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Honorable William K. Reilly
Administrator

U.S. Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460

Attention: Ms. Marian Mlay
- Oceans and Coastal Protection Division (WH-556F)

Dear Mr. Reilly:

We have received the Zugust 2, 1992 letter from Robert H.
Wayland, III, seeking additional ano*ﬂat*on on Governor Wilson’s
nomination of Morro Bay for inclusion in the National Estuary
Program (NEP). To respond to the gquestions posed in Mr.
Wayland’s letter, we have prepared an addendun to the original
application, which we have enclosed with this letter.

To facillitate your review of the addendum, we have included
each of Mr. Wayland’s guestions, along with our responses. We
have also included supplementary maps, bibliographies, etc., to
fully answer the various gueries.

We appreciate the opportun ity to provide you with the
additlonal information vou need to cons der the Morro Bay
application. We believe that this additional information should
fully respond to the guestions posed, and prov1des strong
Justification for the inclusion of Morro Bay in the NEP The
State of California still strongly supports the proposal, which
we trust will be successful.

If you need any additional information on this nomination,
please feel free to contact Craig J. Wilson, Chief of the Bays
and Estuaries Unit, State Water Resources Control Board, at (916)
657-1108, or Steve Eabry, Coordinator, Morro Bay Task Force, at
(805) 549-5723.

Slncep/ly/’

-

[ 22

James M. Strock W. Don Maughan

Secretary for Environmental ' Chairman, State Water
Protection Resources Control Board

Enclosure

S55 Cupuob Mall. Suie 233 o Secramento, California 93814 e bYio,443-3836 e Fux 191a 2156400

ﬁ Printea on recycied paper

L4






THE NOMINATION OF MORRO BAY
ADDENDUM

TABLE OF CONTENTS

PAGE
INTRODU T I ON .t ettt ittt ter e e eee e taensanennsenenssnsoononnennnensaenes 1
RESPONSES TO EPA QUESTIONS . vttt ciiinisitnenenien e rnenennonsansnns 1
National Significance...........................; .................... 1
Geographic Scope of the Estuary......oeeviiiiiiin i, 3
Environmental Problems and Cause-
and-Effect Relationships. o i i i e 5
Institutional ArrangementS. . oot iniininenenerenenenensonen 8
Management Conference Structure.......iiiuiiiiiii ittt 14
Political Will and Financial Commitment.......... ..., 16
CONCLUSTON. t ettt et ittt st et eea et te e emte s aaa st ea e rananennnenens 17
TAB
Appendix 1
Maps of the Watershed.... oottt ittt ian e 1
Appendix 2
BibDTi0g APy . e iit i ittt i i i i i i e i e 2
Appendix 3
Enhancement Planm. . .urscrn it ittt intetin it iiiianeanan s 3
Appendix 4
Morro Bay Task Force DireCtory. i i it iiiieininannns 4
Appendix 5 v
Program GOATS . it ittt i ittt ist ittt ittt 5
Appendix 6
Letters of Commitment and Support...........ooiiiiiiiiiiiiiiiii. 6

Appendix 7
Budget Commitments. .. inrrien it i e inieeresetnnnenrnesnsneasnnsnns 7






NATIONAL ESTUARY PROGRAM

THE NOMINATION OF MORRO BAY
ADDENDUM

INTRODUCTION

In accordance with Section 320{a)(1) of the Clean Water Act, the State of
California submitted the nomination of Morro Bay, San Luis Obispo County,
California to the U.S. Environmental Protection Agency (EPA) on May 30, 1991
for inclusion in the National Estuary Program (NEP). The nomination package
was unsolicited at that time. However, on February 20, 1992, EPA had a call
for submissions to the NEP, and the Morro Bay nomination package was accepted
for consideration during the open nomination period.

On August 3, 1992, the State of California received a letter from Robert H.
Wayland III, Director of the Office of Wetlands, Oceans and Watersheds, EPA.
The letter requested that the State of California supplement the original

nomination package by addressing issues raised during an initial review of the
nomination.

The responses to the issues identified by EPA are contained in this addendum
to the original Morro Bay nomination package.

RESPONSES TO EPA QUESTIONS

The State of California responses to the questions raised in the August 3,
1992 letter from EPA are listed in the same order as in the EPA letter. The
questions posed by EPA preceed our responses.

National Significance

1. Question

The nomination does not clearly demonstrate how the Morro Bay estuarine
system would expand the types of problems covered by existing NEPs, and
therefore of national significance.

Response

Morro Bay is an estuary of national significance because it is relatively
unpolluted, 1ittle impacted by humans, and provides a demonstration
project for the NEP to implement pollution prevention measures. Morro Bay
is threatened by toxics (chromium and nickel from mining) and pathogens
(bacteria from runoff and septic systems). A demonstrated problem is

sedimentation of bay wetlands which is slowly destroying remaining
wetlands. '

The Morro Bay nomination provides a unique opportunity for implementing
pollution prevention measures to lessen the threats to the Bay's ecosystem
rather than expanding on the types of problems covered by bays and
estuaries already in the NEP. The point sources of pollution in and
around Morro Bay have been controlled to a very large degree. The
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challenge now is for the water quality protection activities to anticipate
and avoid the impacts of increasing land use and other attendant problems.

Most of the existing NEP projects are focussed on solving and remediating
years and possibly decades of pollutant insults. The Morro Bay project
will focus on avoiding impacts of land use, public land management,
agriculture, residential development, and other nonpoint source concerns
by implementing strategies to completely avoid these problems before they
cause serious impacts to the estuary.

Morro Bay will serve as an example of a nonindustrialized, urban area that
prevents polliution before it enters a precious coastal resource.

The pollution prevention approach is one of the cornerstones of the State
of California environmental protection goals established by Governor Pete
Wilson. His third goal (among six) is:

". . . [The State of California] must act to prevent the creation of
pollution in the first instance--it is not sufficient, from an
environmental or economic standpoint, to focus solely on poliution as
it exits the pipe or stack." (P. 1, Governor's Reorganization Plan,
Number One, 1991, Creating the California Environmental Protection

“Agency.)

EPA has also recognized the importance of implementing pollution
prevention activities through (1) development of guides to pollution
prevention (for industry and building trades), (2) incorporation of the
concept in its draft strategy for sediment management, (3) the activities
of EPA's Office of Prevention, Pesticides and Toxic Substances, and (4)
the NOAA/EPA/State implementation of the CZMA amendments.

Morro Bay can be effectively protected by implementing pollution
prevention measures on a watershed scale. Morro Bay and other relatively
clean bays and estuaries (including the Monterey Bay Sanctuary established
just north of Morro Bay) cannot be protected unless land use practices are
linked to water quality protection. We are confident that Morro Bay can
serve as a model for the preservation of our threatened coastal resources.

