distributed during the breeding season, occurring at ponds, lakes or marshes with dense
growths of tules or cattails. They are more widespread during the non-breeding season, when large
flocks gather in agricultural fields and pastures. Tricolored blackbirds are locally common residents
of cattail and tule ponds in Monterey County. Numbers significantly increase during fall and winter
when migrants from Central California supplement the existing population.
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Suitable nesting habitat for the tricolored blackbird in the freshwater marsh areas in the upper study
area. It is expected to occur at the study area as an occasional non-breeding season visitor and
possible nester.

Salinas Ornate Shrew

The Salinas ornate shrew is State species of special concern and a Federal Candidate 2 species for
listing. This subspecies appears to be restricted in distribution to the river valleys in the vicinity of
the Monterey Bay (Owen and Hoffman 1983). It prefers brackish or saline marshes near sea level.
The study area is within its known distributional range (Williams 1986), and offers potentially suit-
able habitat for this subspecies.

Salinas Harvest Mouse

The Salinas harvest mouse is a State "sensitive” species. This subspecies is distributed in the Mon-
terey Bay region. Fresh- and brackish-water wetlands appear to be its favored habitats (Williams
ibid.). The Salinas harvest mouse has been recorded in the Moss Landing and Marina areas
(CNDDB 1990). The marsh habitats of the study area offer potentially suitable habitat for this
subspecies. )
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Appendix F

UCSC Science Library
Air Photo Coverage for
Moro Cojo Slough Watershed
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UCSC Science Library air photo coverage for Moro Cojo Slough area,
Montercy County, CA., 8/13/92.

YEAR | MONTH | SCALE | COLOR | SOURCE COVERAGE H
1987 6-7 1:40K BW ASCS? Full no. 1/2 mont. co.
1989 10 1:6K BW Air Flight Coast, mouth Elkh Sl.
1987 3 1:65K. C/lIR NASA Mouth w. of Nashua
1987 4 1:12K CIR Western AP | Castroville West to
mouth
1986-87 | 3/86-3/87 | 1:12K C Air Flight Coast E to Castroville
*1985 |4 1:31680 | BW WAC FULL Monterey Co.
1984 4 1:12K C IK Curtis Coastline
1983 5 1:24K BW Cartwright | Full exc. s. of
Castroville.
1980 6-9 1:24K BW IK Curtis Coastline
1980 4 1:12K. CAR Western AP | Full exc. s. to Salinas “
1979 6 1:12K C Genge North of Castroville
Aerial
1978 5 112K C IK Curtis & | Coast west of
Western Castroville
Aerial Surv.
1976-77 { 10/76- | L12K | cC American | Coast west of
/77 Aerial Surv. | Castroville |
1974 10-12 1:24K C/IR ESCA Tech | S Cruz Co. w/lap Elk SL ﬂ
1974 7-10 1:36K & | C Earthdata Most of sloughareas ﬂ
1:20K
1972-73 | 11/72- 1:830K | BW ? for USGS | Full for orthophoto
4/83 | quad generation
1971 |3 B120K | CIR - [NASA | ?Fal?
1971 5 1:20K BW WAC Full Monterey Co. ﬂ




1970 4,59 1:12K BW CDFG Coast, mouth
1968 4,5,6 1:15K & | BW ? For USGS | Full oversize (5lcm’)
1:30K
#
1967 2 [:12K BW CDFG Coast W of
’ Watsonville, E of
Castroville

1966 5-8 1:220K BW Cartwright | No. Monterey Co. ?

1963 6-7 1:10K BW Cartwright | S Cruz Co. w/lap into
No. Monterey Co.
(46cm’)

1958 1 1:9600 & | BW Fairchild Vicinity of Salinas &

1:36K Santa Rita w. to
Boronda & San Jon
Rds.

1956 X 120K | BW Aero Service | Full Monterey Co.

1956 8 1:10K BW Aero Service | S Cruz Co. w/lap No.
Monterey Co.

1954 7 1:14400 | BW Fairchild Salinas Vicinity E. of
Castroville, N, to Santa
Rita

1952 7 1:23600 | BW ?For USGS | Quads: Moss Lndg,
Prunedale, 8] Baut.

* 1949 7-8 1:20K BW Park Aerial | Full Monterey Co.

1948 4-5 1:10K BW USFES? For | S Cruz Co. w/lap No.

CDF Monterey Co.
1940 1 1:31K BW USAF Coastline/Mouth
1939 11 1:20K BW Fairchild S Cruz Co. w/lap No.
) ) Monterey Co.

1937 10-12 1:20K BW Fairchild Full coverage exc. 1 line §
missing over main So.
fork of slough

1931 5 1:20K BW Fairchild Partial, Salinas R.
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APPENDIX G

BEST MANAGEMENT PRACTICES
FOR WATER RESOURCES

The BMP’s included in this appendix are those deemed suitable for implementation within the urban
and rural residential portions of the Moro Cojo Slough Watershed. The BMP’s include guidance for
street cleaning (SC 70), stenciling of storm drains (SC 30), maintenance of detention devices and
catch basins (SC 71 and 75) and private housekeeping practices (SC 10).

Based on a more comprehensive Non-point Source (NPS) Pollution program proposed for preparation
for the Natividad/Gabilan Creek watershed (which includes the Moro Cojo Slough drainage), these
BMP’s are expected to be refined. Additional engineering and design work is necessary to provide
site-specific recommendations, such as size of retention basins. Some actions, such as the
establishment of a public education program (SC 0), can be initiated immediately. For information
on recommended BMP’s for agricultural sources, please see Appendix H.

The Habitat Restoration Group Page G-1
T05-01 MORO Ca0 SLOUGH MANAGEMENT AND ENHANCEMENT PLAN
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BMP: pUBLICEDUCATIONPARTICIPATION . - - . . .: .. '} . = :
) ﬁcwwelapmfn.t'

e {K..:}“ l PSCNAEM P v
L YOU GAN PREVERT || o
=S5 WATER POLLUTION

‘7‘: Municipsl Facilities .

— mr e v e

[ £t

- - nan
. Cenw-

. Cfllegal DischargeD *

- H

Pubﬁcnduaﬁonlgazﬁdpaﬁoi&mmdinmmofapieczofcqtﬁpmmr.:'snotsb;nuchabes:managmtpmédc:ssit

is 2 method by which to implement BMPs. Thkf;c:shﬁhighﬁghmthcim;mmofh&gﬂﬁngdmmsafpubuc e

ednc:ﬁonandpaﬁdpaﬁonh:mammidpaﬁq’swmﬂplmfwmmwaﬂaqmﬁiymn-hbﬁceducaﬁmf ¥

participation are vial components of many of the individual sourcs control BMPs that follow in this chapter. .~ © -
- g e - T - . N " .

Apublicedncn_ﬁon_mdpgrgdpaﬁcnplanpmvidsmcmmicipanqwﬂhammgyforedmdnginmployc:s.thc .
public, and businesses about the imporancs of pro 'g-“s:omwax:ﬁumhnpmpcly.usad.smmd.andﬁ:poscdot
pollutanes. Municipal mployeammtkﬂhd.spedaﬂyhusc&ztwoﬁ:ind:puﬂdunotd&:dyuh&dwmm
water but whose actions affect storm water, Resideats must become aware that a variesy of hazardous products are nsed
in the home and that their improper use and disposal e pollutes stoom wares. Increased public awarcaess also faclitares
public scrutiny of industrial and mumicipal acdvities and will Ekely increase public repordng of incidents. Businesses,
pardcularly smaller ones :bazmzynmbcr:gulalndhyl’-’:dml.Sla:e.urloc:lmgu]adnn&mustbcinfnrmdofwaysto
reducs their poteatial to pollute som wate. .

The specific public education/participation aspects of each of the sourcs controls ars bighlighted in the individual fact
sheats. ‘The focus of this fac:shcznismumgcnmLandindud:stbccvmﬂobjccﬁvsmdzppmacm for assuring
public involvement in local storm water management programs. Accordingly, the organization of this fact shezt differs
somewhat from the otber fact shests in this chapter, N

. ~
\

OBJECTIVES \
The public education and participarion plan should be based on four chjectives

«  Promote a dexr identification and enderstanding of the problem and the solutions,
e  Identify respousible partes and efforts 1o date,

+  Promote communicy owpesship of the problems and the solutions, and

«  Integmre public feedback into program implementation.

APFROACH
«  Pamem ancw program after the many esablished programs from
Whenever possible, integrue storm water public edncation/pardcipation int

mears at your mumicipality.

municipalities around the state and country.
existing programs from other depart-

-
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Municipal Handbook 4-




MR T

- -
v A T T e

—. i BMP:} PUBLIC Enuc.monmmcmmu (cormnurz) ~ el

- - e g

hpmmmmnsamwmhmmMmdmdmmcm

¥ mvly 5 oy & D

*m:ammmmmmmmmmmgmmmmmmw -
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Eqmdd:hnmdﬁ&”bmmnmmmwmwmmmmm
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Tmm!mncs&g‘&“ﬁg* *wmmdmmnmmmmdmwmm
. avoid misioteretation Of MESSAZES, =t tetd s e e T L LR .
. Creats an awaseness 20d identificarion with the Jocal watershed. -- -+ - - e .

hvdvcfocmmadmoqgmupsqgcdevdagmmatapubﬁcedmmdpuﬁupampm 'Ihxswiuc::azca h
mnchmaaﬁ‘emvcplmaswcnspmocomhpofmcplmbydmscmlm T o
-,Usccvaydayhngmgamanpnbﬁcpm Uxom&mmmghﬁghtmdmmemdm

' teeminalogy, acronyms, and jargon. .

Mahmcanmmmmasomd.np-to-dmwchnmm Donotwntdbm:mthcspmdofmmt‘oma-

m o

Bmkupmpﬁmdsnhje:smmmahmmsimpl:m Prucmdmeconccptsmth:public:namaa:d

N mduganundwzymmd‘ovedoacﬁng”mdmfmg the andiencs.

Ay *
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Additional Information — Public Education/Participation o

Public educarion and participation are criteal el of many of these sourcr conmal BMPs. As each municipaliry

cboomsmnc:conzols.anddcvchpsandhnplancmsi:sSWMP.itisv:ryimpmanuhaubcpubﬁcednwiound L
parddpaﬁonasgccsoftbechmmc:mmhbcinmgmmdinmanovuﬂpm The prescatation of 2 well coordi- |
na:adandcou:pmhcnSchcampaigﬂwinbcmuchmme&'ecﬁvcandcfﬁdmtatmchingmetargc:mdi:ncsIhana .
saimofscpmma:ﬁonswhos:mhﬁonmmcmmamaynotbecﬁd:m- e - T

- e JAE L LTS

L)

- i o

- R ge -2t - .. v
B e e L. kT -

: ! r . . i s av - . e B Y : -6 T -,'_‘.._. P
To effectively achieve these objectives, the implementaden of a public education and paticipation lan requires that the
full range of target audicoces be identified and provided with appropriace information and outreach. The following -

L

. 'Poliﬁcal-ﬁcémdnfﬁdzkmdbmdsofd:pmmmu.agmds.‘mdcummissions. o R ¢

o ,TeghnialﬂnmmD-Mmidpaldcpannmtmdagcnqsnﬂ's; T P LT )

« Technici (Exicrnal) - State ageacies (Cal-EPA, SWRCB, IWMB, ARB), regional agencics (g ABAG. SCAG,
MAG.wa:crandmspomdmagmds).andndghbcrh:ggovmcm: -

. Business - Commerdial and industrial, including trade associatons;

«  Construction - Developers and conmactors; ) L

. ‘_Commmitmeups-Pmrancthniqhobby,hqﬁmMmLsmimddzm.mdsaﬁc:

« Envircomental Groupss : .

«  Schools/Youth Groups;

o  Media - Print and electronic, and

. Pollutant-defined - Groups of individuals defined by the specific pollutant(s) they discharge {e.g.. used motor oil,
pesticides).

s e Aggivi

The public must have a clear waderstanding of the problem of storm water pollution in grdz= to bring about the behavioral
changes neaded to reduce the discharge of pollucants. Partof this “clear undessmnding™ mvolves increasing the public’s
realization of their “placs™ in the watzrshed. The public should be edncated about the watsrshed, whess they live i
relarion W it, and how their behavior affects the bealth of the whole watershed, Ultimately, muzicipal employess,
dﬁzmmdbtﬁnmmmtmﬁz:umchmdhummmmpnn&mmddmbymodifﬁng their behaviar
they can contribute o the solution. Impl:mcnmﬁono{thcpubﬁcaiuaﬁonmdpaﬁdpaﬁonplanisthcmthimby
which thismd:mmndingisamined.mdm&bchaviorzlchangcsmbmughtahun

Rhabmaﬁmmdmnmch&ﬁdmkmmmmmmem,mcupmm&mcs.fmmavazi:ty of
media, before behavior modificadon occurs. Therefore, given limited resourss, the key question is pot what ong 2ctivicy
(e.g., fair) or media (28~ radio) is best, but what mixre of these elements is most effective for the target andiencs.

mn@:ufmhmmﬁmmcmmmﬁmmmdmpmmmmw;nﬁmofacdﬁﬁmwm:hmd
educate the target audiencss. These activites may inchide: '

. Prupm?!mingmd'f’mﬁng-?ubﬁcmeysanddzﬂbas:
. Prugnmld:ndty-?mgrammcssagc,logc.andmgﬁn:
. Co]lamlMazniﬂl-Ncwsleuz.facuhc:s.bmchm posters:

e Coordinaring Committess; st
. Mﬂzm@g-mmmﬂﬁng.pubﬁcmﬁ:mcmm ~ SG0
H
m?
March, 1993
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Additional Information — public EducationParticipation

"H < Presentations - Environmental booth, speakers burean, and special evaatss - - ..

+  Residendal Programs - Storm drain stencilling, home toxics checklist/alternatives, and specific neighbarhood.
- . Fo. . - . - - "

«" " Business Programs - Workshops, publications, and gre=n business projectss .
« ¥ Consuction Programs - Woskshops, educational materials, and certificaions  ~ © - 0 7
. _Consmh:ergram-Pdntofpmch&&sphysmdpﬁnwdmmmd e
- _Schooleucmion-Facﬂityuams.conmandcmﬁculm . _ -

Elmmn ﬂ a M m :l B:h’ic Edi:ﬂn'm!m‘m‘ .m E!an . A ! .. . - i R - -

The following clements of a model plan are based on plans developed in California and elsewbere, The list of clemenes
isim:ndcdasaguidclinecrmuonly.Thcﬁstufacﬁviﬁ:sisbynommnsuhans&mandncwzcﬁvidsmb:ﬁ:g' .
developed by communities on an ongoing basis. The acmal level, pricricy, and schedule of activities in your ageucy’s :
puhﬁcednaﬁanfpaﬁdpaﬁanphnmbcbasedonyommmmﬁtfsnedsmdm Communities have
typically developed $-year plans to match the length of their NPDES permit, There arc some actvides that should occur
before others. Thm:ac:iviﬁﬁmlkt:dnagmnpﬁ;st.followedbyagcnmlﬁstofuthamiviﬁm o

b
L]

»  Program Planning and Tracking (Public survey and datzbase) - A public survey is an important wol to assess the use
- of toxic matesials, perceptions of bealth risk, disposal practices, support and willingness (o pay for new progeams,

and overall eavironmental awaregess. The survey results will educate you 35 to your community's nesds and guide
the development and implementation of your public education and participation plan. Surveys are equally imporant
in establishing a baseline for evaluating the effectiveness of your program. As such, sucveys should be condncted
on a regular basis (e.g, biarmual) 10 gauge your program’s SUCCSss. Strongly consider the uss of 3 professional
survey firm. Surveys conducted in an wascientific mamner oftea provide poor information at best, and misinforma-
tiont at worst.