Morro Bay's management plan will be a model for all of the small
relatively unspoiled estuaries across the nation. Morro Bay offers the
National Estuary Program important factors not being addressed at this
time, and is, therefore, of national significance.

Question

Given the importance of the nomination assigned to wetlands in Morro Bay,
the nomination would benefit from a more detailed description of the
quantity and diversity of wetlands, specific threats to wetlands, and a
discussion of how the management conference would provide ecosystem level
protection for wetlands.

Response

Morro Bay wetlands have been mapped and described in a number of studies,
including the U.S. Fish and Wildlife Services Wetland Inventory. The
various categories are shown on the watershed map (Appendix 1A).
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Wetland habitats found in Morro Bay include Subtidal and Intertidal
Eelgrass (730 acres), Coastal Salt Marsh (500 acres), Coastal Brackish
Marsh (80 acres), Coastal Freshwater Marsh (35 acres), and Riparian
Woodland (120 acres). Additional riparian woodiand habitat is found along
both Chorro and Los Osos Creeks and their tributaries. These habitats
support a number of sensitive species, including the Black Rail and Salt
Marsh Bird's Beak. Morro Bay supports the Targest and most unspoiled
wetland habitat in central and southern California.

Probably the most serious threat to these wetlands is the rising elevation
of the creek deltas as a result of increased sedimentation. The
management conference would develop a statement of desired ecosystem
characteristics at, say, the end of 5 years, 10 years, and 50 years. The
steps to be taken to reach such goals would be outlined. A1l interested
parties will have input in deveiopment and implementation of the
management plan, and all agencies would use the plan to take the necessary
steps. The considerable community support through groups such as the
Friends of the Estuary at Morrc Bay will be used to urge the agencies to
take action. Encroaching development, particularly in riparian forest
areas, is impacting wetland acreage in some areas, particularly the back
bay. Currently high ground water levels from septic systems in Los 0sos
and Baywood Park may help maintain freshwater wetlands at the edge of the
back bay. If sewage treatment is implemented in this area, it must be
done in a way which ensures that this freshwater marsh habitat is
maintained. Hoary cress, an introduced plant species, is invading
brackish wetlands at the mouth of Chorro Creek and is reducing its
biodiversity. The progressive effect of sedimentation in filling the Bay
is documented in the research studies funded by the California Coastal
Conservancy.

The Morro Bay wetlands are a significant natural resource in the State of
California because nearly 91 percent of California's wetlands have been
destroyed.

Geographic Scope of the Estuary

1.

Question

The maps that are included in the nomination are very difficult to read
and, in some cases, illegible. A clear, detailed map showing the
locations and types of land uses would be a helpful supplement. The map
should include descriptions of parks, types of agriculture, and
residential and commercial property zones.

Response

Please refer to Appendix 1, maps of the watershed, which update the
original filing.

Question

Apparently the study area does not include the Morro Bay-Cayucos sewage
treatment plant. Given the major impact the plant's discharges have on
Bay water quality, excluding the plant from the study area calls into
question the ability of a Morro Bay Management Conference to succeed. The

.nomination would benefit from a discussion of this major issue.






Response

Effluent from the Morro Bay-Cayucos sewage treatment plant is discharged
into Estero Bay and does not enter Morro Bay directly. It discharges
north of the mouth of Morro Bay from a multiport diffuser one-half mile
from shore and approximately one mile from the mouth of the estuary. This
effluent has been chlorinated since 1986, as ordered by EPA. Recent
monitoring of coliform bacterial levels indicate that concentrations
within the Zone of Initial Dilution remain below 17 per 100 mi (MPN). The
Section 301(h) modified NPDES permit permitting discharge of primary
treated effluent through this outfall can only be renewed as long as
continual monitoring of the discharge does not identify significant water
quality problems resulting from the discharge. To date, such problems
have not been identified, and the plant continues to operate under the
wajver. A California Regional Water Quality Control Board (Regional Water
Board) bacterial study of Morro Bay (FY 1986-87) was conducted to locate
the source of coliform bacteria in resident shellfish. Several sources of
bacteria were identified. However, the study did not identify significant
water quality problems at the mouth of the Bay. In fact this area was
routinely the cleanest water in the Bay. The effluent could periodically
enter the mouth of Morro Bey as a result of ocean currents and tidal
action, and if Morro Bay is accepted into the NEP further study of the
impacts of this plant may be warranted as part of the program. Potential
indirect effects of this treatment plant discharge and other facilities in
Estero Bay (marine terminals and power plants) will be considered in the
planning process as appropriate. We believe that strict adherence to
watershed drainage territory in the NEP area is a simple concept that is
more desirable by the general public, especially in resisting pressures to
use the program for consideration of issues unrelated to an estuarine
management program.

Question

While there is mention of Morro Bay, Baywood Park, Los Osos, and Cuesta-
by-the-Sea, the nomination does not give an adequate description of
developed and incorporated areas (i.e., cities and towns) in the study
area., EPA would be in a better position to evaluate the development
pressures impacting the estuary if the nomination provided information on
the population, growth rates, and legal standing (i.e., incorporated vs.
unincorporated) of all communities in the study area.

Response

The human population in the watershed is in excess of 35,000 people,
resulting in a watershed population density (400+/mi2) much greater than
many other functioning estuaries. There is some variation because of the
changing populations (and resident staff) in Camp San Luis Obispo and the
California Men's Colony. The students, faculty, and staff at Cuesta
College is also very large at most times. The government complex of these
combined facilities and the adjacent County jail and offices is, in fact,
an urban development in excess of 10,000 people that greatly impacts
Chorro Creek and the estuary.
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The 35,000 people in the watershed is almost triple the population in
1960, and development pressures are intense in both the Chorro and
Los Osos Valleys in addition to Los Osos itself.

Boundaries of incorporated areas (only the City of Morro Bay) and the
urban boundary lines of Los Osos (Baywood Park, Los Osos, and Cuesta-by-
the-Sea) are shown on the attached watershed map (Appendix 1B).

The Urbanized Areas

The population of the City of Morro Bay is now 10,000. Only a portion of
Morro Bay City is in the watershed. Since the development potential of
Morro Bay in the watershed is limited, the future impact of this
population should not increase.

In Los Osos the population is now 15,960. The population has increased
threefold from 1970 when the population was 5100, to the present. The
current General Plan has a target population of 28,000. The management
plan should address the impact of a doubling of the population in Los
Osos. The Los Osos General Pian will be reviewed and updated in the next
two years and should incorporate recommendations developed in the
management conference.

The County of San Luis Obispo has grown rapidly in the last few years. It
currently has a growth rate cap for residential development of 2.3 percent
per year. Within the watershed, however, pressures to develop visitor-
serving facilities constitute potentially the most serious future impact
to the estuary. At the present time, three golf courses are proposed
along with conference and hotel facilities within the Chorro Creek basin.
Other future projects are likely.