A datahase is another important program assessment ool that should be inidated before the program begins. The
darahase can maintain informarion on mailing lists, phone inquiries, matezial distributions, spill incident data, and
levels of effort. “As muoch as possible, tthmg:m’sefronshmﬂdbeqmdﬁcdmnckitspmgrssandmpmﬁdc
feedhack to the public and to the regulatory agendies. N

. mm&qmﬁsgammumc)-mmwofammmmmmm |
mtedakﬁs:dbumdbympmgmwmmmmmdmmﬁngofrhcpmm its mission, and its
snterconnectdness with other issues and programs. The development of 2 program logo with such high public
exposure should be performed by a professional graphics fiom. '

. mm-mmuahaagmduwimhmmdpdkymdom;wpswﬁﬂufm -
municipality often tooches msomepmtofmcsmnwamquamyimcaszbypmduc:ofthese groups’ efforts.
Comminees should be established that coordinate mcmwmpuhikmaﬂonl;arﬁdpaﬁonpmgxmwithmh:
environmental edncarion efforts within the mmicipality and a2 the schools. Likewise, successful implementation of
the storm mmgm:_mmmummmmidpddmasmﬂing that representarives from
thesc deparnnents mest regulirly to coondipate their efforts. )

Sc0 -

=2
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_ - Additional information — Public Education/Participation

«  Media Campaign (Press releases, advertising, and public servics announcements) - The media (radio, television, aud
_*~ DEWSPApETS) offers both widespread coverage and the oppormnity o repeat the same message. Cultivate mediz
support and involvement by edocating media saff oo the purpase of the program. Press releases and public service
gmounce=ments (PSAs) may b:p:oduednnarcguhrbmisminfomthcpubﬁcaboutupooming events, housshold |
 hazardous wastz collections, and sources of addifional information. Billboards and mumicipat yehicle (bases, strest
g m}phmﬂsm'm&qeﬁeﬂivcmedhmrmmidngmcpmmhgomdqgﬁm s

PR L S e

- a7

«  Collateral Marerial (Newsicu:r.fac:sbws.brochm.zndposm)-Pmduc:n:wslcma:r:gula:hmalsm
inform program participants, the general public, and businesses about the program. Fact she=ts may be used o
in.t‘mmlhepubﬁcabou:spedﬁcisms._Bmchmapmvid:anovaanpicnnofthcpmg:mandcanbcmedm .

.~ highlight the program’s comprebensivesess and long term nanure. Posters may be displayed at municipal offices foc

.bompubﬁc@mﬁonandmmidpa;smffming.mddimhmﬁmschool:-.zndbusincsscs.' ) -

o -Residentia]l Programs (Storm drain siencilling, home toxics checklistfalternadives, and specific ncighbothood
_ projects) - Becagse of its shmdevdopmmtﬁmcand!owmmmcm&mdminsmdlﬁngisoﬁmmof
the first acsivities implemented by commuzities. Likewise, 2 bome toxics checklist/alterpatives publicadon, devel-
oped initially to meet houszhoid hazardous wasts regulations, may be integrated into the public edncation effort
. about storm water quality. Some larger commumitics are targedng specific neighbodioods for more conczaated and
immediate education, becanse of their geographic position in 2 watershed. o .

+  Presentations (Eavironmental booth, speskers burean, and special eveats) - Direct contact between the municipal
staff implementing the storm waler management program and the public can be a highly effecdve way of educating
target audiences. Environmenal booths can be especially effective because they diswibute the message in a thres
dimensional, sometimes interactive way. A special event can bring exma areation to the program by highlishting 2
milestone, particniarly if reporters from the media cover the event.

« Construction Programs (workshops, educational materials and c=tificarion) - Contractors and developers often need
educarion gn sowrcss, impacts. and conwal of pollutants fom coastruction sites. Site operators often pecd assistancs
in developing crosion and sediment conrols. A comificarion program may-fe appropriats for all conswaction site
operaiors, plan reviewess and inspecors. The certificarion program would éstablish 3 minimum-competeocy level
for thoss involved in preparing and implemeating ezosion and sediment contol plans, and storm water pollution

prevention plans.

« Business Programs (Workshops, publicarions, and “gre=a™ business project) - Some businesscs are more Likely than
others 1o contibuts o stoam water pollution, Municipaliry’s can take advantage of this by defining and focusing
education efforts oa pricrity businesses. Small businesses, it pardcular, peed assiszance with understanding the
problems and being made aware of altematives and soludous. The use of m educational, positive incantive-based
program for smail businesses is often much more effective than a traditional command-and-conrel approach.

« Cousumer Programs (Point of purchase displays and printad groc=y bags) - Point of pmchascdisphys::nbcvcfy
eTective becanse they convey the program's message directly w0 the ctnsumez at the time and placs the purchass
decision is being made. Groesy bags printed with :hepmgmmlogoand:aglincmaqzﬁctandcﬁc:ﬁwway ]
givebd:finfmﬁoummznypeoplc.

Pracioes’
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.. Additional Information — pusiic EducstionParticipation ~ Rl

- Swwnﬁﬂqmmmmmm)-mmeMgmmmmﬂy L
behavior is to educate peaple 2t an exdy age. Faciity tours of the wastcwater treatment plant, sewer system, . .
. homchnldhamdousmmﬂwﬁmmm,mdo&ammidpdﬁdﬁﬁﬁmvﬁschﬂdrmmz&gmboku
. the processes i deiﬁmﬁnsmmdxdnmmcmmmmmdmmmm
_ .-axc not eated. Contests t develop pasters, calendars, e, are a fori way i raise children’s awarcuess aod the - - -
._ md&@mgm'mwwmsmm&dmmm%ﬂdﬁm-
mcn:alm::icnlmm:ﬁngr:cycﬁng.ngymairmdwmpouuﬁmmbcahighlyeﬁecﬁvcbmmgm .
educarional activity. chnﬂmupshaygmdydwdnpuimmdzfdapingmﬁcuh(s&:hdow) -
el e S . I AR - B L . -, ' S

Thers are a number of commumities with effective public education/participation programs. The most pro-active include
Sanmaan(:ountyand:hetho!?:hAho.AJmcdaComq.meChydeamqomePmm.d:cSmMonia
BzyRmm‘udoquijIYOIImAngdsGmePmmatyomemMoﬁﬂ.ﬂxcMunidpaﬁrjochm- )
poﬁmnSaﬂcMeuo).mdd:cUniﬁndScwmgcAgenqofWashingm County, Oregon. In addidion, large businesses,
m&u%&ﬁhmmdhmshmmmﬂhpmmwmmmmmm@m

aﬁmmumm“mmhg:mmmmummmpmmmcSmm
Esmzy.&ojeahaszhcadydevdnpedsnchamimlmfarx-ll Co e

. ™ .

The Global Ciies Project, 1992. Offer Residents an Education Program About Water Protection, Bullding Sustainable
Communitics.

Noapoiaz Source Pollation: You are the Key t the Cleatup, Watcz Enviroument Federation, 1992.

Pacific Gas 20d Electic, 1992, Let's Kecp Our Creeks Clean, PG&E Spotlight ' |

Public Informasion/Paricipation Plag, 1692, Alameda County Urbaa Runoff Clean Water Program.

San Francisco Deparmment of Public Works, 1992, Best Management Practicss Public Edocation Plaa.

Santa Clara Valley Nonpoint Soarcs Control Program, 1990, Public Information/Participation Plan.

Schumacher, J.W. and RF. Grimes, 1992, A Modsl Public Education Process for Stormwater Management, p. 55-58,
Public Works for September, 1992, . |

SCo
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BMP: HOUSEKESPING PRACTICES = - = . -~ . . =

‘Program Elemants

= New Develcpment
33 - Gegklatiel >
é..eE i
-%'5;_ - Commercial Ac.'w:rbe:r
583 Indlustrial Activities "
-
Mlegai Discharges .-
DESCRIPTION .. .  ...' . . st e it ineem w . | Targeted Constituents
Promotz cfficient and safe housekeeping practices {storage, us2, and cleanup) when - @ Scdiment
bandting potentially harmeul materials soch as fertilizers, pesticides, cleaning solutions, ° tment
paint products, automotive products, and swimming pool chemicals, Relared information is] @ Nutrients
provided in BMPs $C11, Safer Altemartive Productss SC31, Houschold Hazardous Wastz
Collection; SC32. Used Oil Recycling; and the Spill Preveation and Cleanup BMPs ‘Q  Heavy Hetais
(SC4Q/SC41). For information on specific activities at mumicipal facilities, see Chapeer 4, @ Toxic Msterials
Industrial Handbook. R : '
.- o QO Floatable Materials
APFROACH - . . @ Cxygen Dermmnd-
«  Pastem anew program afiee the many established programs from municipalitics around} ing Substances
the state and county. Integrate this best management practice as much as possible
with existing programs at your municipality, @ 0l & Grease
e ‘This BMP has mhyaudienc:s,m_mid;rd:nploymandthcgmnlpuhﬁc. .
. Implement this BMP in conjunction with SC11, Safer Alterative Producis. O Bacteris & Viruses
«  Fora quick refercacs ou disposal alteratives for specific wastes, ses Table 4.1, SCS0, | | @ o Have .
Mlegal Dunping Control. o fm h";"; ":T
' . " Uniown impac?
REQUIREMENTS N
« Cost Considerations Implemantation
- The primary cost is for s@ff time as noted below. Requiremants
= Reguladons Q Capital Costs
- There are no mgulatory requirements to this BMP. Existing regulations alresdy O 0zMCasts
require municipalities to propezly store, use, and dispose of kazardous materials.
+  Adminisrative / Stafing Q Reguiatary
. Staff to wain municipal employess and to coordinate public educarion efforts. © Sstatfing
» Eguipment
- These are no major equipment requirements to this BMP. @ Trmining
*  Traming Administrativ
- Municipal employees who bandle powatially harmful matesials shouid be trained O Administrative
in good bousekesping practices. Pessonnel who use pesticides must be rained in @ Hgh O Low

their use. The California Department of Pesticide Regulagon cmmse pesticide
dealers, cextify pesticide applicatoes and conduct cn-sife mxpections.

PUBLIC EDUCATION / PARTICIPATION
« Public awarcaess is a key to this BMP.

LIMITATIONS _
e  Thers are no major Emitations to this best management pracics.

Municipal Handbook 4.14
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Additional lnformation-ﬁuousel;eepiﬁéﬁmdlces S

«*#List of approved pesticides and sclected uses; -

Municipal facilitics should follow the best management practices outlined in Chapter 4 of the Industrial Handbook, mast
of which includs good bousekeeping measures, Municipalities should develop controls oa the application of pesticides,
hcrbidd:s.zndfaﬁlhmhwbﬂcﬁﬂzmﬁmysmdu?w%_gm@q@ﬁnguy J ~L_-:.4
« . Product and application informatica for users; . '

» " Eavipment use ind malioaancs procedures: ad .

» "Record keeping and public notice procsdures. - S a s

MMMMMWMMMapuwamWMmM&Mmmd -
ix:msasmwmmhﬁmmmmﬁ&lﬁmofmﬁwmmqmﬂmmmmﬂu
altanaﬁvepmducrs:safcsm:agc.handiing.anddisposalofhmdousymdms;ﬁsmﬂoalagmd:s;_andmagmcy
phone numbers. Thcpmgxmﬁsmdbdwhvepmﬁdedﬂﬁsinfmﬁm&mughh@morbmﬁcsmum :
available at 2 variety of places including municipal offices, houschold bazardoos wasie collection events or facifities, and

'Ihcfonawing:ﬁscussimp;nvidssomc'gmcmlinfomaﬂonmgoodhomekxphg:ha:mayb:pmﬁdcdtomegcnml
pubﬁcMamspedﬁcmfamzﬁonmpmﬁmlzcbmialsmybefmdhmemfmﬁﬂdbchm
. Alwaysnsccauﬁonwhcnhantﬂinganyhamdamhousaholdpmdna Many products contain toxic chemicals that
can cause severe injury or death, ) T
Smhous:holdhamﬂouspmduassewclyandaway&omchﬂdmn.p:s.nndsomofhca:.a:a:ks.mdﬂams.
Smmmmﬁﬁmmmmmmmmmmsmxmhmm
_Rmdandfoﬂnwus:k:mcﬁnu ‘

Avoid contact with cyes and skixt, Wear gloves and eye protection when using hazardous substances. Do not wear
coatact lenses which can absarb bazardous vapors.

‘Work in only well ventilated areas,
- Uscupaﬂo{meproduahefmdispodngwgiwmmﬁimd&ndgthormmmmivzmup&

Do pot disposs of howschold harardoys waste:

- intash,

- down storm drains or Iito creeks, ]

- down sink or toilet, o

- oo the ground, or

- by buming.
. m_dkposcofhamdommuhoughommmwnecﬁonwmswm

. s & @

*

The California futegrated Waste Management Board's Recycling Hotline, 1-800-553-2062, providzs information on
houszhold bazardous waste collection programs and facifies.

“There are 2 number of communitics with effective programs, The most pro-active inclnde Santa Clara Conry and the
City of Palo Alto, mcthdeom:yumeandsm.mdmeMmicimliqomeﬁdenh(Mm).

The Bay Begins at Your Door (Brochure), Santa Clara Valley Nonpoinz Sourcs Pollution Control Program, (No date).
Gﬁ:memmmmm.Hmumeij@ 1989,
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R v-;f._ .

cmanga:yofg;mmm

Your Gaide tnLcssTuncShogpmg: SafcrAncznanm forYom-Hum: znd.I.:fc' (Booklc:) SaIIFtanchCOHous:bold
HmdonsWasmP:ogmn.lm . ’
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“Municipal Facilith
fllegsi Discharges) .

PUBLIC mumnommcmAnoﬂ

Promote voluntess sexvicss (individual and business) through radic/television and mail-
out cumpaigos.

Public reporing of improper waste disposal by 2 HOTLINE mmber stenciled onto the
storm drain inlet

Targetad Constituants
20s @ Sediment
- @ Mutrienis
APPROACH .
. c;m;cawhmmwrkfmmmdlmmmmcs,mdm mmicpalsaffn | O Heavy Hetsls
erect signs near dramage chanoels and cresks. . . .
» . Fora quick neferencs oo disposal alternafives for specific wasies, 562 Table 4.1, SC30, @ Toxic Mstarials .
Dlegal Dumping Contol. @ Floatable Materials
REQUIREMENTS @ Oxygen Demand:
»  Cost Considerations ing Substances
. Volmteer work fores serves o lowes progam cost. @ Oil% Grease
.  Stenciling kits requirs pro¢urement of drrable/disposable itezns, .
. Need for storage/maintenancs of steaciling kits requires planaing. Q Bacteria & Viruses
- P:og:ammaidinmemmlogingof:hesmmhsysm @ LikeiytoHave
= Regulations Significant mpact
- Dcvclapandmfomcancrdinanc:mazmnixshles.cmhbasin&channd&aud O Probable Lowor
ecks i be fited with and-dumping, pollndcn preveation signs. . Unkown lmpact
*  Adminis wadve/Staffiag ] ] > \ Impiementation
- anaqmﬂdmmdmfammmmmmdcmﬂ:ung and trainmg. Requirements
- Oogomg/follow-up staff time it minimal because of vohmitzer servicss. .
T hﬁﬁmm!pmommmﬁ:ﬂfaﬁghmﬁammadalmdhdmm QO Capitai Casts
zones. ) . @ O&MCosts
- Smﬂmmtumgmhcﬁqmﬁ:rmgmn& questons, e,
. Eqmgm:n: o O Reguistory
- Stomn drain steociling &
«  Traiing | 7 QO staffing
- Training sessicas of approximately 10-15 minates atas will cover stenciling proce- & Training
dures, including how to stencil, record keeping, problem drain notation, £2C. e
- Proper health nd safety protocol (buddy system, traffic, heald COnCE=Ts: ec). O Administrativa
@ High O Low
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o e BMP: _sTORM nnmgg_s&ﬁ(_s:sus (Continue) "

LIMITATIONS ;| . e e —'tf:t";"_""**r;{_ iy

i anampmpmyamcssﬁmmsmdlingmpuhhdy-owmdm -

- . Program is highly dependent ou volunteer respomse. 577 2470 2 7 TIUL S T

. :SmmmmmpbmnybbchdwﬂlbemdqumfoBow-np. B

. Iﬁghuaﬁdmmuzlﬁndmmz!mwmbcmponﬁhﬂiqofmym :

. Ongomgmmnmmmmadzﬂcngns. RS Lo A

N




" || cleaning o a regular basis.” =

BMP: STREET CLEANING

.Program Elements

New Development

.' " Residential ~
"Commercial Activities
' Industrial Activities

< Municipal Facilities 5

%

CRIPTION ' . . o . -
Reducs the discharges ofponusmmwm&ummagkﬁmhymducﬁngsqm

D

APPROACH ; .

Prioxitize cleaning to use the mest sophisticated sweepers,
in areas with the highest pollutant loading. :

. Restricy sorest parking prior to 2nd during sweeping.

« Increase swe=ping frequency jost before the rainy season.
Pmpex'mai.nt:nanc:andcpcrzﬁonofswecpmgxmdyinm their efff
Keep accurate operation logs to Tack program. o :
Reduce the numbcr of parked vebicles using regularion. '

and

at the hig,hc.st frequency,

. B & B

REQUIREMENTS

Cost Considerations .

A streat cleaning program requires a significat capital and O&M budget.
Swupampimlcostsmgc&omﬁsmﬂmsuﬂ.ooo. with a useful life of about
4 years. Aar:ﬁﬂmﬁwofdmhgefﬁdcncyshmldbcpc:formcdbcfom

R i cleaning s . "«

N
Densely populated areas orhmvﬂyusaim:z&smayrequimpaﬂdngr:gnlaﬁms o
.clear steets for cleaning. -
Administrative / Staffing

. Swecper opezators, maintenancs, supervisory, and

administrative personnel are

required. :
- Tmﬁﬁccmﬂloﬂic::mayhe:cquhed:nmfmpaﬂdngmtﬂcﬁms.
S}:infuldaignofdc_mingmumismqnimd_fcrpmg:mmbepmdmdm
- Armgmﬁmmbemd:forﬁsposalofwﬂccmdm
- Mechanical broom SwespeTs, Vacnol SWeSpes,
flushers.
Training

Opezatrs

PUBLIC EDUCATION/ PARTICIPATION
» The general public should be educated about the deed 1o 0bey
. use Htter receptacles (o reducs street haes.

combination sweepers, and strest

must be trained in proper swesper operation

parking restrictions and

LIMITATIONS
No currendy available coaventioaal swesper is effective at removing oil and grease.
Mechapical sweepers are pot effective at mmoving finer sediments.

‘| Targetad Constituents

Segf'_meut
Huvjf I;khk
Toxic Materials
F'n;tabfa Matacials

Oxygen Demand-
Ing Substances

0il & Grease
Bacteria & Viruses

Likely to Have
s-":urﬁunt Impact

Probable Low or
Unknowst Impact

Oe00 e e e

Implementation
Requiraments

@ Capitsl Costs
@ OiMCasts
& Regulatory
@ sifing
& Training

Q@ Administrative

@ Hgx O low

Municipal Handbook 4-64




. Additional Information — street Cleaning

Ann:m:h - S

[ ]

. Parked cars arc the major obstacle 1o effective mechanical sweeping. "2

memkmmwmmmmmmofmmmjmm

*.conditions, and condition of curbs.

SwmﬁmvcxmmgmmmgmmwmmEmmammanIOm)

G.:..dust)tha:wouldl:admcomovamandwbﬁcu&q . R n_‘ T

Nmbcrofpass:sand&cqucnq' - : : o
hmc&cmwpmgﬁuqnmqumnﬂsmﬂhghpoﬂumdmdings.spemﬂymh:ghmﬂicandmdusmal
areas,

- Incczscmcswczpmgﬁuqncncnustbefmthewc:s:asunm:unmcsed‘xmcnsmu!awddmngmc

Summes.

‘ - .Inc:mc:hcswc:pmg &aqmcyfarsmmspwalpmbhnmmhasspwﬂwmmghﬁmcrm

Iones. .

'+ To achieve 30% removal of suest dire, the sweeping mmﬂmbenommthaanns thca.vuz.gc interval

_. berween storms. To reach 50% removal, sweeping must ocarr 1/2 to 1 times :bcavmgcmm-albc:m

stonns,

.« Swesping appe:usmost:ffccavcmmmm dismwetandd:ysasam(c.g.&hfomn)

Equipment type and opevation:

- Vacumcrug:nmnvcmswc:pcszcmomaﬁ'mumomgmcﬁn:rscd.mmlswh:choﬁmbmda

* higher proportion of heavy metals.

- . Sweeper operation is critical to pecformance, Speeds of 6-8 mph are optdmal. Inaddiucn.bmshzd]usmmt.
- yotation rare, and swesping pattern 2lso affect removal efficiencies. )

Sourcs reduction:

- Enforcs construction erosion conmuls in urban areas.

= Improve stre=t conditions to increase sweeping effectiveness.

-  Enlist the belp of citizens 10 kaen yard waste, used ofl, and other wastes out of the gutter.

- Require consouction contractors to implement storm water pollution prevention plans (se Constuction
Handbook).

Mamtenance:

- Replacs worn parts 3s DECsssary. -;\\'\

- Insmlil main and guaer brooms of the appropriate weight,

Rde::pmyTnchmg: _
Kezp acorate Jogs of the owmber of axb-miles swept.

- Record the amount of waste collactad.

- Copsider implementing employe= deputization znd spill wracking measures in ID1, Megal Dumping Control, in
coojunction with this BMP 1o facilitate control of illegal dumping.

Equi Selsc
There are advantages and disadvantages to the two common types of swespess. ‘l'hebuzchowedcpcndsonyolrspeaﬁc
conditions. Many commumities find it nseful 1o bave a compliment of both types in their flest.

Machmalemchcpczs Mmcﬂamvcupxchngnplzgedebmmddmgmmrs. Lsscnst!ytopm:bas:
and operate. Create mors airbome dust.

Vacum Swespers - - More effective at removing fine particles and associated heavy metals, Ineffective at cleaning wet
streets. Noisier than mechanical broom sweepess which may restrict areas oc tmes of operation. May require an advancs

vehicle to remove large debris.

SCTo

=2
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Additional Information — Street Cleaning

A third piece of cquipment used by some mumicipaliries also has its advantages and disadvantages:

Stre=t Flashers - Not affected by biggest intexferencs to cleaning, parked cars. May emove finer sediments, maoving
th:mmwxdmeguwmdsmmmForﬂzismsou.ﬂushh:gfcﬂou‘:offavorandismwmadwmaﬂyzfu"
sweeping. Flushing may be effective for combined sewer systems. Fresently strest flushing is not allowed undermost
m&mma&nmmaoad(mmm-mwmmma&msmmm&ngammm' i
mﬁnbiepaﬁammammanmqmlmmmmmmﬁmmm@.Inmceﬂonm'swe.-p@
ﬁucsedhnmsmmovcmchedhcavymmk.mmidpaﬁﬁmshmldbummaﬁmdusnLba:.mnor.bccapu:_mdby
thcswe:pingeqﬁpmmtandbeqomsairbomamxﬂdlmdmismofw&:rmdpuhﬁcsa&ty. :
Int.th'uyandCaun:yofSanancisco.ninetypum:oftbcsm:smswcptaﬂastonc:pcwwhmdmesccﬁoas
are swept two to three times per week, SanFrmdsmisalsocmvudngasmuchofitsﬂmaspom‘bhmmmn'? -
Sweepers. .

Best Management Practicss for Street Cleaning (Draft), Mamtenancs Subcommitss, Alameda County Urban Rucoff
Clean Water Program, 1992

Best Management Practices Program for Pollution Preveation, City and County of San Francisco, 1990.

Characterizing and Cootrolling Urban Rumoff Through Strest and Sewerage Cleaning, EPA/600/2-85/038, PB25-134500,
USEPA, 1985. )

Demonstration of Nonpoint Pollution Abatemest Through Improved Strest Cleaning Practices, EPA-600/2-79-161,
PB30-108983, USEPA, 1979.
) ~

Guide to Noapoint Source Pollution Control, USEPA, 1987. ~

Mustzrd, MLH., Ellis, SR and Gibbs, LW, "Runoff znd Washoff Loads from Rainfall - Simulation Experiments on
Street Swfacs and 2 Native Pasoare in the Denver Memopolitzn Area, Colocado, USGS, Open-File Report 84-820, 1985.

Protecting Water Quality in Urban Areast Best Management Praczicss for Minnesota, Minnesor Pollution Control
Agency, 1989. ' -

Storinwater Mm;gmt Manual for the Puget Sound Basin (The Technical Manual): Volume [V - Urban Lamd Use
BMPs, Washington State Deparanent of Ecology, 1992, ‘

Street Cleaning Practice, Amesican Public Works Association, 1973

Strest Sweeping as 2 Water Pollution Control Measare: Lessons Learned Oves the Past Tea Years, The Science of the
Total Envimament, (33) 171-183, 1.D. Sartor and DR. Gaboury, 1984.

$C70
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BMP: CATCH BASIN CLEANING

Program Elaments

. NewDeveIop}ne}u‘.
«  Residantial ‘ '

Commercial Activities
Industrial Activities

Municipal Facilities
. (Tllegal Discharges )

« Eguipment
- Exc:ptformallmmmmi&ﬁwim:dzﬂvdyfcwcarchbasmmaLmaybedmed
manaally, most municipalitics will require mechanical cleaners such as eductors,
vacuums, or bucket loaders.
« Training -
- mesmustbcuainedhpmpzmainmc:.hdudhgmdkmpingmd
disposal.
PUBLIC EDUCATION/ PARTICIPATION
. Ed:mwnnms(mummy.pah&ng)mduﬁﬁtyanployes(mkpm
mblc.gasandc!ecuic)abou:pmpe:wm(soﬁdandliquid)disposal

LIMITATIONS . )
. Thacmnomzjcrﬁmimﬁunsmthisb:tmmr.pmmcc.

DESCRIPTION =~ _ - ... T o7 emss— ' : | Targetad Canstituents
Mahminmmhbasinsaudswmmhlwonamgdzhsismmmpoumm - :
high pollutant coaceatrations during the first flush of storms;, prevent clogging afthe *2 @ Sediment
downstream conveyance system, and restore the catch basins® sediment tapping capacity. O Nutrients
Aw:hhasinisdisﬁngtﬁshcdﬁnmasmmhlubyhaﬁngainhascasadm : : - -
sump designed to catch and retaia sediments below the overflow point. This fact sheet @ Heavy Metals
focuses on the cieaning of accumulated sediments from catch basins. ™ O Tan.‘__'”mﬁ‘b
APPROACH @ Fleatable Matzrials
«  Aggressively enforce ant-littering and fllegal dumping ordinances. . e ' :
«  Caich basins should be cleaned regularly to reduce the possibility of sediment and por - et
pollutant loading from the flushing effect of storm water inflow.
«  Pricritize maintenance to clean catch basins and inlets in areas with the highestpollut- | @ Off & Gressa
ant loading.
. Keepamia::opaaﬁonlogstomkpmgxm O Bacteria & Viruses
REQUIREMENTS ® e et impact
»  Cost Considerations LN QO Probabie Low or
- Anageressive catch basin cleaning program could require 3 significant capital and Uniaawn Impact
O&M budget. A carcful smdy of clemning effectiveness should be undertaken :
before icreased leaning is Empleneaed “;;fj;;;;:’,;f:ﬁ;“
»  Regulations
- There are 10 regulatory requirements for this BMP, Municipal codes should @ Capital Casts
include sections prohibiting the dispesal of soil, debris, refuse, hazardous waste, @ OLMCosts
and other pollutaats into the strm draim system, and probibiting Litering.
«  Administative / Staffing QO Reguiatory
- Two-pasmmamsmaybcquﬁmdmclmmmhbasinswizhmmds. @ stsin
- Amgmmsmustbcmadeforpmpadisposalofmnmndwm g
& Training

Q Administrative
@® High QO Low

Practices
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. Additional Information —= catchBasin Cleaning™ -~ *"-. ..

m@mmmo{pubmmemmmkmmmmeg

Clogged cach basins are notonlynsdssbutmyactasam:.ofsadmemsandpoﬂums. Ingcnenl.dxzhcysui -

effective carch basins ares

. Anle:s:annnalmspacmns.Mmmmwmpmpubﬁcmdpnm&ﬁhnsmmmpﬁmm )

th:foﬂowmg:
Immdiamr:pazufmydﬂmmhunmmgmmlmm. 3

Gmmgbcfmmcmphmm Camhbasnsshonldbcclcanedas&aqumﬂyasnecdedmmmm _j -

“ .2 . standard. .
- Stmdlmgofcamhbasnsmdml:s(se:SBO.SmmDmSysmegns). S
. Gmmmhbamshhghponnmhadmmbctommcmzmmmﬁmmsmddebmm-

. Keepammhgsofﬁcmbcrnfaﬁhsmdmd. i = "_“‘b g —
* Recond the amount of waste collected. - 2 ke T LT .
@“ﬂﬂmpmmgmpbmmmwmwgmm SCs0, mcgalnmpmgcggmL i

mmonwhdnsBMPtoﬁdﬂmmnulofm:galdmpmg. - - ’

Public udnmnmsbouldbnmplmmdmmmm with thcpubhcedumuoucﬂ'onmSCSD.mcg:IDmnpmg
Conmol, to raise awareness of the problem. Information in the Construction Handbock regarding waste management

(BMP;CA?.O-CAZ‘) may be used 0 develop-a program for contractors,

REEERENCES

BcstM:nagmmezcacsforSmmDmachxi}msa)m&) ant:nznc:Submmmm:s.AkmndaCom:yUrban
Rumnoff Clean Water Program, 1992, .

Protecting Water Quality in Urban A:m:BcstMana,mumcnm for Minnesatz, Minnesota Pollution Cootrol
Agency, 1989.

Stwmwater Management Manual for the Puget Sound Basin (The Technical Manual): Volume IV - Urban Land Use
BMPs, Washingtou Stare Deparmment of Ecology, 1992 . '

Stroct Cleaning Pracrice, Amesican Public Wods Association, 1978, M

. . Municlpal Bandbook. - - - - - - .- - .48 ... . . ... . March 1993 .
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BMP: VEGETATIONCONTROLS =~/ %= “iril Tes i

Graphic: North Central Texss COG, 1563 PR e T : T

" Program Ehmnnt:j
| eaidential>

Commercial Activities”

PUBLIC EDUCATION/PARTICIPATION

. Promote volunteer sesvicss 10 create fitter collection groups (such as Adopt-a-Stream).

« Educate public regarding anti-bmnping practices (fold ino existing household
Wmmgmm}.mdimgactofuuﬁmﬁmmmmucﬁm

LIMITATIONS .
- Dosmtaddx:ssprublmswmdwiﬂ:huhiddcm

' - * lliagal Discharges
i : l} i Co- .o . T
DESCRIPTION - _ . i:: . Ty Targated Constituents
Vegetation control typically invo ma@mmmﬁmpf@mmamdd_e)aﬁp jon| @ Sediment |
vegezatian coatrol by berbicides are addressed in BMP SCIO of this chaper. Mechanical | @ Nowients
vegetation control fnclodes leaving existing vegetation, cuting less frequentdy, O Heavy Metuls
handcating, planting low maintenancs vegetaticn, collecting and propedy disposing of .
clippings and cugings, and educating employess and the public. A Q) Toxic Materisls .
APPROACH ' @ Floatsble Materials
«  Steep slopes, Ing Substances
- - Vegetated draipage channels.
. Creeks, Q 0il & Grease
- Amasadjacentio catch basins. O Bacteriz & Viruses
- Deteation/retzation basins.
e  Areas Exempt @ ISJ“_H;' ﬂ:ﬁ:}:
- Flat or reladvely flac vegetated areas. O Pgmi mb::!
- Arcas pot adjaceat to drainage soucmes. Lt Uninawn Impact
. Areas screened from drainage stuctures by vegetation. NS
Implemantation
REQUIREMENTS Requiramants
«  Cost Considerations Q Capitai Costs
- Po@hminorms:inpaaofupgmﬁngmuinmwingeqxﬁpnmfabagging. O ozt
- Pmbh_mhpﬂfwﬂdmﬂhmwvdhmdgﬁngaﬁpidﬁng Q&M Costs
up clippings. : Q Regulatory
« Regulations . .
. Local micipal anti-dumping ordinances. O staffing
.- Admhismﬁ-\'rfsmg i . Tf’iniﬂg
- Possihlz:needfnrzddxﬁmzlhharmmdmtand pick up clippings from are=as
where mechanical cutting and collection is not practicable. O Administrative
- ¥ contractors and munics ign controls.
Traim Jandscapes conl n;mcpalmployesm.vcgemnon ® Hgt O Law
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Additional Information — ve_geéat;oﬁ Controls

Mechanicsl control of vegetation includes mowing, “bush-hogging™, and hand curting. Large scale mowing is typically
done by tractor-type mowers similar 1o farm machinery. “Bush-hogzing™ usually refers (o tractor mounted mowing

equipment with hydraulically mounted cutting machinery. On smaller aress, lawn tracwors or push mowers may be used.
In areas that are inaccessible by machinery, suchass:c:_pgmdcsandmckytmm.hmdmmn-usmggaspowmwmd
mm:zsandscythsmaybeusad. ) - Ll _ .

Cﬁppmgs and cmnngs arc  the prrmary wastz prodw:dby mowmg and mmmmg. Gippmgs and camngs arc aknost
excinsively leaf and woody materizals, In some cases, liter may be intxmingled with the dippings along public nght-ot‘-
ways. The ob_;ecnveofth:s BMP is to minimize m:pomnonofcﬁppmgsandcumgs ot the swmwzt:rmveyanc:

system, P
Cﬁpphgs!mningscmﬁ:dinmmemmmandmccivhgsmmdcgmdcwatc:qualityinscva:.lmys.
Suspended solids will increase causing mrbidity problems. Since most of the constineats are organic, the biological -
oxygea demand will increase causing a lowering of the available oxygen o animal life. In areas where lit=r and other -
solid waste pollution exists, toxic marerials may be released into recsiving streams with a resulting d=gradarion of water
A related problem exists with the illegal dumping of clippings/cuttings in or near drainage facilities, Often, landscapers
and private mameznancs people will discover that clippings/cuttings <an easily be disposed of by dunping them down a
nearby ravine or on the slope of a areek or droinage chanoel. This practics inwoducss a large quanticy of decaying

organic matter into the storm water collection syst=m that is subscquently caried to recsiving streams during the ne=z

Measures to improve the dispositon of clippings/cuttings are simple and inexpensive. For the most pary, the solution to
this problem involves behavicr modification through education. Awa.r::::s ot‘ the problem is the first step wward the

solution.,

Firstly and for new developments in particular, the easiest and least expensive measure is o leave the existng vegeration
in placs, Native vegetation typically requires much less maintenane= than introduced vegemtion. Secondly, consides
mowing or yimmng vcgctancu. both mitive and introducsd, less frequently, thc:-by geacrating less waste, Thirdly, if
introduced vegetatica is necesary, cousider plagting low maintegancs grassd‘znd shmbs., Anotheradvantage to thess
strategies is considerable watsr savings.