Again, if estuarine management and pollution prevention measures can be
incorporated into the General Plan update, potential impacts of these
projects on the estuary can be adequately addressed within a Comprehensive
Planning framework. Other populations within the watershed include:
Cuesta College (population 7,900; growth rate 3 percent), California Mens
Colony (population 6,000), and Camp San Luis (population 1,000).

Environmental Problems and the Cause-and-Effect Relationships

1.

Question

The nomination discusses the cause-and-effect relationships of problems
theoretically or generically, but does not convincingly demonstrate a
connection. It is vital that an awareness of specific problems be
discussed in detail in order for EPA to understand and evaluate the
condition of the estuary, as well as the state of knowledge concerning
these problems.

Response

At least three water quality problems have been identified which threaten
the health of the estuary.
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Sedimentation has been identified as an obvious problem in several
studies on the watershed. At current sedimentation rates, the Bay
will be filled within approximately 300 years rather than the several
thousand years under natural conditions. The U.S. Soil Conservation
Service has completed an erosion and sediment study of the watershed
(1989) which estimates the amount of sediment generated by various
land use practices in the watershed. Other studies, conducted in the
Bay itself, using historic and current aerial photographs and other
information sources, have documented steadily increasing delta
elevations, increasing acreage of more upland habitat types, and
encroaching introduced plant species, all indicating changes in the
estuary resulting from siltation.

Bacteria and associated pathogens have been identified as a problem in
the estuary in several studies. Monthly State Department of Health
Services studies have identified occasional contamination of shellfish
in the Bay, forcing closures of commercial oyster operations at times.
A bacterial study of the Bay conducted by the Regional Water Board in
1987 identified high fecal ccliform levels in portions of the back bay
where septic systems are potential sources, along the Embarcadero 1in
Morro Bay, near the marina in Morro Bay State Park, and in Chorro
Creek itself. Several point sources were identified as a result of
this study, but much of the contamination appeared to result from a
variety of non-point sources. The Regional Water Board is currently
monitoring bacteria levels in the back bay and in Chorro Creek.

Metals (chromium and nickel)--Abandoned mines in the Chorro Creek
watershed have contributed relatively high levels of nickel and
chromium to the watershed. A current study being conducted by the
Regional Water Board has identified levels exceeding Basin Plan
standards in several sites below the mines. It is not known to what
extent these metals have accumulated in the bottom sediments of Morro
Bay itself.

Water Diversion--Water diversion on both Chorro and Los 0sos Creeks
degrades habitat both in the creek and the estuary. Over-diversion
has contributed to the reduction of the steelhead trout fishery, and
may have eliminated the tidewater goby from its habitat in the Jower
creeks. The acreage of irrigated agricultural land in the watershed
has increased considerably in the past decade. Land that at one time
was used for dry land farming is now planted with water-intensive
crops such as snow peas and is frequently farmed year-round.

Municipal diversion of Chorro Creek is resulting in impacts in surface
flow, and in dry periods, including many summers, the creek does not
flow to the estuary. This creek is so heavily diverted that a
proposed effluent reclamation project by the California Mens Colony is
being protected, as many fear that without the effluent the creek will
be dewatered much of the time. The Los Osos creek watershed has been
declared "fully diverted" by the State Water Board, indicating that
they do not believe that any additional water is available on that
creek for further diversion. Availability of fresh water on the
watershed is definitely an issue in need of further study.
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E. Other concerns include the loss of steelhead fisheries in both Los
Osos and Chorro Creeks, destruction of riparian habitats, water
quantity, and loss of sensitive habitats.

Question

With the possible exception of sedimentation studies, the nomination does
not describe conclusions of existing studies of the estuary and therefore
gives the impression that very little is actually known about problems in
the estuary.

Response

It is true that little is actually known about problems in the estuary.
The need for research {s being addressed (see especially Appendix 2) but
much more will be needed. This lack of knowledge will be addressed with
our participation in the NEP. The proposed budget for the management
conference takes intc account the need for further research. However, the
need for research does not mean that the management conference will not
take action in the short term. Once developed, pollution prevention
measures can be implemented very quickly.

Question 1 above addresses existing studies regarding sedimentation,
bacteria, and heavy metals. Studies in other categories include:

A. Hoary Cress--A study for the State Department of Parks and Recreation
has been conducted on the invasion of hoary cress in Chorro Creek's
delta area. As brackish water wetlands are disturbed and filled by
increasing sedimentation from the upper watershed, the spread of this
invasive, introduced-piant species is exacerbated. A second study
addresses potential control programs for the plant.

B. Tidewater Goby--Recent surveys for this sensitive species have not
located it in the Jower creek mouths since 1986. Siltation of
brackish water areas and pumping of freshwater have been identified as
problems resulting in degradation of its specialized habitat.

Question

The relationship between the health of the estuary and the local and
regional economy is not demonstrated. For example, a discussion of the
history and decline of Morro Bay's once-significant oyster population, the
clear role of pathogens from the Morro Bay-Cayucos sewage treatment
plant's Section 301(h) discharge in creating this decline, and the
economic impact on the region would be helpful.

Response

The health of the local and regional economies are tied directly to the
health of Morro Bay. Morro Bay is known for its scenic beauty, diverse
animal 1ife, commercial fishing industry, sport fishing and other forms of
aquatic recreation. We have not found a decrease in oyster farming
acreage from peak levels in recent years to the current lower level is
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caused by anything but marketing limitations. At times, high bacterial
levels in the Bay have forced closure of shellfish fisheries. Such
closures not only impact recreation or commercial use of the area at
times, but also impact public perception of the Bay as a pristine, clean,
safe environment that is desirable to visit. In addition, at least

100 acres of once-productive oyster beds are now unusable because of
increased sedimentation in the Chorro Delta. Local commercial fisheries
depend in part upon the nursery values of the estuary for production of
fish. Impacts to the estuary which may impact juvenile fish production
include filling of open water habitat and dredging activities, both
directly related to sedimentation.

Question

The nomination describes the NEP as a land preservation program, but the
NEP is essentially a water gquality protection and planning program. The
nomination would benefit by clarifving the significant water quality
probiems in Morro Bay that the NEP can focus on, or alternatively show
that there are no major problems and Morro Bay is a pristine estuary that
needs to be protected.

Response

The issues and plans in the Morro Bay watershed are not land preservation,
rather they are primarily watershed water quality p]ann1ng through
improved land use planning. As identified earlier in the response to
questions, significant water quality problems include erosion and
sedimentation, bacteria and associated pathogehs nickel and chromium
levels. The focus of management planning is being placed on improvement
in these existing problem areas, as well as planning for long-term
management of the watershed 1in a way which forestalls additional water
quality problems in the future. Other than siltation, the Bay itself has
relatively few threats and falls in the program category c¢f preserving a
little-poliuted viable ecosystem.