Ones= this vegemadve wastes is generated the main concermn is to avoid tmnsport of clippings/cotings to recsiving waeer
bodies. It is necessary o pick op and properdy disposs of clippings/cuttings on the stopes and bottom of drainage facili-
ties, including stoom water detzationfresmtion facilises. In addidon, the presencs of clippings/cnuings in and around
catch basins should be avoided by cither using bagaing equipment or manually picking the matezial up. Clippings/
cottings on flat surfaces are generally not tansported by storm water ol wnless the event is particakarly intease.
Therefore, it Is pot necsssary to pick up or bag ciippings/cuttings o flat or peardy flar sarfaces. Municipal operators
should be trained to use good judgement it det=oining whether clippings/cutings should be collected or left in placs,

Mowing ghouldbcpafomeda:opdmaﬁimu. Mowing should not be performed if significant rain events are predicted.

Muiching mowers may be recommended for c=rain areas. Mulching mowes should be cacouraged for homeowness in
flat areas. Mulching mowers have the added benefit of reducing the fertifizer demand through rease of arganic material,
Other techmiques may be employed o minimize mowing such as selecive vegetative planting using low mainwmancs
grasses aud shivbs. '

-

scn2

-
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.3 Additional lnformatlon — Vegetaﬂon Contmls
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Program Elemants

- Vehicles, dump trucks, bulldozers, trackhoes, excavators, mowers, weed trim-
mers, sickles, machetes, shovels, rakes, and personal protective equipment (PPE),
(gogeles, dust masks, coveralls, boots, gloves). -

e Training
- Appropriate excavation and maintenance promdmts.
- Proper waste disposal procedures.

- New Deveiapm;enr- )
Re::den!m! ny '_
Cammer:ml Ac.fvd:-.s
h!dumf Actfvme:
"~ ilbegal Discharges "'
DESCRIPTION - : - e e - Targetad Constituents
Propermammccandsﬂmﬂonrzmmalmmqmmd onbothamuuncandmmcnvcbasxs @ Sediment N
to promote effective storm water pollutant removal efficiencies for wet/dry dewention pond O Nutrents
.and. infiltrarion devices. en
INCos Lakas -
@ Heavy Metals
APPROACH
Remove silt after sufficient accamulation. QO Toxic Materisls
+  Periodically clean accumulated sediment and silt out of pre-treatment inlets. - .
-~ Iofltation device silt emoval shauld oocur whea the infilirarion mie drops below 1z | O Floatable Materials
inch per hour. @ Oxygen Demand-
« Removal of accumnlated paper, trash, and debris should occur cvcry six (6) monlhs or ing Substances
as ne=ded o prevent clogging of control devices, .
«  Vegention growth should not be allowed w exced 18 inches in height. O 0oii&Grease
«  Mow the slopes periodically and check for clogging, exosion and tres growth on the @ Bacieria & Viruses
embanicnent.
«  Corrective mainteaance may require more frequent aention (as required). @ LUkely to Have
Significant Impect
REQUIREMENTS "N O Probabie Lawor
. Cost Considerati o Unknawn Impact
- Frequent sediment removal can be labor intensive and costly. However, propetly Implementation
designed ponds allow for easy removal of accumulated scdiments at refatively Requirements
minor cost. @ Capital Costs
- Cost of waste material for transport and disposal.
.  Adminicrative/Staffing & O&MCasts
- Two-person teams may be nesded for routing silt removal and excavation. Q Reguiatery
- Program manager ne=ded to track maintenance activities and provids ficld
assistance. & Stafiing
- Staff team nesded for comective maintenancs activities. O Training
= Regularions
- Permits may be required by Corps or Enginesrs, Fish & Wildlife or State Fish & Q Administrative
Game. ® Hich O Low
»  Equipment
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|| Dezcation basia silt rermovat should occur whea the acemmulated depth exceeds six () inches on avesage inbasins. .

- Additional Information — petentioninfitration Device Maintenance: ‘

mhmmofwm&mmmmmmmmm Proper mainte- -
mdﬁmmﬁmﬁspﬁuﬁcﬂﬂs@mﬁmﬂmﬂ&h&mﬂumﬂuﬁmﬂy vegeaton control.

witﬁoutsuiimcntmh@ﬂwﬂhm;mﬁkmovﬂshoﬂdomwhmmmdmamdﬁowm
mm:mm&mwyhmmmﬁmymgemﬁduaﬁp&ﬁmt
rmoff component. Highmmnhﬁmmn:ofhavymcmlmminmuﬁnd.ﬁnc.mppa)-havebeenidmdﬁedh
these BMP structres adjacent to high traffic areas. Er oxder to avoid sitwarions of hazardous waste disposal, sediment
dredging z0d excavasion shoald be given frequent prority- : - , i
Mmmmymmmwmmmbmmmm@yumaﬁmqﬁpm Manual
useequipm:ut(mchasmhsshovdﬁﬁcﬂs.md:m)mysnfﬁmfmmahmcof&ydcmﬁmpmdsmd
hﬂmﬁmdcﬁc:sysmssmgwmmqmamhhnmofm ('.-’)pe_zsonc:*cwsforbcalmmdsaferymnsand
effective structural BMP maintenance, Apmmmagushoﬂdmmopmﬁomd&:hmcﬁddorbemdﬂy
accessible for providing procedural advics or direction. For comrective maintenancs activities, a contingeat team of field
staff should be ready to mobilize for remedial action. :

A public awarcness campaiga for ednenting the commuaity of the operational and maintenance requirements of these
BMP strucmres for pollutant removal affectiveness would assise in the monitoring of these systems. A commmicy phone
pumbex for the reporting of structures - public and private- in nesd of maintesance would belp to provide comective
maintenance as required. .

REFERENCES .
Fiorida Development Manual: A Guide to Sound Land and Water Management, Stom water and Erosivn and Scdiment

Control BMPs for Developing Areas, Florida Deparment of Environmental Regularion, 1988,

Eorviconmental Criteria Manal, Design Guidelines for Water Qualiy Contrl Cly of Austin, Texas, 1989.
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BMP: STORM CHANNELICREEK MAINTENANCE R | Program Elamants
i
" Industrial Activities -

DESCRIPTION - : . Cotm g eawm o Targeted Constituents
Rndpccpouutantlevdsinsm by regularly removing mcga.lly-dmpedimsmd @ Sediment
MMSmdmimgcmbmdm Modifychmnclchmanisﬁsm . )
eabance pollutant emoval and/or bydraulic capacity. S . QO Nutrients
e Identification of illegal dumping hot spots; regular inspection and clexn vp ofbkspots | O Toxic Materals

anduhasmnndrainzgemmmegﬂdnmpingmddisposﬂmn
. Posting “No Littering™ signs with a phone aumber for reporting a dumping io-progress. @ Fioatsble Materials
. Adopdonzndcnfcrcznmtofmbsmdaipcnald:s for illegal dumping and disposal. @ Oxygen Demand-
© Modfeation of storm chaumel charactesistcs to improve chaonel hydrulics, 19 e Substances

increase pollutant remavals, and © cnhanc:chanﬁdfceakmhedcandhahimmlnc.
. Mahmwdm&logsmewluammmﬁalsmovcdandknpmwmcmm. @ 0il % Grease
REQUIR.E.M:ENIS O Bacleria & Viruses
«  Cost Considezanons @ LUxeiyioHave

- Purchase and installation of signs. o Significet Impect

- Custofvehids(s)mhmﬂﬂlcgaﬂy-disposadimsandmamialmh‘ﬂdﬁns O Probabie Low or

- Reul of heavy equipment o remove larger items (2.2 car bodies) from chanpels. Unknown lmpact

- Purchase of landfill space W dispose of illegall y-dumped items and marerial, implemantation

- Capital and maintegancs CoStS for channel modifications. Requirements

- Adoptou of substatial pesalties for iegal dumping and disposal. O Capital
.  AdminismatiowStaffing '@ O&M Costs ?

- Larger mumicipafities should commit at least oac full-time saff person; smaller :

' municipalities at least oue paretime staff person. Addiconzl staff as-needed. @ Hegulatory

- Equipment and Magerials (sec= discussion above). Q statfing
o Training

. Channel maintenance and usc of beavy equipment. @ Tnining

- Idmﬁﬁaﬁmmdhandﬁngufhmdousmmiawwasm. L
Q Administrative

PUBLIC EDUCA’I'IONIPARTICIPATION ® Han O Low

. mmﬁm“mcnmdfmprmdisposalofmﬁm

«. Nodficadon of pa:alﬁﬁforﬂegaldxmpingldisposal.

LIMITATIONS -

. Cun-upacdvi&smymmasﬁghtdismbmc:fmbalaqmﬁcspodﬁ.

. Amwimsmdmatzdﬂmpimmmyhclhnimd. _

. *Tndcﬂﬁsmeﬁszmmmmﬁmwdqumhzbm

. kaz!pubﬁcsafczymzyb:arkkhcimc-ddd:n or homeless-populated areas.

- Ifs dmndswbasinsmmgnhndaswcdmd&myacdﬁ‘s.induding
mainmnaybcmhjeammguhﬁon.
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Additional Information — Storm Channel/Creek Maintenance L .-.-;__... .

though illegally dumped items have Got beca quantified in terms of their coatribution to storm water nunoff polludon,.,
the poteatial exists for significant reductions in nmoff metals loadings 2s 2 result of comprebensive stom channcl and -

Crack maintenance. Potentially significant sources of toxic pollutants n sworm and cresks may include the . . .
following: —=~=--- -t 5, T e TI0owc v T oL oo R
T Crteds s, T S
= Tires, S U e - -
o  Various metalfic items (shopping carts, fuminmre, appliances, ete), < 7
“e ~ Animal waste,and - L en L T I .
s o 'Wastes from bomeless people encampments. ' ' - )

In addition to the cbvious beaefit of reducing polintants in storm water runatf, an equally important benefit of channel/
Cresk maintenance is the dramatic aesthedic improvement achieved by removiag all illegally-dumped wastes from 2 given
stresch of a stoam channel or cresk. Usa of éuch areas for illegal dumnping creates an eyesoce and reflects poorly on 2
community that might otherwise be making a conscieatious effort o improve the eavironment. Consequeady, stom. -
channel/cresk matatenance efforts should not focus solely on removing thosz items knowa (o pase a threat to wates
quality, Instead, the effort should be directed toward all illegally dumped materials, including common household trash,
Titter, 2nd non-metallic and/cr inert materials of all kinds. In this way, water quality improvement and significant
aesthetic enhancement can botk be achieved,

Utbantization, partculzrly land clearing and coostruction, tends to discupt stream equilibrium, by temporarily inteasifying
sediment yield to streams. In addition (o the cleanirp practces described above, implanentation of the erosion and
sadiment coatrol BMPs presented in the Construction Handbock can also significandy reducs the effects of urbanization

oo sgrams. .

It should be noted that any person, govemment agency, or public utlicy propdsing an activity that will change the panmal
(emphasis added) state of any river, stream, or lake in California, must enter into a sreeam or Lake Alterarion Agresment
with the Department of Fish and Game. The developer-applicant should also contact local governments (city, coumty,
special districts), other state agencies (SWRCB, RWQCB, Department of Forestry, Deparment of Water Resourcss), and
Tedemal Corps of Engineers and USFWS,

Flow Mapaeement
Flow management has been oue of the principsl motivations for designing wrban stream corridors in the past. Such peeds
may or may not be compatible with the storm water quality geals in the stream corridor,

Dowastreamn flood peaks can be suppressed by reducing throughflow velocity. This can be accomplished by reducing
gradient with grade control structres or increasing roughness with boulders, dease vegetarion, or complex banks forms.
Reducing velocity comespondingly increases flood beight, so all such measures bave a natral associadon with floodplain
opcn spacz. Flood elevations latesally adjacent 10 the stream can be lowered by inareasing throughflow velodity.

M,MgvmmmmmmmYmmmthqmdhm
safecy. Whese topography pezmits, another way 16 lower flood elevation is o lower the level of the floodway with drop
strucmres inw a large but subtly excavated bowl where flood flows an: allowed to spread out.

” - ' SC76

=2

Maunicipal Handbaok 4-82 March, 1993




Addit_i_onal Information — Storm Channel/Creek Mainteniance

Mhmmeymmdmmhmm“o{mwﬁmdpaﬁmwﬁdm Any 7.

apstream, downstream, #0d laterally adjacent arcss. Ihcﬁming-andmofﬂow&ummiomuibumismmmbiné' :
hmmplc:waysmalu:rﬂoodhm:ds.Eachmdoqotchmdkuniquqhnmnmdby_iumdisuﬁuﬁmof -
mnghn:sselaﬁsnu.magcmmucﬁviﬁ:s.andsmmmpmss.‘ o ) A

mmm.mmfmmmummlvemummmmmg -
Thezm:ni:yzndewlozyofsuﬂmsmybeahmc:d:hmughmclandsapcduignqptionsofl)couidorxesmaﬁon. A
Zjbmkurznnmt.S)gwmo:phicmmﬁm.anM}gndcmmL . S et : .
W-Mgmwﬁdmmdvﬂcﬁmmmmnnﬂmmﬁng,m&m
dcgmdaﬁommdwabankﬂowsannmmsmﬁndmckmfmmdgmml&mgohgmInCzBfor- .
nhogmwmmﬁamhmtmbandadmmhvcmmmdondopmspamhﬁgaﬂmofmﬁ&
phnﬁngs.mdthcam@cdcmmityufnowingm. . )

e abe w e . T2l 7

Bank treeament - The use of armexing, veg uﬂvcmvcr.andﬂowd:ﬂccﬁcnmaybcmcdm_inﬂumachémd's form,
stability, and biotic habitat. To prevent baok srcsion, armoring can be done with rigid construcdon mateials, such as
conmmasonry.woodphnhandlogs.ﬁpmp.mdgabions. Concretz ﬁnhgshzvebemﬁﬁciﬁedbemnscofm&r
Iack of provision of biotic babitat. Innmmt.riprzpandgabious:nak:rdzﬁvclypaousandﬂm‘blcﬁnings. Boul-
dm.placaiinrhemdmdnc:velcdqandcosivepowcr. ‘ :

Riparian vegettion can stabilize the banks of streams that ane at or pear 3 conditon of equilibrizm. Binding networks
of roots increase bank shear streagth, During flood flows, resilient vegemtion is forced into erosica-mhibiting mats. -
The roughness of vegetasion leads o lower velocity, further reducing erosive effects,

Stucmral flow deflection can procect banks from erosion or altes fish habimt. By conceatraring flow, a deflecror caUSEs

a pool to be scoured in the bed. N

NN
Mmmm-mmmfasmdmﬁouormmmmdﬂmmmﬁmmmmm
of undistorbed streams. Namﬂmmdmmumined.ﬁm;ﬂngmgcndcdnpcsmmchﬁdcofmmanw
point bars and riffle-pool sequencss o davelop, Tre=s are retained to provide scenic quality, biotic productdvity, and
roots for bank stabilization, supplemented by plantings where necessay. _

A restocative approach can be successfid where the sweam is already approaching equilibrium. However, if upstr=am
urbanization mndnus.n:wﬂowmgimswﬂlbcgcnmmmucoulddismptmcnquﬂibﬁm of the treated systemt.

'gmdg_(:gnml-Agademnmisuum:isalcvdshc]fufap:xmnm;msmhasstone.mzsunry,orcom:c,
over which sweam water flows. Agadcmmlstrucmiscaﬂcdasﬂhwdr.ordmpsmm depending on the

mhﬁmo[itshwmdcvaﬁcnmupmmanddommehmds. )
A sill is instafled at the preexisting chamdbcddcvzﬁonmpmvcatwpsmmigmﬁon of nickpoints. It establishes a
firm base level below which mcupsumchmdmnocandc.