Institutional Arrangements

L.

Question

The nomination could be significantly improved by including a thorough
description of the role of existing Federal agencies and programs which
are responsible for protecting the estuary (e.g., NPDES program),
including successes, deficiencies, and implementation of these programs.
For example, discuss in detail Section 319 monitoring projects,

Section 301(h) discharge permit plans, and Section 404 dredge and fill
activities to name a few.

Response

A management conference is necessary to provide the framework for
successful management and maximum benefit of all programs. Existing
Federal programs which function to protect the estuary include:
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Clean Water Act (CWA) Section 319(h)--provides funding ($163,000) for Soil
Conservation Service (SCS) technical staff implementing the Morro Bay
Watershed Enhancement Plan. This program is currently funded through
1994. Local landowners work with SCS to devise and implement management
plans for their land to reduce erosion problems in the watershed. A
number of landowners are already participating in the program.

CWA Section 319(h)--The State Water Board and EPA have also provided
funding ($100,000/year) for a ten-year "paired watershed" study. This
study will monitor changes in sedimentation and water quality on a
watershed treated with best management practices, and compare it to a
similar watershed where such practices are not in effect. This study is
expected to begin data collection this winter.

CWA Section 205(j)--Tfhe State Water Board and EPA have provided funding
to study abandoned mines on the Cherro watershed. This study has already
identified chromium and nickel as metals of concern in the watershed and
will ultimately result in recommendations for remediation.

U.S. Department of Agriculture (USDA) Hydrologic Unit Area Water Quality
Grants--The USDA has provided funding to support SCS technical assistance
in the watershed ($140,000/year), Cooperative Extension adult and youth
watershed education programs ($100,000/year), and cost sharing with
farmers and ranchers ($100,000/year) for five years.

NPDES Permits

CWA Section 301(h)--This waiver to Federal (lean Water Act requirements
remains in effect for the Morro Bay-Cayucos wastewater discharge facility
as long as monitoring studies currently in place do not detect that the
discharge is resulting in significant impacts to the environment. The
facility began chlorinating the discharge after monitoring detected high
coliform counts near the area of discharge.

California Men's Colony {CMC)--CMC has an NPDES permit to discharge
effluent into Chorro Creek approximately nine miles upstream from the
estuary. Though this is a potential source of water quality concern for
the watershed and estuary, the discharge is generally regarded as a
benefit to the system. The California Department of Fish and Game
requires by agreement that at least 0.75 cubic feet per second of this
discharge remain in the creek to support fish. Increasing demand for this
water for reclamation projects, including a County golf course in the
watershed, may further jeopardize water availability in the drainage.

U.S. Army Corps of Engineers (COE)--The COE conducts regular dredging at
the mouth of Morro Bay to maintain the channel in a passable and safe
state. The COE obtains waste discharge requirements from the Regional
Water Board and water quality certifications from the State Water Board
for dredging operations.

CWA Section 404 permits--Dredging activities conducted by other agencies
which affect wetlands in and associated with Morro Bay are subject to the
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Section 404 permitting process. For example, proposed dredging by the
Department of Parks and Recreation to expand the small boat marina in
Morro Bay will need to comply with any conditions placed on the permit by
responsible agencies. Other dredging activities in the Bay include
construction of new waterfront buildings in the City of Morro Bay, where
eelgrass habitat can be disturbed as a result of construction activities.
The Section 404 process provides a mechanism to ensure that these impacts
can be mitigated properly. Other than the NPDES permitting, which has
good results, the other programs are in progress and it is tco soon to
evaluate results.

Question

The nomination cites the "Morro Bay Watershed Enhancement Plan" prepared
by USDA as a major success in addressing the estuary's top priority
problem but does not describe the plan. Indicate what agencies or public
entities are involved in implementing the plan, or show how this plan
would be used in the development of a Comprehensive Conservation and
Management Plan (CCMP).

Response

The "Morro Bay Watershed Enhancement Plan" (Appendix 3) describes two
basic approaches to erosion and sedimentaticn control on the watershed.
The first approach describes Best Management Practices to reduce soil
erosion on land in the drainage, including roads, brushland, rangeland,
pastures, and riparian and urban areas. Recommended practices include
fencing, deferred grazing, riparian vegetation management, conservation
tillage, construction site erosion control, and others.

The second approach includes construction of sediment basins or traps on
the lower watershed to prevent soil which leaves the land from entering
the Bay. Recommended sites included lower Chorro Creek and Warden Lake on
the Los Osos Creek drainage. The plan recommended that both approaches be
used in combination to address sedimentation problems on the watershed.

SCS is currently implementing the first approach using funding from CWA
Section 319(h) and Hydrologic Unit Area water quality grants as described
above, as well as cost sharing funds administered through the Coastal
Commission and fish habitat restoration funds from the State Wildlife
Conservation Board. One of the identified sedimentation trap sites on
lower Chorro Creek has been purchased through funding from the State
Department of Transportation's environmental mitigation fund and the
Coastal Conservancy. Funding for implementation of this project is not
yet available. This plan will provide a strong foundation with minor
enhancement, to address sedimentation issues in a CCMP, and that
implementation will continue consistent with any recommendations.

Question

State and local activities could be more fully described to enable an
analysis of the current status of participating agencies, schedule/status,
findings, implementation, compliiance, and enforcement data for the various
programs.
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Response

State activities currently underway in the Morro Bay watershed include:

RWQCB--The Regional Water Board has dedicated one full-time person to
Morro Bay project management. This position includes contract management
for Section 319(h) projects, impliementation of water quality monitoring as
part of paired watersheds study, instream habitat monitoring, back bay
bacterial monitoring, and participation in NPS program with the California
Coastal Commission. Other actions include the Abandoned Mines Study,
Toxic Sediment Monitoring Study, and issuance of a Cleanup and Abatement
Order to the County of San Luis Qbispo regarding closure of the Los Osos
Landfill on the Warden Creek drainage.

California Coastal Commission--In cooperation with the Regional Water
Board is utilizing the Morro Bay watershed as the model watershed for
development of a Non-Point Source Management Plan pursuant to Section 6217
of the Federal Coastal Zone Management Act Reauthorization Amendments of
1890.

California Military Department--The California Military Department has
provided SCS with a $30,000 grant to prepare a management plan for
management of Camp San Luis lands on Chorro Creek drainage.

Fish and Game Wildlife Conservation Board--This Board has provided a
$48,000 grant to SCS for implementation of instream restoration measures
on Camp San Luis property on Chorro Creek drainage. Fish and Game is
actively involved in habitat enhancement and fisheries restoration in the
watershed.