SC76

=2
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- Aq;ﬁ_ﬁonal Information — Storm Channel/Creek Mamtenance T

A weir or check dam is installed with favert above the precxisting bed clevation. A weir mises the Iocal base levelof
the stream and canses aggradation wpstreant. The gradient, velocity, and aosive powcntial of the sream chanoel are
reduced, émsmmmmhmmmmmmm;&mmﬁay

and velociry. . Weirs 2nd drop stracture controt erosion Ry dissipasing esecgy and reducing slope velodty. | oo . ./

e TLul.tw M7 T e . . - - - .
- - B P A s 5. )
Aae

benefits in stabilized channels. To be successful, application of grade control structnres
thcsmsymbomupsmmddowmm&umthempbc i '

[N
Ay

ould be guided by analysis of

mcmmﬁnmmorwmmmmm&m.mnmb 1925, The program -
mﬁdagm:fmdsmmicipaﬁﬁamdmmmiqmmhplmmmmmﬁm projects. The projects

D s 3.oosere from sreambank and waterhed uscabliy aid floods while rstocag streans” aestherc, recearional,

mn&é&vﬁamwmwmwmmmmaﬁﬁmﬁqormmﬁé&mdM:m
channel of small boulders at the base of the slopes. ~ = - . - L

m,mbicgoqu-i_szlzgawgmﬁmymmawﬁchmpmmmwofmmﬁp&tm
wildlife while smbilizing the steep banks of the floodway. * - . . B
Ferguso, BX. 1991, Urhan Stream Reglamation, p. 324-328, Journal of Soil and Water Coaservation.

N
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BMP: WET PONDS | L

" (Water Availability

" Hydraulic Head

Environmental Side
. Effects

DESCRIFTION . _
Awe:pondhas.apennancn:wammlmmthcomingsmmm An enhanced wet
pondincludtsapmmnncmsacﬁmcntfnmbay T T

CALIFQRNL&EXPERIENCE
There are regional flood control basins in California that function Ik= wet ponds ot

coastructed wetlands (TC3). , _ R

SELECTION CRITERIA

S Neud 1o achicve high level of particalatz 25d some dissalved contaminant emoval
«  ldeal for large, regicoal mibutary arcas. - -
«  Multiple beaefits of passive recreation (e.g-, bird watching, wildlife kabitar).

LIMITATIONS
Concen for mosquitoes and maintaining 0Xygea in ponds.

Cannot be piaced on ste=p unswble slopes.
Need base flow or supplemental wates if water level is to be maintained.

Infeasible in very dease mban areas.

In California the wet season is coincident with minimal plant growth. -,
Cotﬂdbcmguiamdasawcﬂandsurmdsaapmﬁ.nﬂeﬁ,cmfomh‘codcof
R:gulaﬁans:cgzﬂingmdisposalmhmk. .

. 'Pcndingvciumcanddcpm,ponddsignsmquni:cappmvd&umSmDMsionof
Safery of Dams.

DESIGN AND SIZING CONSIDERATIONS

« Wetpool volume determined by Figures 23 and C.

Water depthof 3 0 9 fest.

Wetland vegetation, occupying 25-50% of water syrfacs arcd,
Design to minimize shot-cixcuiting.

Bypass stormns greater than two year SIOML

CONSIRUCTION!INSPECHON CONSIDERATIONS
e Be carcful when installing wedand yegemgon

MAIN'IENANCEREQUIREBMI‘S
Remove flcatables and sediment build-op.
Cmmc::msionspocshbanks.

" Coutral mosquitoes.
Maquzﬁr:pmnisaumvaicmmgu!mryagmdcs.e.g.mrpsoffngim:

COST CONSIDERATIONS .
e Costs forproviding supplemental water w2y be prohibidve.

Targetad Constituants
o Sediment - -
"G Nutrieats
& Heavy Metnis
© Toxic Materisls
@ Floatsble i_latcn'at.;

& Oxygen Demand-
ing Substsnces

Qil & Grease .

Bacteria & Viruses

Ukaly o Have
Significent Impact

Probable Low or

(=
o
o
O

Unicnown Impect

Iimplamaentation
Requiraments

@ Capitai Costs
@ 0&M Costs

Q AMaintenanca
Q Tmining

@ High O Low

TC2

Municipal Handbook . 5-16




Additional Information — wet ponds :

‘The major feamres of a wet poad are shown in Figure 2A. It is essentially 2 small lake with rooted wetland vegetation

along the perimeter. The permancat pool of water provides 2 quicsceat volume for continued sexfing of pardculate  -;
contaminants and uptake of dissalved contaminants by aquatic plants betwesa storms. The wetland vegetation is present
to improve the removal of dissolved contaminants and to reducs the formatien of algal mats. However, given the ne=d to
mnmz:xhcnnpaaonspacc.nmaybca:st-eff:ammus:vuucalcoummmnmgmnswh:chwouidnota.ﬂnwfor

cmc:gm vcgc:anon. " = .

'n:cav::agcdcpthofthc wc:poohsgcn:mllyS rn9!‘e=t.al:hough grca::rd.cpths ar:posx'blc mmamﬁmalmumg.'rhc :

objective is to avoid thermal swarificarion that could result in edor probicms. Gentle artificial mn:.u::g maybcuwdcdm
maﬂpondsbemsctbcyam:ﬂ'mvelyshclm:dﬁom:hcwmd. e - e
Thcwe:pcndcouldbcaﬂowedmdrydmmgthesmnmq-months.AlIomgmcwetpondmdryhasno:banmed .
elsewbere but se=ms feasible sincs the pond nesd notopm::dmmgtbcs:mmcrmcnrhs. ‘The major problen m:hdus

concspt will likely be aesthetics rather than pc:fomznc:.

Wet ponds are of interest where thc removal of the dissolved consdment fraction is of concsrn, particularly notrieats and
menls.. Dissolved contaminants are removed by a combination of processes: physical adsorption 10 bottom sediments
and suspended fine sediments, namral chemical flocculation, and uptake by aquatic plants. A wet pond with concrete
sides and floor would thersfoee not likzsly provide any advantage over the nog-vezetatve teagnent, control BMPs. The .
relative importancs of each mechanism is not well understood. Very limited data prevents 2 defmitive conclusion as to
the effectiveness of wet ponds in removing dissolved contaminants. Reduction in the dissolved fraction of phosphorus
and some metals have besn gbserved but this does not necessarily meum it is removed in the pond, It may be meorpo-
rated into algae or absorbed onto fine particulats matter which exits the facility in the effluent. If the primary removal
mechanism is biological, wet ponds may not be particularly effective in removing dissolved contaminants in California
becauss most storms ocour durimg winter when plant srowth is minimal, ’

‘1§ Wet poad may be prefezred where the secondary objective of acsthetics or passive recreation is mporumt. The rooted
vezemdon along the pond edges will provide some habicar for wetland animals. ‘Wet ponds are generally not feasible in
densa urhan sceas due to the goavailability of Iand unless a park or open space is available and the pond can be designed.
t0 achiave recreational o acsthetic objectives. Wet ponds may have several side effects that may be considered ynac-
esptable n covmin sittadons, Placed in residential developments, the wet pool may be considered 4 safety bazard for
small childrea although the incidencs of drowning is rare where these facilities are in placs, Fencing the facility for
protection can be acsthetically displeasing and diminishes the value of the pond for passive recreation.

Another concept is the exteaded detention wet pond in which the oudet of the faciliny is restricted 5o as 1o retain a
treatment design stomm oa top of the wet pool for a specified time. It is belicved this added measure improves perfor-
mance, The effect of mstricting the cutflow is to.rednce the overflow rate during the stomm mereasing the capoure of
settieable solids. However, the majority of semiing ocours betwesa rather than during the stoms. The extended dern-
fion zone may therefore provide little incremental benefit. If vextical spacs is available the concept could be employed
because the added cost may be nominal. See TCS Extzadad Detrution Basins on how to determine the extzaded deten-

tion volume,

Desien

Two methods have besn proposed for the siring of wet poods: uneprad‘x:mdouthcmmalofmadammmmm
oculy (USEPA, 1986) and one predicated on the removal of phospborus as well (Florida, 1983; Maryland, 1986). The
first method relates the removal efficiency of suspeaded solids to pood volune, ncmdmuhodmd:sadcmm

TC2
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“Additional Information — wet Ponds

ﬁmcofl4dayshasedonthewcm:Stmoudlnﬂlowsuﬁida!tﬁmcfm‘mcupnk:ofdissohedphosphombyalgaamd
:bcm!ingofﬁnesoﬁdswbemmcpaﬁmh::ph@hmsudsmbcmmm The criterion of 14 days comes ~ -
fmmxasncul..1983whoobmed&mhhhsulasthdayskmadadfcrsigniﬁaﬂalgﬂgmvnhwngmc T
growing season hmmhofmcUMSmhdudthmhndmdﬂaﬁamcmﬁngmismhddmtwim .
significant rainfall. But thisisn tb:sinndnninCalifcrﬂi&whcmmﬁaﬂyaﬂofthcminfzﬂomﬁ&omNovmbs :
through April. mequmdy.mcmovalofphosphums ﬁnesoﬁ:kwmnotlggas_highas:h:ﬁmmindim

L -
; soh . - .
HERE i+ ‘ - .. T e, sgerusaew o s oo -
. . P A A Y. R N e -

Figwe 2B shows the relarionship between performance and the long-term removal efficiency for average condidons in
C_anfomia(USEPA (1986)asadapt=dinF!-NfA(1989)). Vi/Vy is the ratio of the volume of the wet pond to the volume
ofmenmcﬁ'ofmcmnsmmwmt&ommmumwamhed. mdcpm_ofmemmmmrwﬁnusmasof
California is shown i Figure 2C. The recommended performancs goal is 80%. The volume of the pond is therefore
calculated as follows:  °7 - IR .. DT -

.

Uy -= 3SgALAISUT2 = I0BS0SaA - . a

where:  Vp = peud volume (&)

Sg = meanstormdepth {inckes)

Ay = impu'ﬁousaatsh:bcnibum'ymmhed !
For Aj the enginecr may use tota] impervions acres in the watershed; directly connected impervious acres more correctly
ts the area being treated and would ailow a smaller facility. If:hcjnﬂsdicdnnhasthcrunoffco:ﬂidmr.fonhc

watershed but pot the impervious acreage, multiply the total acreage of the watershed times the runoff cocfficiont w-
obain a value for Aj  Although these variations arc pot equivalent, they arc reasonable given the uncertainty of the
methodology and expected pond performancs.

This volume should be compared with the 14 days detentica time criterion aad e more consexvarive vohme (.e., larger
voluae) should be used for sizing. : ‘ '

Some i i believe that dessution volume added ahove the permancat poolcahances pool performance. The
Smaofl-:!a'ida.forexmple.mqni:aonebashinchofdmﬁmsmgebeaddedmlhep::mancn:poolzndbchled '
down over 2 60 bour period. 'mk-mqﬁmmnhomaddsmﬁdmblywmcﬁnofmcbaﬁn.mdmcﬁm
doanotindicatnmatwmqmﬁtrpufomishnpmved. Mmud::mﬁoumgcshouldbcaddcdonlyifmc
pondis:obcmcdfordﬂhagcmmlinaddiﬁmmwmquzﬁ:ymL As with extended detention, consideration
shoxﬂdbcgivmmbypasingmct‘zdlityforﬂowsg:mm'thanthcmye:n-smmsothatbedloadisnotu-agpcdmmc

pond.

A perforated riser ocutlet recommended by the Denver Urban Drainage and Fiood Control Districrs is illostrated in
F:gt_ns‘.’DandZE. Otber outlet concepts axe illusarated in TCS, Extended Detention Basins, Figure 5B.

Additional Considerat _
. Phcewuhndvcgeudonmmdmcpondpainctﬂmdnm:hcwdch

Rooted vegetation around the pond perimeter serves several functions (Figure 2A). It cobances the removal of dissolved
pollutants (se= T3, Constucted Wetlands); it may reduce the formasion of floatng algal mars it reduces the risk of
peogple falling into the decper areas of the pond; and, it provides some babitat for insects, aquatic life, and wetand

* TC2

=2
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Additional Information — wet Ponds

‘s Usealength to width ratio of at Jeast 3:1 to minimize shor-circuiting,

wildlife. The “shelf™ for the vegetmtion shouid be about 10 feet wide with a water depeh of 1 to 2 fect. The wal area of
the "shelf” should be 25-50% of the water nxface arca, Vegetarion near the exit will assist senling of solids. An -~ =
alma:ivcisamckﬁlmr_which'susadinmanywastcwat:roxidaﬁonpondswhaclosofalgacinmccmucmisa -
eqnmoqpmblanﬂmingihc_growthsnsonML 1983), - -+ e tuToTIL T b AT e

P wE s oem o - B - - - N

If mosquites are of partcular coacers, it would be advisable to inhibit the growth of emergent wetland vegetadios around
tbeperimu:rbyusingstecpslopts.say,z'l.mdbyminimiziugtheamo:mtofpondmmuhasadcpthl:ssmm18‘.
Gambusia(mosqtﬁtnﬁsh)makobeplmfzdhlagapmdsbulm:mmdmbcmﬂnuinedmmm B
survival during the dry season. - ) . . L T T ok
If placement of werland vegetation long the perimeter is noc feasible consider the use of devices that retain non-rooted
wetland species (Limnion, undated; Zirschky, etal, 1980). Nog-rooted vegetation is more effective than rooted vegeta-
tion in pemoving dissolved aumicnts and menls (see TC3 Constructed Wetlands). The vegetation grows within the
device which is periodically removed and cleaned thereby removing the conmaminants from the facility. The sysiem
developodbyLimnimisinuschscvualmﬁﬂdalhkcshCaﬁfomiammnmInuuimu.

o Except for very small facilides, include a forebay to facilitate maintenance.
« Use side slopes of at least 3:1 or flaner unless vertical remining walls are used.
e . Except for very small facilitics, provide access to the forchay (slope of 4:1 or less), 10 the outlet, and around the

_ pond perimeter for cleaning.

About 10 mzseaoftﬁcsugfaczmdcuminedinmcabovepmmdmshuuldbc&:vomdmthcfombay. The forebay
can be distinguished from the remainder of the poad by one of several means: a lateral sill with rooted wedand vegeta-
tion, two ponds in sexies, differential pool depth, rock-filled gabicas or retaining wall, or a borizontal rock filter placed
laterally across the pond. If there are small watersheds of five acres or less draining directly into the wet pord, consider
grass biofiters (TC4) or incorporate small fore bays at each mlet.

. Uscenugydissipaﬁona:thcinlc:wavoiduusion,mp:omo:cseuﬁnginmcfombayandmminimm;hm-
circuidng. . ‘

AS .\

Short circuiting must be minimired, “This can be accomplished by using a generally rectangular configuration witha

kngthwwidthmﬁou{zhmﬂ:landbyphdngminbtndmde:uoppositem The inlet and outlet can be placsd

at the 3ame end if baffling is instalied 1o direct the water to the opposite end before remming to the oudet. If topography

oracsthaicsmqnirwmcpondmhaveanhmgdarshapqmcpmdmandwlmshonldbcinmmmmpmm

for the dead spaces.

Inlet design may affect a facility’s hydraulic efficicncy. The gaditional approach of deadhending the inlet pipe directly
into the pond is not satisfactory. Experience with wastcwater reatment indicates that it is best to have multiple mnlets
spaccduqualmthcdepd:ofthcpoud.withapufommdbaﬂcbawdhﬁuntofthemlcsa:adismﬁomonemtwo
ﬁmsmeponddcpmaﬂcinschmidal%l).Humcr.thismnccptisnotpﬁcdml with storm water trezrment systems.
Apossihlcmmpmmi::tbatshouldsigniﬁmndymduc:shm—drmiﬁnghwhich:bcﬂowissplitbyaTorY .
(Kleinschmidt, 1961) with the horizontal rock filter serving as perforated baffle. A lateral bench with wetland vegetation
as shown in Figure 2A should also work. The area berween the inlet and the filter becomes the forebay. Placing large
rocksamhhlawﬂl-disipammcmagyandsp:ﬁdmewmmmcﬁecdvdymsmcmmbay.

, TC2
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'Additional Information — wet ponds -

- Minimize water loss by infiltration through the pond botom.

‘1‘0mintzin:bcwctpoolmmemaximmm:posﬁblccxc:ssivclosscsbjrinmnzﬁmlhmughthcbc&ammuszbc :
avoided. Dcpcndingonthcsoﬂs.thisc:nbcacmmpﬁsheqbyccmpacdon.hm-poming clay into the soil, oran

» ~Fresboadof L foor. ~ - .- 7 s s .
- With carthen walls, placs an antiscep collararound the outlet pipe.

. Theoudc:shouldincotpcmlcanmdmz:xd:vi::ifthcfacﬂiqrislargcmIODyearsmmmustsafe!ypasr.hmugh

+-.0

The settleable salids concenmration of swmmm waer is relatively low, obviating the need for adding deph o the Exciliry for
sediment storage. H-owcvu'.ﬂaﬁgﬁﬁmmﬁonof&cnﬁhuwymkmcmmﬁo&kmykmﬁmm
inacasetbcsizcan@!ordcpthoi:hefombayforsedimmtmgc. . . B -

The sides of an earthen wall should be vegetared to avoid erosion. Drought tolerant groundcaver species should be used
if irigation can not occur during the summes, Se= TC4, Biofilters regarding mcqmmmd:d plant species.
Maintenages

Check at least annually and aftes each exmeme stom event. ‘The facility should be cleaned of accumulazed debris, The
banks of sorface pouds shouldbcch:&sdmdamsofucsionmpakcikmovcnﬁmc:wcdmdspcdsandtak.':
appropriate measures to control mosquitoes. Solids should be removed when 10 to 15% of the storage cagacity has beea
lost.

Limited smdies (Dewbary and Davis, 1990; Meiorin, 1991; Florida, 1991; Livingstooe, pers. comow) of the botom
sediments indicate that toxicicy Jimits specified by final dispesal regulations are not excoaded. Conceatations observed
by Dewbary and Davis (19590) wereless than 1/1000 of wxicicy Limits. If this problem is occurring it suggests that
samczcmn'nlBMPsnccdmbehnpmvedorspmﬂcgald:mpingsmmxﬁngonawidcsprudscﬂc Frequent
cleaning of the fore bay will belp.

Metal uptake by plants and fish has beza examived (Meiorin, 1991) at the experitiental facility in Fremont, California.
Accamulation of zine was found in fish liver and manganese iz plant tssue. No accumulation was found with coppes,
lead, chrominm, or nickzL lﬁmmlumynotbc:cpmmﬁvcimsmncha%% of the watexshed was open spacs,
agricuibure or low density residential,

Rock filters placsd at the outlets of oxidarion poads have a short life due o clogging by algas (Rich, 1923). Howevez, it -
can be expecied that algal growth will be significndy less in wet poods given the lower conc=nmarion of phospharas I
stoom waiter, and therefore clogging should not be 2 problem. If algal blooms ave excassive consider alum Teamment or
mcuscofdcviccsma:m;ah:non-mowdvegcmﬁonasdisc:sscdabovc. ‘

REFERENCES
Dewberry and Davis Inc, 1990, “Investigation of Poumgal Sediment Toxicity from BMP Ponds™, Northem Virginia
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APPENDIX H

BEST MANAGEMENT PRACTICES
FOR AGRICULTURAL RESOURCES

Methodology

Agricultural lands have been studied in the Moro
Cojo Slough Watershed. Consultations occurred
with growers, landowners, government officials
working in the area, and other consultants in-
volved with the project. Direction was also re-
ceived from the Elkhorn Slough Research Advi-
sory Committee.

Management measures for agricultural sources
of nonpoint source pollution, developed as part
of Section 6217 of the Coastal Zone Reauthori-
zation Amendments of 1990 (CZARA) were also
reviewed (EPA, 1993). For more information
on these measures, please refer to Qgggtal Non-

int Pol ntrol Prog : Pro
Developmen 1; and Approval Guidance. U.S.

EPA Office of Wetlands, Oceans and Water-
sheds and NOAA Office of Ocean and Coastal
Resource Management. EPA-840-B-92-002,
January 1993,

Goals and Objectives

The intent of these Best Management Practices
is to limit the impact of current agricultural
crops on the wetlands of the slough system.
Agriculture is the major financial contributor in
this area. These suggestions are felt to be
economically feasible for the farmers while
maintaining wnldhfe in the slough as best possi-
ble.

Artichokw

Leases. All artichokes in the Moro Cojo Slough
area are grown by Sea Mist Farms, but all the
land is actually rented. The landowners and
lessees appear to have good working arrange-
ments, with both parties being informed as to
good management practices and trends in the
industry. All leases are for long periods of time
(i.e., 3-7 years), with renewals being common in

The Habitat Restoration Group

the past 15 years. No changes are recommen-
ded.

Cultivation and Irrigation. The operators of
Sea Mist Farms do an excellent job of protecting
their soil because they plan to use it for produc-
tion for many years in the future. Planting
occurs along soil contours to achieve optimum
drainage during irrigation and heavy rainy sea-
sons without losing plants or topsoil. Ground is
not over-cultivated or cultivated wet to create
unwanted hardpans of soil. Irrigations are done
to soil capacity, and not usually allowing large
runoff amounts. When new fields are planted,
irrigations may be heavier to drive down salt
content and protect newly forming roots. This
area has heavy amounts of salt in irrigation
wells; this is a situation being addressed by the
Monterey County Water Board. Sea Mist Farms
is trying to improve irrigation techniques by
experimenting with drip irrigation systems which
would mean even less of a chance for water
runoff.

Questions have been raised as to proper width of
the drainage ditch surrounding the field directly
behind the City of Castroville. Due to tractor
work, the drainage ditch may have become
narrower from the constant movement of soil.
The width of this ditch is also affected by the
current housing developments found on the other
side which have deposited soil and concrete
immediate adjacent to, and within the slough.
At the beginning of this project the ditch was
roughly 2' at the bottom and 15’ at the top.
Recent development and other residential situa-
tions have resulted in a narrowing of the ditch.
The size for this ditch needs to be evaluated as
to its ability to handle the runoff occurring from
both the agricultural and residential land uses.
A preliminary recommended size would be 3’
across the bottom and 15 across the top. This
would be more than sufficient for the fields to
be drained, even from heavy rains. Sea Mist
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Farms has maintained the weed control and
should continue to do so.

Soil Fertility and Pest Control. All artichoke
fields are surrounded by an 18’ drive road which
acts as an excellent buffer to prevent chemicals
necessary for production from entering the
slough system. This 18’ drive road gives suffi-
cient room for a tractor to turn around, a couple
of feet for misplaced fertilizer, room to compen-
sate for drift from pesticide spraying, and space
for overspray from irrigation. This buffer area
also allows the workers to move around without
having to walk on wetlands areas hurting pro-
tected species of plant life.

None of the pesticides used by artichoke growers
are known to be chemicals that leach down to
groundwater causing contamination. Also the
fertilizers are not used in excessive amounts
(less the 100 lbs./acre of actual Nitrogen) to
cause problems to water tables with Nitrate
poisoning.

Strawberries

Leases. Over 2000 acres of strawberries sur-
round the slough, with many different growers
and landowners. The average farm ranges in
size from 10-50 acres. Leases are renewed on
a yearly basis, usually in November due to
growing patterns. Communication was absent
between landowners and lessees. Growers some-
times are actually just a sublessor, not even
knowing who actually owns the property, This
problem becomes complicated when discussing
who is "in the wrong" when cultivation occurs
into waterways.

Due to leases being renewed on a yearly basis,
and with the turnover of growers being high, the
suggestion is made to hold the landlord responsi-
ble for good soil conservation techniques to
occur. The landlord can insure that the grower
follows good cultivation practices by including
a soil erosion clause in the lease agreements, or
the landlord can do some of the work himself.
It is also necessary for the landlords to explain
to the tenants about the waterways and that culti-
vation can not occur in them. In conjunction

Page H-2

with establishment of conservation easements
along the slough, the 10’ contour needs to be
mapped and maps given to all landlords and
lessees. Field demarcation would be helpful.
Enforcement from the County needs to occur.

Cultivation and Irrigation. Many strawberry
growers, especially those off of Dolan Rd. and
Castroville Blvd., farm into the waterways of
the slough. This was able to occur over the last
7 years of drought, since water was absent in
some arms of the slough. After 1992°s heavy
rainfall, planted strawberry rows were actually
under water when the season was ready to
begin. In December, proper ditching needs to
occur, directing winter rains safely into the
slough without taking large amounts of topsoil.
All winter ditches should be lined in plastic and
follow other guidelines from the Soil Conserva-

tion Service.

The reason tenants have not taken the time to do
these soil conservation measures before is be-
cause they may only use that field for one or
two years and are therefore unwilling to take the
time, or spend the money, if they will not see
any benefit. Because of this reasoning, the
recommendation is to make the landlord respon-
sible and establish conservation easements.

Besides the loss of topsoil from this runoff, con-
tamination may be occurring from fertilizers
being carried with the soil.

As has been done in the artichoke fields, buffer
zones should exist between the slough habitat
and cultivated fields. Eighteen-foot drive roads
are suggested to allow room for over-spray. from
pesticides, fertilizers, and worker’s activities in
the fields. Strawberry fields have lots of work-
ers and it is not meant for these drive roads to
be used for parking lots or lunch areas. Other
areas on the property need to be maintained for
these purposes.

All strawberry fields are on drip irrigation which
keeps irrigation runoff to a minimum.

Soil Fertility and Pest Control. Fertilization is
done mostly through drip tape and, due to

The Habitat Restoration Group
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proper placement, leaching is also very low.
The pesticides used in the strawberries do not
have heavy leaching potential. Strawberry fields
are sprayed on a weekly basis, however, and
care needs to be taken, by the insertion of the
drive roads, to protect the slough from over-
spray of pesticides during application.

Sanitation. Strawberry farming is very labor-
intensive; many people are working in the field
at least 6 months of the year. An average count
is 5 people working per acre. These people will
drive in cars, eat meals, use outdoor bathrooms,
and may bring children to the fields. It should
be the growers’ responsibility to make sure litter
is not spread in the slough, that bathrooms are
kept reasonably clean and serviced, and cars are
not parked in the slough. The suggestion is
made to landlords to insert a clause in the leases
stating that State of California sanitation and
workman’s safety codes be adhered.

Vegetahles

Leases. Approximately 25% of the vegetable
land is farmed by landowners. The remainder is
leased, with good communication between grow-
ers and landowners.

Cultivation and Irrigation. No major problems
were noted in these areas. These growers do an
excellent job of maintaining good soil in the
hopes of future use. Cover cropping every 2-3
years was done in all fields to keep up organic
matter content and help improve nitrogen levels.
No cultivation was noted immediately adjacent
to the slough. All fields off of Highway 1 had
well over 20" between fields and ditches leading
to the slough.

Irrigation is mainly done by sprinklers. Sprin-
klers were well set and no over-usage of water
was noted. Field runoff, known as tail water,
was not excessive,

Soil Fertility and Pest Control. The use of
nitrogen fertilizers is high in any vegetable
operation. All of the growers were very honest
about their use of fertilizers and no amounts
were found to be above the normal amounts
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recommended by University of California re-
search. No pesticides used by these vegetable
growers had a high potential for leaching,

Transplant Nursery. Greenhouses for produc-
tion of vegetable transplants are located off of
Highway 1 at Washington St. Directly behind
these houses is a drainage ditch feeding directly
into the slough system. Irrigation water will run
directly through a small amount of soil into a
PVC pipe and discharged into the ditch. Since
most fertifizers and pesticides are put in this
irrigation water, direct contamination can occur.
The important point to realize is only a small
amount of soil is used which means a greater
chance for chemicals to leach out. The sugges-
tion is made to divert this water first to a reten-
tion pond. This retention pond should be lined
with plastic to prevent leaching. Most agricul-
tural chemicals will break down in direct sun-
light, usually in a couple of weeks depending on
the chemistry. After sufficient time, the irriga-
tion water can then be discharged into the
slough.

Cut Flowers

Cultivation. The cut flower farms are located
on the upper end of the slough system at the
higher elevations. In past years, preparation
ditching wasn't done for the rainy season.
Large amounts of rain caused topsoil and uncon-
trolled water to drain off onto lower strawberry
fields. In December of every year, drainage
ditches: need to be dug so water can be directed
safely away without harming crops.

Cattle

Feedlots and Dairy. Cattle operations surround
the slough habitat. None of these cattle opera-
tions had large amounts of cattle in one area at
one time. Usually, on the average, less than
two animals per acre were noted to be grazing.
The feedlot operation moves cattle throughout
the watershed area during winter months. Cur-
reatly cattle are allowed to graze into the slough
system. Fencing needs to separate ail the pri-
vate land and the wetlands so the sensitive habi-
tat is not ruined. The suggestion of the fencing
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is placement at least 3' back from the grazing
boundary since animals will put their heads
through it when grazing.

Other livestock operations are found on the
slough but under rural density zoning. Many
times these animals (i.e., horses and sheep) are
allowed to roam freely into the slough. These
landowners should be held to the same guide-
lines as agricultural landowners and prohibited
from allowing grazing in waterways.

Public Access

Farming involves large machinery and chemical
use. Walkways that might hinder production
would be discouraged. Also thefts of produce
would occur if people were close to artichoke or
strawberry fields. The public access, as pro-
posed in the plan, is consistent with these con-
cerns.

Monitoring and Research

Encouragement to implement these BMPs needs
to occur from applicable State, County and Fed-
eral agencies. Once conservation easements are
established, it would be the County’s responsi-
bility to make sure the slough is managed prop-
erly.

Research in agriculture is always on-going
through the University of California system,
Marketing Boards, and private researchers.
Many of the growers in this area are involved.
New chemicals are always being tested and
introduced. Some of the Hispanic growers, due
to cultural, language, or money considerations,
may be the last in the agricultural industries to
take advantage of new techniques. The intent of
this report is to provide information and incen-
tives to growers on the value of good agricultur-
al practices. This will provide benefits to them-
selves as well as protecting the wetlands.

When funds become available, the main source
of research should be in soil retention. Soil ero-
sion is a major problem in every crop on the
slough and has the greatest potential to harm any
water habitat.
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Conclusions

Agriculture is the largest revenue-generating
activity in this region. Agriculture can co-exist
with the natural resources of the Moro Cojo
Slough so long as there is understanding on both
sides. The most important aspect will need to
be community involvement so all possible sides
are taken into consideration. Most farmers on
this project were comfortable discussing growing
practices but resistance was found from the
actual landowners, Community meetings are

suggested with county officials, growers, land-

owners, agricultural workers and rural home-
owners, in a comfortable environment. Above
all, landowners must realize this plan is only to
help maintain the slough area for the future.
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Appendix 1

Best Management Practices
Jor Control of
Selected Invasive Non-native Plant Species
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* ESCAPED INVASIVE WEED *
~ BRISTLY OX-TONGUE (Picris echioides)

Aliases: Bugloss, Bugloss-Picris

Escaped from: Mediterranean re-
gion and Southwestern Asia

Identifying Characteristics: Member of

the Sunflower Family (Asteraceae)
Growth Habit: Annual, biennial, or short-lived
perennial. Mature plant is coarsely branched
and 2-3° tall. Stems are angled and covered
with barbed hairs that make the plant painful
_to the touch.
Leaves: Basal and lower leaves are 2-6”
long, and +1* wide, oblong in shape with
shallowly scalloped margins. Upper leaves
are smaller and clasp the stem. All leaves are
rough to the touch due to barbed bristles that
arise from blister-like swellings.

Flowers: Yellow dandelion-like flowers, £ 2 *
across. Flowers are borne in clusters, or
singly, above 4-5 maodified leaves (bracts).

Blooming period: April thru December
Life History: Reproduction is by one-
seeded fruits (achenes). The achenes
bear feathery bristles that facilitate wind
dispersal.

Invasiveness: Bristly ox-tongue is a com-
mon invasive weed of disturbed habitats
such as ditches, fallow fields, and road- - —s

' FOR INFORMATION . * -

sides. It also infests cultivated crop- REWARDPLEADINGT&TH[S?

lanids, ‘orchards, and vineyards. Bristly
ox-tongue can overwhelni groundcovers -
in revgetation sites.

- WEED'S ERADICATION . -

Control Measures: 1) Pull or uproot when soil is moist; or 2) Hoe 2 below ground
level, before flowering; or 3) Repeated mowing.

Disposal: Remove flower parts from site. .

Contact: The Habitat Restoration Grozip, P.0O. Box 4006, Felton, California 95018,
for information on native plants which can be used to revegetate disturbed areas

after eradicating this weed. .

- CALL (408) 335-6800

You may also wish to subscribe to CalEPPC News, the newsletter for the Californie
Exotic Pest Plant Council, 448 Bella Street, Pismo Beach, California 93443,

*  Reward for development of an innovative means of easily eradicating this noxious weed, _Re\:vard is 1 year membership in cither
SERCAL, EPPC, CNPS, TNC, or an equal membership in anather environmental organization.
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* ESCAPED INVASIVE WEED *
POISON HEMLOCK (Conium maculatum)

Aliases:. Poison Parsley, Deadly
Hemlock, Snakeweed |

Escaped from: Eurasia and North

Africa

ldentifying Characteristics: Member of
the Carrot Family (Apiaceae) '
Growth Habit: Tal! biennial with long white

taproot. Stems are erect and branching. =

Stems are hollow and marked with purple
dots. Mature plants are 3-10° tall. ‘

Leaves: Leaves are arranged alternately .
along the stem and are pinnately compound

with finely cut leaflets. The lower leaves

have. short stalks that are flattened at the

base and partially envelop the stem.

Flowers: Numerous, small white flowers
borne in large umbrella-shaped clusters.

Blooming period: April thru August

Life History: Poison hemlock reproduces
by seed and is water dispersed.