California Department of Transportation (CalTrans)--CalTrans has matched a
Coastal Conservancy grant with $835,000 to purchase land on lower Chorro
Creek to serve as a sediment trap/flood piain.

Coastal Conservancy--The Conservancy funded initial sedimentation and
enhancement studies ($100,000), and has provided $400,000 to the SCS
program for implementation of Best Management Practices on agricultural
lands. This money is used for 90 percent of the costs incurred. The
other 10 percent is met by the land owner. They provided $110,000 to
acquire the Sweet Springs Preserve and develop and implement the
enhancement plan. The Conservancy has also provided $610,000 as match
with CalTrans environmental mitigation fund money to purchase land on
lower Chorro Creek to serve as a sediment trap/flood plain.

State Department of Parks and Recreation--This Department has funded
studies on the invasion of hoary cress in the lower Chorro Creek delta.

County of San Luis Obispo--The County has provided leadership for the
Morro Bay Task Force (membership listed in Appendix 4). A1l agencies
Tisted have contributed personnel time for participation for more than
four years. The county has used oil mitigation funds for a part-time

leadership position until now when a half-time position is budgeted for
FY 1992-93.
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Additional local programs and the activities of the Bay Foundation are
discussed in the next two responses.

Question

The April 1992 letter updating Morro Bay's nomination primarily cited
problems with land use (i.e., high human poputation density, high
development pressures, anc freshwater withdrawal pressures), but the
nomination provides little information on these issues. The nomination
could be improved by discussing what county and municipal efforts
(especially land use planning programs) are in progress or planned
independent of the NEP to protect the estuary, and whether they are being
enforced.

Response

The County of San Luis Obispc has an approved local coastal program which
includes a local coastal plan and three area plans which generally protect
the watershed by restricting harmful development and protecting
agricultural lands. Currently, land uses within the Morro Bay watershed
are primarily addressed in the San Luis Obispo, Los Padres, and Esterc Bay
area plans. The Morro Bay estuary is located within the Morro Bay area
plan which is scheduled to begin the update process in 1993 in
coordination with the proposed management conference. The County, in
consultation with the Bay Foundation, is going to be introducing a
Geographical Information System (GIS) and satellite imagery technology
into the planning process for the watershed.

Enforcement and management of development activities is conducted by both
the County of San Luis Obispo and the City of Morro Bay. The County of
San Luis Obispo has a resource management system which includes levels of
severity which alert decision makers to upcoming resource deficiencies. A
resource capacity study addressing water quantity and quality issues for
an area within the watershed was recently completed and is currently going
through the public hearing process. The County also requires on site
stormwater retention for all developments in the area. In addition, the
resource protection section of the San Luis Obispo County Planning and
Building Department actively enforces zoning violations within the
watershed. Furthermore, the City of Morro Bay recently adopted an
ordinance restricting live-aboard vessels within the Morro Bay estuary.

Question

The nomination could be improved by including comprehensive review (e.g.,
citations, purpose, completion dates, and findings) of studies and
programs which private institutions, such as the California Polytechnic
University (Cal Poly) and the Bay Foundation of Morro Bay, have
participated in.

Response

In this addendum, we have listed the major studies being performed in the
watershed. We will not repeat that information here. However, the Bay
Foundation of Morro Bay has developed a Morro Bay and estuaries research
Tibrary at Cuesta College.






-13-

A working bibliography is also being developed by The Bay Foundation. A
preliminary listing of the materials of the catalogued reports related to
Morro Bay is attached (Appendix 2). This is about 1/4th of the citations
in the system. The remainder deal with related estuarine studies
indirectly applicable to concerns in Morro Bay.

Few studies have been conducted on the Morro Bay estuary by private
institutions, although a few have been funded by public agencies.
(California Polytechnic State University is a State university). The Bay
Foundation was founded in 1989 to address this deficiency.

A study titled "Freshwater Influences on Morro Bay" was prepared for the
Bay Foundation by The Morro Group and Tenera Environmental Services (June
1990). This study summarizes existing data on streamflow, underflow, and
ground water, and identifies existing and future water diversion projects
and their total withdrawals. It also identifies sensitive habitats and
species of interest in the watershed, and summarizes potential water
guality concerns in the Bay, including stormwater discharge,
sedimentation, bacteria, and nutrients. This study was unable to evaluate
the freshwater needs of the estuary because of the ongoing drought and
lack of flow at the time of study. It identified in its summary a number
of research needs, including additional study on the freshwater
requirements to maintain a healthy estuarine system, and long-term
monitoring of biological and physical parameters in the Bay and watershed.

Horn and Allen (1976), in a paper titled "Numbers of species and faunal
resemblance of marine fishes in California Bays and Estuaries”, compared
the fish fauna present in Morro Bay to that of Mugu Lagoon, Colorado
Lagoon, and Upper Newport Bay, all in southern California. Morro Bay had
the largest seasonal diversity of fish species and biomass, while the most
urbanized lagoon, Colorado Lagoon, had the least. Based on species
diversity, Horn concluded that Morro Bay was a highly productive and
comparatively pristine system, but noted that intensified land use in the
watershed could result in pressures affecting Morro Bay in the future.

Horn (1980) also described diel and seasonal fish composition in the back
bay.

In a study of fish fauna in Morro Bay, Fierstine et al. (1973) documented
66 species in five different habitats. This study confirmed use of
shallow water areas and tidal creeks as important spawning habitat for a
number of species, including some of commercial importance.

A study by Behrens and Sommerville (1982) on impingement at the Pacific
Gas and Electric Company intake screens identified 88 species of fish,

bringing the total observed between this study and that by Fierstine to
over 100 species.

Josselyn (1989) prepared "Biologist Resources of Morro Bay as Impacted by
Watershed Development in Los Osos and Chorro Creek Watersheds". This
document summarizes various key species utilizing the Bay, discusses
distribution of eelgrass beds, and discusses potential effects of
sedimentation on these species. He concludes that sedimentation has

(1) degraded stream bottom and brackish marsh habitat in lower Chorro and
Los Osos Creeks, (2) promoted invasion of marsh habitat by exotic plants,
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(3) resulted in loss of steelhead and tidewater goby habitat, (4) caused
loss of historic eelgrass bed areas along with declines in some of the
species utilizing these areas.

Perspective Planning (1989) prepared a plan for the Audubon Society titled
"Sweet Springs Marsh Resource Enhancement and Access Management Plan”.
This document includes observations that the freshwater marsh in the Sweet
Springs area of Los 0sos has expanded in the last ten years. This
expansion is attributed to the high ground water table resulting from
domestic input to septic systems in the area.

Jeff Hatiner of Phillip Williams and Associates undertook a study on the
"Sedimentation Processes in Morro Bay, California“ (June 1988). This
study included preparation of bathymetric and topographic maps of the
area, sediment coring, study of tidal circulation, and documentation of
historical changes in bathymetry of the Bay and morphology of the delta.
It concluded that sedimentation has been sufficiently rapid to warrant
additional study and to initiate remediation measures. It estimated that
45,000 cubic years of sediment is deposited per year in the Bay.

The Land Conservancy of San Luis Obispo, a nonprofit organization
dedicated to preservation of oper space and agricultural lands, prepared a
document titled "Baywood and Los Osos Greenbelt". This study identifies
an open space belt surrounding the community of Los Osos which could
provide permanent open space protection for the endangered Morro Bay
Kangaroo Rat, and an "edge" for the community. Other sensitive species
which could be afforded protection by this greenbelt include the Banded
Dune Snail, Monarch Butterfly, Morro Blue Butterfly, Tidewater Goby, and
Morro Manzanita.

A partial list of topics of senior projects and master's theses written by
students at Cal Poly in recent years include: the influence of tidal
height on growth of (Crassostrea gigas (Blaylock et al., 1975), the harbor
seal in Morro Bay (Cox, 1974), foraging activities of the American White
Pelican (di Milo, 1983), a study of fish larvae in Morro Bay (Elliston,
1978), an ichthyoplankton survey of Morro Bay (Feeney, 1978), a study of
fish collections from 1968 through 1969 (Kline, 1970), a one-year study of
recreational clamming in the Bay (Mello, 1981), brant geese hunting on
Morro Bay in 1983 (Reid, 1985), and age distribution of brant in Morro Bay
(Saint-Amour, 1983).

Management Conference Structure

1.

Question

The proposed Policy Committee appears duplicative of the Sponsoring Agency
Committee and fails to include representatives of the Public Advisory
Committee and the Technical Advisory Committee.

Response

The Policy Committee will consist of representatives from many arenas with
the authority to make decisions and commit efforts for their respective
agencies or groups. Policy Committee members would be able to meet often
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and serve on task-oriented subcommittees as necessary. This large group
includes regulators, dischargers, land use planners, agricultural
interests, landowners, environmental! group leaders, legislators (Federal,
State, Jocal) and representatives from the Technical Advisory Committee
(TAC) and Public Advisory Committee (PAC). The Sponsoring Agency
Committee is an "executive committee" of the Policy Committee, made up of
four members who provide leadership and direction to the larger Policy
Committee. The Sponsoring Agency Committee will likely be made up of a
State Water Resources Control Board Member, Regional Water Quality Control
Board Member, County Supervisor, and EPA Region 9 Manager.

Question

The role of the Morro Bay Task Force could be more clearly defined, and it
would be helpful if its membership was listed.

Response

The Morro Bay Task Force includes staff level people from all agencies and
interest groups with responsibilities, jurisdiction, or interest in the
Morro Bay watershed. The group was designed as an exchange forum for
information about the Bay. While some members are decision makers for
their agency/group, the Task Force is intended as a vehicle to facilitate
coordination and exchange of information without a decision-making role.
The Task Force has been very successful in this role involving primarily
staff-level members. As shown in the original NEP nomination package, the
Task Force will provide the membership for the TAC and PAC when they are
formed. Attached as Appendix 4 is the Morro Bay Directory and a current
Task Force mailing list which indicates the organizations and individuals
involved.

Experience on the Morro Bay Task Force will be very valuable in expediting
the work of the Management Conference by its participants.

Question

The nomination could be improved by identifying specific goals,
objectives, and potential action plans to be undertaken by the Management
Conference.

Response

The Morro Bay Task<Force spent considerable time in 1988 and 1989 to
develop a goals statement which could be supported by all of the agencies
and interest groups. This eight-page document is attached as Appendix 5
and is still applicable. Of course, while the responsibility of the
Management Conference is to develop goals and objectives, the Morro Bay
Task Force statement will be a useful reference in the Conference process.
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Political Will and Financial Commitment

1.

Question

The absence of information regarding State programs and efforts to protect
the estuary questions the level of State support for this nomination. In
addition, lack of information on local government efforts to protect the
estuary, especially enforcement of land use plans, would seem to indicate
local political will is weak.

Response

Many Federal, State, and local programs to protect the estuary have been
initiated. State programs currently contributing significant financial
support to the Morro Bay program have already been summarized above
(Institutional Arrangements, No. 3). Another recent development is an
agreement with the State Lands Commission (which had no previous presence
in the Bay to monitor activities) to grant jurisdiction over areas it
controlled to the California State Department of Parks and Recreation and
the California State Department of Fish and Game.

As to the local and state political will, Appendix 6 (attached) contains
the letters of commitment to the program from all of the involved State
and lccal agencies and interest groups. The persistent commitment of the
membership of the Morro Bay Task Force and the considerable progress
resulting is an indication of the outstandingly strong will to achieve and
carry out the goal of a management plan for the Bay. The large membership
support of the Friends of the Estuary at Morro Bay is another resounding
indication of very strong commitment to carry out the elements of a
management plan.

Question

A commitment to provide an annual 25 percent non-Federal match during
development of the Comprehensive Conservation and Management Plan (CCMP)
is required in each nomination. This commitment is not evident in the
nomination of Morro Bay. In addition, any evidence of the State's
intention to commit resources toward implementation of the CCMP should be
provided. This evidence will demonstrate a committed match given EPA's
emphasis on convening new management conferences only in those estuaries
where action is likely to result. While the nomination claims that local
government will provide the non-Federal match, no official statement from

elected or authorized local representatives substantiating this commitment
was included.

Response

The commitment for the 25 percent non-Federal match is by means of local
in-kind funding that is already available and being used. This comes from
all State and local agencies in the Morro Bay Task Force.

Appendix 7 (attached) includes the proposed budget for an NEP management
conference. This appendix includes the letters of commitment to continue
this in-kind support, e.g., the Regional Water Board ($50,000 per vyear)
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and City of Morro Bay ($10,000). Appendix 7 was prepared at the time of
the initial nomination (1991), so although the dates will change, the
proposal is still current. Included are letters of support to demonstrate
that this will be covered. The State is committed to the eventual
realization of a successful nomination of Morro Bay into the NEP.

CONCLUSION

This addendum supplements the original nomination package submitted to the
U.S. Environmental Protection Agency in May 1991. We feel that all issues
raised have been thoroughly addressed. Morro Bay is an example of a
relatively unpolluted estuary in need of protection. A management conference
for Morro Bay would provide a unique opportunity for a demonstration project
for the implementation of pollution prevention measures. Lessening the
threats to Morro Bay by implementing prevention measures is critical to the
survival of this coastal resource in its present, relatively pristine state.
It is crucial that measures are taken immediately to protect Morro Bay to
preserve its resources and prevent further degradation. Convening a
management conference is an essential step in protecting Morro Bay.
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Exhibit 1
Supplementary Maps for
Morro Bay Estuary and its Watershed

Exhibit 1 A Habitat Overview of Morro Bay
Created by the Bay Foundation of Morro Bay through volunteer effort.