Invasiveness: Poison hemlock is a very
invasive weed, especially in disturbed
areas such as pastures, creeks, road-
sides, meadows and waste places.
Poison hemlock makes revegetation site
maintenance difficult due to its rapid

growth and size. Dense stands can . puss T
| REWAR

Warning: All plant parts contain poison--"§

,‘.'shﬁéde' ‘out smallér: native .plants.

ous -alkaloids. Usually avoided by live-
stock. Wear gloves when handling.
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. FOR INFORMATION. . *

~ LEADING TQ THIS -
- WEED’S ERADICATION

Control Measures: 1) Pull or uproot when soil is moist; or 2} Hoe 2" below ground
level, before flowering; or 3) Repeated mowing.

Disposal: Remove from site if mature or nearly mature seed is present. ,

Contact: The Habitat Restoration Group, P.O. Box 4006, Fefton, California 95018, for
infarmation on native plants which can be used to revegetate disturbed areas arter

eradicating this weed.

CALL (408) 33

5-6800

You may also wish to subscribe to CalEPPC News, the newsletter for the California Exotic

Peast Plant Council, 448 Bello Street, Pismo Beach, California 834483.
*  Reward for development of an innovative means of easily eradicating this noxious weed. Reward is 1 year membership in either
SERCAL, EPPC, CNPS, TNC, or an equal membership in another environmental arganization.



UNWANTED

* ESCAPED INVASIVE WEED *
TREE TOBACCO (Nicotiana glauca)

Aliases: Mexican Tobacco

- Escaped from: South America
(Paraguay, Argentina and Bolivia}

Identifying Characteristics: Member of
the nightshade family (Sofanaceae)

Growth Habit: Woody evergreen perennial
shrub or smali, slender, tree-like plant.
Mature plant grows up to 26" with slender,
loosely branching stems.

Leaves: Egg-shapedieaves are bluish-greenin
color, range from 2-8” in length, and have
smooth or wavy margins. Leaves are hairless
and covered with a whitish powder.

Flowers: Yellow flowers are tubular and
appear in dangling clusters on the ends of
long leafless stalks at the ends of the
branches. The individual fiowers are about
1%* long.

Blooming period: Spring and summer

Life History: Tree tobacco reproduces by
tiny seeds that develop inside a smalil
oval pod. Seeds are dispersed by wind
and water.

Invasiveness: Tree tobaccois moderately
invasive, and widespread along streams,
roadsides, cuitivated areas, and in waste
places. Dense stands can out-compete
. native vegetation. . .~

Warning: Tree: tobacco is poisonous to
humans and animals.

* FOR INFORMATION *
LEADINGTO THIS =
\WEED'S ERADICATION

| REWARD

Control Measures: 1} Pull or uproot when young, or use Weed Wrench for larger
plants; or 2) Hoe 2“ below ground level; or 3} Cut at ground level.

Disposal: Remove seed pods from site. .

Contact: The Habitat Restoration Group, P.Q. Box 4006, Felton, California 395018,
for information on native plants which can be used to revegetate disturbed areas
after eradicating this weed.

CALL (408) 335-6800

You may also wish ta subscribe to CalEPPC News, the newsletter for the California
Exotic Pest Plant Council, 448 Bello Street, Pismo Beach, Cafifornia 934439.

*  Reward for development af an innovative means aof easily eradicating this noxious weed. Reward is I year membership in either
SERCAL, EPPC, CNPS, TNC, or an equal membership it another cavironsmental organization.




UNWANTED

* ESCAPED INVASIVE WEED *
COCKLEBUR (Xanthium strumarium)

Aliases: Clotbur, Buttonbur, Ditch-
bur, Sea Burdock, Hedgehog Bur-
weed, Sheep Bur

Escaped from: Europe o
Identifying Characteristics: Member of _ 4 ‘5!,-
the Sunflower Family (Asteraceae) I3,
Growth Habit: Fast growing annual herb with v
widely branching, stout stems. Mature plant A ]
is upright or bushy, from 2-5in height, with —;-é;@\% T ;__‘,’fﬁ
red spots on its stems. . ] %@g ! iﬁj&
’ e ] i hlpc e
Leaves: The first true leaves are opposite on o 3 P A

stems. Leaves are dull green on the upper
surface; paler green on the under surface.
They are long stalked and triangular, with
margins that are lobed and coarsely toothed.

Flowers: Male and female flowers are small
and greenish. Male flowers in clusters at top
of plant; female flowers are burs in leaf axils
along the stem. Burs are football-shaped and
covered with hooked stiff spines.

Blooming period: June thru October
Life History: Reproduces by seeds in the
spiny bur fruits. Spines are easily caught
in fur and feathers of passing animals, ' &4
which in turn disperse the seeds.

Invasiveness: Very invasive; infests pas- -
“tures, irrigation. ditches, -and cultivated. -

_areas, especially where water has stood " REWARD LEADING TQ THIS ~ " 7
“or accumulated in winter or early spring. - - WEED'S ERADICATION. -

Shades out smaller native plants.
Warning: Plants and seeds contain the poison xanthostrumarin.

the stem. Later leaves alternate on the’ LN

FORINFORMATION * -

Control Measures: 1) Puil or uproot when plants are young and soil is moist; or 2} Hoe
2“ below ground level, before seed set; or 3} Repeated mowing.

Disposal: Bag and remave plant parts that have formed burs.

Contact: The Habitat Restoration Group, P.O. Box 40086, Felton, California 35018, for
information on native plants which can be used to revegetate disturbed areas arter
gradicating this weed. ‘

- CALL (408) 335-6800

You may also wish to subscribe to CalEFPC News, ‘the newsletter for the California Exotic Pest

Plant Council, 448 Bello Street, Pismo Beach, California 93443. _
*  Reward for development of an innovative means of easily eradicating this noxious weed. Reward is 1 year membership in either
SERCAL, EPPC, CNPS, TNC, or an equal membership in another environmental organizzoon.




EWEED *

PERIWINKLE (Vinca major)

Aliases: Myrtle, Vinca

Escaped from: Mediterranean re-
gion, Europe

ldentifying Characteristics: Member of
Dogbane Family (Apocynaceae)
Growth Habit: Non-native, perennial herb
with erect flowering stems and trailing non-
flowering stems. Stems have a milky latex.
Plants can form extensive, low-growing
patches.

Leaves: Dark green and oval, 1-2” long.
Leaves arranged alternately along the stem.

Flowers: Periwinkie biue flowers are solitary
in the leaf axils. The corolla is divided into 5
lobes about 4" long.

Blooming period: March thru July

Life History: Periwinkle spreads vegeta-
tively by arching stolons that root at the
tips. Frequently found as a garden esca-
pee in moist or wooded areas. Not
known to reproduce from seed as seeds
rarely mature.

Invasiveness: Periwinkle is very invasive
forming dense patches to the exclusion
of other vegetation. Although suscepti-
.ble. to dry weather and frost, it guickly
~-resprouts, -especially in moist, -shady
. .areas. Its rapid spread can out-compete
native flora, disrupting natural plant
communities such as riparian areas.

- FOR INFORMATION. * . |
D EnonGgTaTHIS
' WEED'S ERADICATION -

Disposal: l.eave in piace.

Contral Measures: 1) Mow, then spray cut surfaces immediately with 5% glyphosate.
Do not disc or till. Reseed large areas with appropriate native plants. or 2} Spray entire
plant with 5% glyphosate using extra surfactant.

Contact: The Habitat Restoration Group, P.O. Box 4006, Felton, California 95018, for
information on native plants which can be used to revegetate disturbed areas after

eradicating this weed.

CALL (408) 335-6800

You may also wish to subscribe to CalEPPC News, the newsletter for the California Exatic Pest
Plant Council, 448 Bello Street, Pismo Beach, California 934439.

*  Reward for development of an innovative means of casily eradicating this noxious weed. R:\.vard is 1 year membership in cither
SERCAL, EPPC, CNPS, TNC, or an equal membership in another environmental organization.



+ ESCAPED INVASIVE WEED *
BULL THISTLE (Cirsium vulgare)

Aliases: Spear Thistle, Common
Thistle, Plume Thistle '

Escaped from: Europe and Asia

identifying Characteristics: Member of
the Sunflower Family (Asteraceae)

Growth Habit; Bieninial herb 3-4° tall, with
stout branching stems. During the first year,
the plant can have a rosette-like appearance.

Leaves: Leaves arranged alternately along
stem, and are lance-shaped. Leaves are
coarsely toothed or deeply lobed almost to
mid-rib. Teeth or lobes bear long needle-
pointed tips. Lower leaves are from 6”-1'
long, and 2%-4" wide. Upper leaves are not
stalked, but attach at tha base of the blade.

Flowers: Flower heads are 1%-2" high, in
clusters of 4 or 5 at tips of flowering stalks.
Flowers are deep purpie to rose in color.

Blooming period: June thru October

Life History: Reproduction is by one-
seeded fruits (achenes). The achenes
bear feathery bristles that facilitate wind
dispersal.

Invasiveness: Bull thistle is an aggressive
weed that has become common in dis-
turbed habitats and waste places. Bull
thistle makes revegetation site main-
tenance difficult, due to its size, spines, . e
and rapid spread. Troublesome weed in »
pastures; not good fadder far livestock. '

Control Measures: 1} Uproot or pull while plant is a rosette. or 2} Hoe 27 below ground
level before the plant flowers. or 3) Repeated mowing.

Disposal: Remove flowering plants from site. Immature flowers ripen and set seed after
plant is cut. '

€ontact: The Habitat Restoration Group, FP.0. Box 4006, -Felton, California 95018, -for .-
information on native plants which can be used to revegetate _disturbed areas after
eradicating this weed. Ce e

- CALL (408) 335-630

You may also wish to subscribe to CalEPPC News, the newsletter for the California Exotic Pe’

Plant Council, 448 Bello Street, Pismo Beach, Califarnia 93448.
*  Reward for development of an innavative means of casily eradicating this noxious weed, _Rmrd i 1 year membership in either
SERCAL, EPPC, CNPS, TNC, or an cqual membership in another environmental organization.




Escaped from: Mediterranean re- 5, ,
gion and Europe S .

"‘\\ﬂ.ﬂf
ldentifying Characteristics: Member of R i

UNWANTED

* ESCAPED INVASIVE WEED *
GIANT REED (4rundo donax)

Aliases: False Bamboo, Arundo' R - -

the Grass Family {Poacéeae)

Growth Habit: Non-native perennial grass,
forming running clumps up to 20-25’ tall.
Looks like bamboo. Fast grower.

Leaves: Numerous long blades arranged
alternately along the stem.

Flowers: Small in dense upright plume-like
cluster (panicle) that is 3-5' long.

Blooming period: March thru September

Life History: Not known to reproduce
from seed in California. Spreads
vegetatively by rhizomes that can be
dispersed by water.

Invasiveness: Very invasive in both dis-
turbed and naturai areas especially along
stream courses. Capable of taking over
large.. areas. This exotic weed has the .
ability “to". cutcompete and completely .
suppress native riparian vegetation.
Known to restrict water flow and cause
sedimentation of creeks.

FOR INFORMATION *

REWARD 'LEADING TO THIS

WEED'S ERADICATION -

Control Measures: 1) Cut near ground level; apply 50% solution of glyphosate when
plants are actively growing {summer). or 2) Small plants may be dug out of ground.

Disposal: Cut stems may be left on site or remaved. Uprooted rhizomes must be
removed or exposed to the sun.

Contact: ‘The Habitat Restoration Group, F.O. Box.4006, Fefton, California ~95018;-for -
information on native plants which can be used to revegetate dfsturbed areas_arter
eradicating this weed. '

'CALL (408) 335-6800

Yod may also wish to subscribe to CalEPPC News, the newsletter for the California Exotic Pest

Plant Council, 448 Belfo Street, Pismo Beach, California 93443. o
*  Reward for development of an innovative means of easily eradicating this noxious weed. Reward is 1 year membership in cither
SERCAL, EPPC, CNPS, TNC, or an equal membership in another environmental organization. .




UNWANIED

* ESCAPED INVASIVE WEED *
PAMPAS GRASS (Cortaderia jubata)

Aliases: Jubata Grass, Andean
Grass

Escaped from: Andes Mountains
of northern Argentina, Ecuador,
Peru, and Bolivia

Identifying Characteristics: Member of
the Grass Family {Poaceae)

Growth Habit: Non-native, perennial grass,

forming large tussocks up to 8° tall. Fast
grower,

Leaves: Numerous long, dark green blades
arise at the base of the plant and have a
drooping habit. Leaves are 1-2 cm wide with
razor-like margins. This contrasts with
another commonly planted pampas grass, C.
selfoana, which has narrower, blue-green
leaves.

Flowers: Small flowers are borne in pinkish or
purplish plume-like clusters {panicles) and
later turn creamy white. Flower stems rise up
to 3 times higher than the clump of foliage.
All of the plants are female and seeds are
formed asexually, Flower color contrasts that
of C. selloana, which is white and glistening
at maturity.

Biooming period: March thru September

Life History: Reproduction is mainly by
seed and optimal germination occurs
with high soil moisture and temperatures
around 10°C. Seedlings can germinate
and become established in a variety of
soil types. There are populations of
pampas grass that consist entirely of female plants that can form seed without pollination
(apomixis}; therefore milliens of seeds can-be produced per plant. The seeds are primarily
~dispersed by.the wind, S

Invasiveness: Pampas grass is avery'invasive non:native plant, capable of taking over both
disturbed and natural areas, especially in thé coastal fog belt where freezing temperatures
do not occur. Huge seed loads contribute to the plant's invasiveness. Pampas grass is highly
competitive with native plants and is a substantial threat to native habitats, especially
coastal sand dunes and inland sand hills that contain a number of rare and threatened plant
species.

- FOR INFORMATION * -
"LEADING TO THIS
‘WEED'S ERADICATION

Control Measures: 1} Well-established plants should be removed first because they
have the highest reproductive potential due to their prolific seed heads. if adequate
manpower is available and the plants are not too large, pampas grass can be manually
| removed with a pick and shavel. It is important that all of the crown be removed so
that crown sprouting is prevented. or 2) Established plants can be controlled chemical- |
ly. The herbicide glyphosate has proved-successful for large plants and seedlings.

Disposal: Regardless of the size of the plant removed, the plant remains should be
cleared from the area, since pampas grass can send roots back into the ground and
continue to grow.

“Contact: The Habitat Restoration Group, P.0. Box 4006, Felton, Cafifornia 95018,
for information on native plants which can be used to revegetate disturbed areas
after eradicating this weed.
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UNWANTED

* ESCAPED INVASIVE WEED *
FRENCH BROOM (Genista monspessulanal

Aliases: Formerly known as Cytisus
monspessulanus); often mistaken
for its cousin, Scotch Broom

Escaped from: Canary Islands,
Mediterranean, and the Azores

Identifying Characteristics: Member of
the Pea Family {Fabaceae)

Growth Habit: Perennial shrub, 3-9° tall with
villous branchlets. Some reach 15°.

Leaves: Three-parted (trifoliate) with petioles
about %" long. Leaflets are cbovate, entire,

and + %" long: the undersides are covered
with soft hairs.

Flowers: Light yellow flowers on short lateral
branches, each flower stalk bearing 3-9 flow-
ers. This contrasts with Scotch broom (6.
scoparius), with single flowers borne in the
axil (upper angle formed by a leaf or branch
with the stem).

Blooming period: March thru May

Life History: Both French and Scotch
broom reproduce primarily by seed, al-
though wvegetative reproduction and
stump sprouting occur. Seeds are long-
lived, and may remain viable for 80
years. The hard seed coats are distribu-
ted by birds and other animals, passing
vehicles, and survive transport in river
gravels. Seeds are borne in pods that
often open explosively.

Invasiveness: Brooms are very aggressive, spread rapidly, and are becoming a comman
problem in pastures, forests, and disturbed areas such as roadsides and recently cleared
land. The Calif. Dept. of Food and Agriculture has declared French and Scotch broom as
Class C pest species. French broom is the most widespread and damaging of the weedy
brooms; in some places it forms impenetrable thickets that displace native vegetation and
lower the habitat value for wildlife. They render rangeland worthless, and increase the cost
of maintenance of roads, ditches, and canals.

'REWARD [t " -

'S ERADICATION

Control Measures: 1) Manual control methods; Remove plants before they set seed.
Seedlings should be destroyed whenever they are found. A hand-tool, the Weed
Wrench, was developed for controlling this species. Avoid disturbing soil, since bare
soil fosters broom germination. Removal should be done during the rainy season, when
soil is moist prior to seed set. or 2) Broadcast herbicide appiication is effective in dense
thickets. Herbicides commonly used for broom are 2,4-D and 2,4,5-T; alone or with
additives. Broom has been determined susceptible to picloram. Herbicides may be
applied with spot chemical methods; stem injection; and cut stump treatment. or 3)
Control with prescribed burning and/or prescribed grazing {goats and sheep) methods.