Printing, courtesy of Friends of the Estuary.

Exhibit 1 B Morro Bay Watershed Generalized Land Use
Created by the Bay Foundation of Morro Bay through volunteer effort.
Printing, courtesy of Friends of the Estuary.

Exhibit 1 C Sedimentation in the Delta Region of Morro Bay
Created by the Bay Foundation of Morro Bay through volunteer effort.
Printing, courtesy of Friends of the Estuary.

Exhibit 1 D Morro Bay Region Land Ownership
Created by the Bay Foundation of Morro Bay through volunteer effort.
Printing, courtesy of Friends of the Estuary.

Exhibit 1 E Detailed Land Use for the City of Morro Bay
Created by the City of Morro Bay.

Copies, courtesy of Bob Semonsen, Bay Foundation of Morro Bay.

Exhibit 1 F Detailed Land Use for the Unincorporated area of Los Osos
Created by Bob Semonsen of the Bay Foundation of Morro Bay.
Printing, courtesy of Friends of the Estuary.



Data for the various color images was obtained from the following sources:

Land Ownership
“Coastal Stream Diversion Project Environmental Impact Report” 1992
Prepared for the City of Marro Bay by Robert H. Born Consulting Engineers

Bathymetric Data and General Habitat Regions
“Sedimentation Processes in Moo Bay” 1988

By Dr. jeff Haltiner of Philip Williams & Associates

General Watershed and Urban Boundaries
“Erosion and Sediment Study, Morro Bay Watershed”, Sept 1989
by: USDA Soil Conservation Service

Park Boundaries
“Montana De Oro State Park General Plan” 1988
“Map of the City of Morro Bay” 1989

General Agricultural Boundaries
“Erosion and Sediment Study, Morro Bay Watershed”, Sept 1989
by: USDA Soil Conservation Service

Major Stream Delineations apd Fresh and Brackish Aress
“Freshwater Influences on Morro Bay”, June 1990
by: The Morro Group

Mariculture Boundaries within Morro Bay
*Oyster Maricuiture In Morro Bay"

by: Tom Richards, Cal Poly University

Chorro Delta Background image
(1990 Infrared aerial photograph)

From the Bay Foundation of Morro Bay

Marsh Plain Boundaries and Mud flat depositional features
From “Evolution of Morro Bay Tidal Chanpels 1884 to 1990

A State of the Bay Conference Report by Dr. Donald Asquith of the Morro Group.

Insertlmage of the Bay Region  Created by Bay Foundation processing of Satellite digital data.
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Exhibiti A
Derived from data presented in the U.5. Fish & Wildlife Service NATIONAL WETLANDS INVENTORY

Acres Miles
Morro Bay South  (U.S. Fish & Wildlife Ecological System Designations)
Estuarine Subtidal Open Water Artificial 6.014
Estuarine Subtidal Open Water Subtidal 464.658
Estuarine Intertidal Aquatic Bed Irregularly Exposed 1,032.590
Estuarine Intertidal Beach Bar Regular : 37.585
Estuarine Intertidal Emergent Regular 778.7%
Estuarine Intertidal Emergent Irregular 241.091
Estuarine Intertidal Flat Trregularly Expased 8.465
Estuarine Intertidal Steambed Irregularly Bxposed 5.646
Marine Subtidal Open Water Subtidal 1,445.273
MarineIntertidal Intertidal Regular 128.310
Marine Intertidal Beach Bar Irregular 114.928
Marine Intertidal Rocky Shore Irregular 1.487
Palustrine Emergent Artificial Saturated Seasonal ' 7.086
Palustrine Emergent Intermittently Flooded 53.599
Palustine Emergent Saturated Semipermanent 73.014 5.018
Palustrine Forested Intermittently Flooded 83.253 57.780
Palustrine Forested Saturated Semipermanent Seasonal 4,858
Palustrine Open Water Artificial 4.467
Palustrine Open Water Artificial Intermiittently Exposed 6.571
Palustrine Open Water Intermittently Exposed 0.643
Palustrine Scrub Shrub Intermittently Flooded £.962
Palustrine Scrub Shrub Saturated Seasonal 10.198
Riverine Lower Perennial Open Water Intermittently Exposed 1.394
Riverine Upper Perennial Stream Bed : ' 0.504
Riverine Intermittent Intermittently Flooded 34.182
Upland 34,454.195 0.143

West MorroBay South (.S, Fish & Wildlife Ecological System Designations)

Marine Subtidal Open Water Subtidal 37,163.512
Marine Intertidal Intertidal Regular 34.917
Marine Intertidal Beach Bar Irregular 27.327
Marine Intertidal Rocky Shore 55.161 1.809
Marine Intertidal Rocky Shore Irregular _ 8.967
Palustrine Forested Intermittently Flooded : 2.476

Upland ' 1665.439
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Exhibit 1 B

The Incoxporated City of Morro Bay has a population of appronimately 10,000,
The Unincorporated Los Osos Region has a population of approsimately 15,000.

Tha San Luis xegion contains a State Prison a County Jail, a National Guard Baseand a
Community College, These facilitiestnakeup thebulk of the population of this region,
which a approsimately 10,000,

Inaddition to the laxge paxks shown on the Exhibit B map, there arenumezous small city and
county parkswithin thewatershed. The Federally swned land in the upper watershed
contains a portion of the Los Padres National Forest.{See the land ovwmnershipmap for
Federal ownershipboundaries).

Marro Bay Estuary Watershed Farming (in acres)

Intensive Continuocus Farming (804)

Nurssriss, Fruits and Nuts (53)

Non-Irrigated Grain (365)

R ith Fall Ti 912
Annual and Biannual Crons (2,195) oW Crops with Fallow Time ( )
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Exhibit 1C
Chorro Creek is one of two major dralnages entering Morro Bay. The creek drains an area of
30,000 acres and has formed an extensive "bird-foot” delta as it enters Morro Bay (Chipping
1974). The deltais generally defined as the seaward extent of vegetation. Based onthis
definition, the delta has increased in size from approximately 280 acres in 1897 to 423 acres
in 1965 (Gerdes et al, 1974). Most of the Increase Is related to the increase in soil erosion
within the watershed. :

For the most part, the plant community within the Delta is dominated by tidal marsh

vegetation, particularly pickleweed, Salicornia virginica. This plant is tolerant of tidal
inundation and saline solls. In the upper reaches of the delta and above the reach of
normal tides, pickleweed is replaced by willows and other brackish and freshwater wetland
vegetation (Showers 1986). Anintroduced species, hoary cress (Cardaria draba), has also
colonized the transitional zone between the salt marsh and freshwater wetland habitats.