Disposal: Uprooted plants not supporting flowers or seed pods can be scattered thinly
as a mulch. However, care should be taken to prevent vegetative reproduction from
stems. All foliage with flowers and seeds should be removed from the site.

Contact: The Habitat Restoration Group, P.0. Box 4006, Felton, California 95018,
for information on native plants which can be used to revegetate disturbed areas
after eradicating this weed.
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Appendix J

Guidelines for Development
Activities Adjacent to Oak Trees

The Habitat Restoration Group
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TREE NOTES

" CALIFORNIA DEPARTMENT OF FORESTRY AND FIRE PROTECTION

George Deukmejian’ . Gordon K. Van Vieck

Governor Richard A. Wilson Secretary for Resources

State of California Director The Resources Agency
"* NUMBER: 7 JUNE 1990 L

Keeping Native California Oaks Healthy

Bruce W. Hagen

- Forest Pest Specialist, Forest Pest Management Program, P. O. Box 820, Santa Rosa, CA 95402-0820

Oak trees in the residential landscape are often seriously
damaged or killed during the construction and/or
landscaping phase of development. Decline and carly
death may also stem from inappropriate landscaping and
irrigation practices. Damage often takes years to become
evident, and by the time the tres shows signs of decline it
is usually too late 1o help.

Oaks and Summer Water

Once established, native oaks require little or no
supplemental irrigation. In fact, they do best in
non-irrigated soils. This is because oak roots,
particularly those originating at the base of the trunk
(root crown), are susceptible to root-discase fungi when
exposed to prolonged moisture during the summer
(Figure 1). These fungi are normally inactive in dry soil,
but proliferate under the warm, moist conditions created
when frequent summer water is applied. (Other species of
trees are less susceptible to these fungi because they
have evolved where summer soil moisture is high.) Oaks
weakened by the loss of roots or root fenction are
particularly susceptible to root pathogens and other
pests. Frequent summer irrigation, particularly near the
root crown, is likely to cause root decay which, over
time, may destroy the roots, killing the tree or causing a
hazardous situation. Therefore, irrigation for lawns,
ground covers or other ornamental vegetation should be
avoided or, at the very least, kept well away from the
trunk. The common notion that younger oaks can adapt to
frequent irrigation is incorrect. Young or newly planted
ozks in irrigated situations often show signs of decline
after 15 to 20 years,

Oak Roots

The roots of mature caks grow predominantly within the
upper three feet of soil. Most of the roots responsible for
the uptake of water and minerals are concentrated within
18 inches of the surface. Few roots grow decper than
‘three feet. Although the roots typicaily radiate well
beyond the periphery of foliage (drip line), much of the
active root system is within the drip line (Figure I1).
Roots are sensitive to environmental change (soil
compaction, grade change, increased moisture, paving).
Oak roots like those of most trees, are associated with
beneficial fungi that resist pathogens in the soil and aid

in the absorption of water and minerals. These fungi are
easily killed by changes in soil conditions.

Common Problems That Occur
During Construction and
Landscaping

Life-supporting roots are frequently severed during
construction or damaged by other construction practices
that change the existing s0il environment. The frequent
irrigation of lawns and ornamental vegetation commonly
planted under oaks after construction, leads to decay and
progressive root loss. The net effect is reduced water and
mineral uptake. This typically causes die-back and
decline over one to many years. Few people associate
this decline with construction or landscaping because the
symptoms often develop gradually. Most of these trees
will die or fall prematurely unless prompt remedial
action is taken,

Activities That Damage Roots and
Disturb the Soil Environment

Grade change. This involves cither the addition or
removal of soil within the drip line. Excavation can sever
roots, while the addition of fill soil may suffocate them.
Fill soils can also impede water infiltration and soil
drainage, leading to drought conditions or waterlogging.

Trenching. Trenches dug for udlity or irrigation lines
within or across the drip line cut essential roots. This
impairs the tree's ability to obtain water and essential
elements, which may cause death, die-back, or gradual
decline. It can also impede drainage and root, '
development. '

Pavement, Impermeable soil coverings such as asphalt or
concrete restrict the amount of air, water, and minerals
available 1o the roots. This impairs root growth and
function, and can ultimately lead to their death.

Soil compaction. Frequent traffic, both human and
livestock, and the operation and parking of heavy
vehicles within the drip line, squeeze soil particles
together, thus climinating much of the natural air space.
This reduces the infiltration and storage of water and air,
inhibiting root growth and the uptake of water and
minerals,
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Drainage changes. Grade changes that cause water to

collect around a tree, especially near the trunk, are
harmful. Likewise, a grade change that diverts a source
of water that the tree depends on may cause drought
stress. . - .. .

Soil contamination. Avoid storing and discarding
harmful chemicals or materials such as, herbicides,
petrolenm products, building materials, or waste water
‘near oaks. L .- o
Herbicides. It is best to avoid using systemic or soil

MINDIUM

T Root Loss. The degree to which oaks tolerate root loss

depends on species, age, health, climate, soil depth, soil
structure, and soil moisture, In general, the damage
caused by a 15 to 30 percent loss of roots is negligible to -~

moderate, respectively. A root loss in excess of 50% is

considered to be harmful. A single three foot deep trenc
at the drip line along one side of a tree wiil remove
approximately 15 percent of the roots. A similar trench
made midway between the drip-tine and the trunk will
sever approximately 30 percent of the roots. Treaches
made within 10* of Iarge oaks arc usually very damaging.

PROTECTION ZONE

Roots
or Kare Beyond The
Dripline

SOIL PATHOGEN
DANGER ZONE

i Ha Yater, No Plants

FIGURE 1.

active herbicides under landscape trees. If herbicides are
to be used within the root zone follow label
recommendations.

Preventing Problems

Avaid injuring the roots or altering the soil where they
grow, particularly within the drip finc. Keep this area
undisturbed and free of water-demanding ornamental
vegetation such as lawns, ground covers, and shrubs like
rhododendrons, azaleas, and camellizs. Do not remove
the leaf mulch unless there is a fire hazard. This orgaaic
material conserves water, provides nutrients as it decays,
improves soil structure, decreases soil pH, and reduces
soil temperature extremes. If turf is present beneath oaks,
discontinue watering within the drip zone. If this is
impractical, plug, alter or redirect sprinklers to prevent
water from hitting the trunk or wetting the soil within 10
feet of the tree's trunk. Although not necessary, you may
wish to remove the dying turf. In cither case, cover the
exposed soil surface or turf with 2 to 4 inches of organic
mulch,

Appropriate Landscaping. If ornamental vegetation
must be planted under old, established oaks, minimize its
use. Keep the area within the drip zone retatively open.
Use plants as accents rather than as ground covers.
Extensive landscaping will disturb much of the root
system and compete for available water and minerals,
Select plants that tolerate shade and drought, and plant
no closer than 10 feet to the trunk (Figure 1). Avoid ail
planting under declining oaks. Trees that have sustained
construction damage will require several years 1o recover
before landscaping. '

Watering. As 2 general rule, native oaks should not be
irrigated. One exception, however, is during drought
years. If the winter is unusuaily dry, supplemental
watering in the spring can complement natural rainfall.
Water the soil from halfway between the trunk and the
drip line to 10-15 feet beyond, allowing water t0
penetrate the soil to 2 depth of 18 to 24 inches. It may be
necessary to water for 4 to 6 hours to get water to this
depth, Keep water at least 10° away from the trunk. Th
length of time will vary based on the rate of water flow,
method of irrigation (soaker hose, sprinkler, ctc.), area
covered, rate of water penctration, and topography. You
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may have to experiment a little to get good water
peactration. To check the depth of penetration, dig a
small hole in the irrigated area several hours after
watering. If the soil is moist at the desired level, the
watering time is adequate. Insufficient warering is
marked by dry soil, while excessive watering is indicated
by standing water. Additional watering can be applied
1-2 times during especially dry summers. Another
exception for the occasional watering of oaks is where
extensive use of pavement causes natural precipitation to
run off rather than penetrate the soil around the trees,
causing drought stress. One further reason to irrigate
native ozks, is to reduce water stress following moderate
to severe roat loss. : |

Plant drought tolerant lan'dscape plants in the fall and
winter 1o ensure their survival. If rain js lacking, water
these plants twice a week for several weeks. Use a drip
system or slow running hose to wet the root ball and 4-6
inches of surrounding soil.’ Thereafter, water twice a
month until the rain starts. The following season, water
2-3 times during the summer. Wetting the soil to a depth
and radius of 12 incles around the plant. B y the third
scason, most of the plants should be well established,
requiring no further watering. If turf is to be maintained
under an oak, apply the least amount of water which will
keep it reasonably green.

Mulching, Keep the soil surface beneath oaks mulched
with 2-4 inches of natural leaf litter, wood chips, or
gravel, Be careful not to place the mulch directly against
the trunk. Organic muich will improve soil structure and
provide minerals upon decay. Avoid the use of
impervious plastic tarping which reduces the availability
of air and water to the roots.

Fertilizing. Healthy, mature oaks growing under natural
conditions do not normally require added fertilizer.
However, oaks in landscaped areas where the leaf litter is
regularly removed, will benefit from nitrogen
fertilization. Young oaks can be fentilized to encourage
rapid growth, The ideal time to fertilize is in the spring.
Fertilizer is best applied by broadcasting over the tree’s
root zone. If rain is lacking, lightly water the minerals
into the soil, avoiding the area within 10 of the trunk.
Use fertilizers high in nitrogen (N) such as calcium
nitrate, ammonia sulfate, ammonia nitrate or urea.
Complete fertilizers containing nitrogen (N),
phosphorous (P) and potassium (K) are more expensive
and generally unwarranted.

Pruning, NEVER TOP QOAKS. DO NOT LEAVE
STUBS. DO NOT MAKE FLUSH CUTS. PROTECT
THE BRANCH COLLAR. Try to retain natural shape.
Avoid excessive pruning, remove no more than 10-20%
of the foliage in any one year. Except for the removal of
weak, hazardous, diseased, damaged or dead branches,
mature oaks normally require little pruning. Some trees
~an benefit from fight thinning to open the foliage

mopy to more sunlight or to lighten heavy branches.

Avoid pruning in the spring and early fall. Pruning large .

trees is dangerous and difficult; it is best left to
professionals. Consuit an arborist, preferably someone

certified by the Western Chapter of the Intemational
Society of Arboriculture.

Correcting Soil Problems

Fills - The flared bases (root crowns) and trunks of trees
buried during construction should be exposed by careful

.excavation down to the original soil grade and out to

several feet. Moist soil in contact with the bark of the
trunk usually leads to decay. Slope the soil away from
the tree so that water does not coliect near the trunk and
try to provide some drainage. A retzining wall may be
needed to keep soil away from the root crown and trunk,
You can tell that the soil level around your oak has been
raised if the trunk does not flare out as it enters the soil.

Compaction - Soil compaction displaces much of the
natural air space in the soil, reducing the amount of air
(oxygen) available to the roots. Oxygen is critical for the
uptake of the water and minerals necessary for tree
growth and survival. Oaks growing in compacted soil
may benefit from increasing the availability of oxygen 1o

- the roots. The best way to do this is to eliminate or

curtail activities around the tree which cause compaction,
followed by the addition of several inches of organic
mulch to the drip zone. This will gradually improve soil
structure and aeration, while helping to prevent further
compaction. Avoid placing mulch directly against the
trunk.

Several methods may be used to temporarily improve soil
aeration. One method involves drilling holes 1-3 inches
wide, 12 inches deep, and 1-3 feet apart around the tree
out to the drip line. Holes may be filled with coarse sand
or pea gravel or left open. It may be necessary to repeat
every two to three years. Another method involves the
injection of air under pressure into holes to fracture and
lift the hardened soil, allowing air penetration. Holes can
also be made by injecting water under high pressure viaa
hollow tube into the soil. The water jet Joosens and
expels soil particles as it is inserted into the ground.
Pavement - Where practical, remove asphalt and
concrete pavement within the drip line and replace with
permeable materials like organic mulch, gravel, brick, or
stone set in sand. ! '

Inspecting Your Tree for Health and
Hazard Potential

Signs of Advanced Decline or Decay

Thin, sparse foliage

Poor growth ‘

Yellow, undersized leaves

Dead branches and limbs in the upper canopy

Wilted, brown leaves during spring and surmmer

Many short shoots growing on trunk and branches

Mushroams at tree base or on the roots in the fall or early
_winter :
» Conks - shell-like mushrooms on trunk
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White, fan shaped mats of fungus under the bark at the

soil line.
»  Soft, punky wood . .
» Wet, oozing areas on the bark .. .

Proper health and hazard inspection is difficult to do. It
requires training, experience, and sometimes elaborate
procedures to be reliable. A thorough tree inspcction may
involve exposing the large, supporting roots ongmatmg '
at the base of the trunk (root crown). This requires the
careful removal of soil from a distance of 2 - 3 feet
around the root crown to a depth of 12-18 inches or to

the original grade if fill soil has been placed around the
tree. Soil excavation and root-crown inspection are best
done by a consulting arborist.

Oaks with extensively decayed roots should be removed
for safety; those in the early stages of decay can be
treated. Carefully expose infected roots and remove
diseased portions. Cut the bark back until healthy wood
is found. Dispose of all diseased roots and bark., Allow
the exposed roots to dry for several months, You may
wish to construct a retaining wall around the perimeter of
the excavation to keep the soil away from the exposed
roots. Try to provide drainage to keep rainwater from
collecting in the well. The soil can be replaced before
winter. Otherwise, the roots can be left exposed.
Although this is not a cure, it will slow the progress of
the disease-producing organisms, prolonging the life of
the tree. For this treatment to be helpful, all further
watering near the trunk must be stopped.

Successful Development Around
Oaks

Successful development around oaks depends on careful
planning and construction. For this to happen, cveryone
involved in the development process must recognize that
tres health suffers when roots are destroyed or soil
conditions are altered.

When oaks die, property values drop and removal costs
are incurred. Prudent development can ensure a more
attractive and more valuable setting.

Further Reading

Bornstein, Carol. Lanadscaping Under Established
Native Oaks - Do and Don'ts, Santa Barbara Botanic
Gardens. Information Bulletin #5. (808) 682-4726.

Caprile; Janet L. Guidelines for Landscaping Around
Old Oaks. University of California Cooperative
Extension, Contra Costa County. (415) 646-5250.

Caprile, Janet L. Guidelines for Development Around

Old. Oaks. University of California Cooperative

Extensien, Contra Costa County. (415) 646-5250.

Coate, Barrie D. 1983, Planting Under Old Oalc.r
Fremonua 11 (3):26 - 28, October.

Gross, Robert, and Robert H. Schmidt.. 1989, Irrigating -
Native California Oaks.’ University of California
Cooperative Extension, Oak’ Information Project
Publication Number 1. U, C, Hopland Fiel$ Station,
Hopland, California. (707) 744-1431. . o

Johnson, Sharon G. 1989. Living Amang the Oaks - A
Management Guide for Landowners. University of
California Cooperative Extension. (415) 642-2360.
Available from University -of . California Integrated .
Hardwood Range Management - Progrim, 145
Mulford Hall, U. C. Berkely, CA 94720,

Hagen, Bruce W. 1989. Tree' Roots - Major
Considerations for the Developer. California
Department of Forestry and 'Fire Protection, Tree
Notes, Number: 2, {707) 576-2360.

Hardesty, Nancy, 1983. Oak Woodland Preservation
and Land Planning, 855 QOak Grove Avenue, Spite
205, Menlo Park, California, 940235, (415) 326-4268.

Harris, Richard W. 1983, Arboriculture - Care of Trees,
Shrubs, and Vines in the Landscaping. Englewood
Cliffs, New Jersey. _

Perry, Bob. 1981, Trees and Shrubs for Dry California
Landscapes, Landscape Design Publication, Pomona,
California.

Sanborn, Sherburn, 1989. Protecting Trees From
Construction Impacts. California Department of
Forestry and Fire Protection, Tree Notes, Number: 1,
(707) 576-2360. _

......... 1983, Success List of Watering Conserving
Plants. Saratoga Horticultural Foundation, 15185
Murphy Avenue; San Mamn. California, 95406.
(408) 779-2022.

......... 1986. Water Conserving Plants and Landscapes
for the Bay Area. East Bay Municipal Utility
District, P. O. Box 937, Alamo, California, 94507,
(415) 820-2436.

......... Care of Native Oaks. 1989, California Oak
Foundation. 909 12th Street, Suite 125, Sacramento,
California, 95814,

Other Resources:

Western Chapter Intermational Society America,
Certification Committee, P, O. Box 424, St. Helena,
CA 94574, (707) 963-7578, for lists of Certified
Arborists.

University of California C‘ooperativc Extension,
Natural Resources Program, 163 Mulford Hall,

Berkeley, California, 94720. (415) 642-2360.
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