Haltiner (1988) documented the extensive sedimentation that has occurred within Morro Bay

and the Chorro Delta. He reached the conclusion that the expansion of the Delta has
slowed because the edge has reached a stable, deep-water channel. Consequently, sediment
- reaching this point enters the Bay circulation system rather than being deposited on
shallow mudflats. Rather than building outward into the Bay, Haltiner concluded that
major portions of the delta were bullding upward by as much as twa to three feetas a
result of channel overtopplng and sediment deposition during major flood events.

Accelerated sedimentation has also been taking place in other portions of the bay. If the
conciusions of Dr. Asquith, who mapped the delta using historic charts and aerial
photcgraphs, and Dr. Haltiner are correct, then these other areas may be subject to even
greater problems due 1o more rapid transport of sediment from the delta regiofn.
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PREFACE

In August 1987, at the request of the Coastal San Luis Resource
Conservation District, the Soil Conservation Service through a
grant from the California Coastal Conservancy was regquested to
provide technical assistance to develop a plan addressing erosion
control for the Morro Bay Watershed in San Luis Obispo County.

To develop the plan, an erosion and sediment study was conducted
in the watershed. Critically eroding areas were identified and
treatment measures were developed to reduce erosion. These were
evaluated and a recommended plan was formulated.

Results of these studies were presented in two reports. The
first of the two reports entitled "Erosion and Sediment Study in
Morro Bay Watershed" was directed to the more technically
oriented reader whose interests center in the methodologies used
in estimating erosion rates, sediment delivery ratiocs, and
erosion reduction pctential. This more technical report also
provides a summary of alternative treatment measures that were

" examined, their costs, and one possible method of implementing

the recommended sclution.

The following report is directed to the reader desiring a more
detailed explanation of the overall planning process with less
discussion of the technical methodologies used in developing
data. As such, this document stresses the watershed setting,
watershed problems, formulation of alternative plans, and a
discussion of one method of implementing the recommended plan.

'It also addresses some of the impacts of installing the

recommended plan and describes the level of public participation
involved throughout the study.

While every effort was made to have each of the two reports serve
as separate entities it is recommended that both documents be
read if the reader seeks a comprehensive understanding and
explanation of the entire study.
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SUMMARY

The "Morro Bay Watershed Enhancement Plan" identifies and
discusses proposed land treatment and structural measures to
reduce sediment deposition as well as their relative economic
feasibility and local acceptability. Selected measures were
assessed on the basis of their cost-effectiveness and technical
adequacy in reducing sediment yield. Eight groups of measures
were evaluated. These included measures for roads, brushland,
gully control, riparian management, rangeland, small pastures,
conservation cropping, and urban areas. Sediment control
structures were also evaluated.

The most cost-effective measures were then formulated into three
alternative plans. Each alternative plan, consisting of
combinations of economically feasible measures, was further
evaluated to determine economic and technical benefits.
Alternative I includes the most cost-effective land treatment
measures to reduce soil erosion. Alternative ITI includes the
most cost-effective sediment control structures. Alternative
III, the recommended plan, includes a combination of the first
two alternatives. Costs, installation schedule, some
environmental impacts, and responsibilities related to the
implementation of the Recommended Plan are discussed.

ii
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1. INTRODUCTION

Mcrro Bay is a rich kiological resource on the Central Coast of
California in San Luis Obispo County. Recent data indicate that
sediment deposition in the bay will result in its loss as a salt
water estuary within 300 years. The purpose of the Morro Bay
Watershed Enhancement Plan is to identify economically feasible
and environmentally accepted measures to reduce sediment
deposition in Morro Bay. This report describes watershed erosiocn
problems, resources, formulation of the recommended plan, and
some potential environmental impacts. Alternative solutions to
reduce sediment yield to Morro Bay from sheet and rill erosion
resulting from intensive land use and streambank erosion from
unstable creek banks include a selection of different treatments
rated on their erosion reduction potential. Twenty-three
conservation measures were evaluated for roads, brushland, gully
control, riparian management, rangeland, small pastures,
conservation cropping, and urban areas. Trap efficiency, cost,
and life expectancy were also examined for sediment control
structures in the watershed. The Recommended Plan includes
combinations of 14 conservation measures and two sediment control
structures all of which were evaluated on the basis of cost per
ton of sediment reduced by each measure or combinaticn of
measures. The Recommended Plan combines rural and urban land
treatment with sediment control structures to reduce the average
amount of sediment by an estimated 47 percent and provides the
greatest reduction of the clay fraction from all erosion sources
to help prolong the life of the estuary system. Implementation
of the plan will require funding for design and construction of
the sediment basins, land treatment measures, and technical
assistance, using cost-share funds where appropriate.

The plan has been developed at the request of the Coastal San
Luis Resource Conservation District, through a grant from the
Coastal Conservancy to provide erosion control for the Morro Bay
Watershed. The sponsors requested technical assistance during
August, 1987 through a joint agreement with the Soil Conservation
Service (SCS) under the authority of the Scil Conservation Act of
1935 (Public Law 74-46).

The SCS provided technical assistance in the development of the
plan, and other federal, state, and local agencies assisted in
the planning process.



2. PROJECT SETTING

2.1 Location

The Morro Bay Watershed project area is East of Morro Bay, which
is located on California’s Central Coast, 237 miles south of San
Francisco and 11 miles northwest of San Luis Obispo (Figure 1).
The total drainage basin of the Morro Bay Watershed is estimated
to be 48,450 acres. The Bay is approximately four miles long and
one and three quarters miles at its maximum width. The central
portion of the Bay encompasses the delta of Chorro and Los Osos
Creeks. The salt marsh established on the delta is approximately
400 acres in size and is of considerable biclogical interest.

2.2 Climate

The watershed is characterized by a Mediterranean climate of
cool, wet winters and warm, dry summers. Mean air temperatures
range from lows around 45°9F in January to highs of 75°F in
October. Ninety five percent of the total annual precipitation
falls between November and April with 18 inches being recorded as
a 23-year averade in the watershed. The wettest year on record
in the area was 1969 when 38.74 inches of precipitation were
recorded in Los Osos (USDA/SCS Soil Survey, 1981). Prevailing
winds are northwest averaging 15 tc 20 miles per hour.

2.3 Geology

The underlying bedrock in the watershed is intensely folded,
fractured, and faulted. The watershed is underlain by a mixture
of igneous, metamorphic, and sedimentary rocks, which are less
than 200 million years old. Earthquake activity or intense
rainstorms greatly increase landslide potential and severity in
sensitive areas. Examples in the Morro Bay Watershed of such
areas include debris landslides, soil creep, and large slumps.
Active slumps or creep areas may be covered with grass sod and
will move as a unit. Sediment deposition from these and other
sources impact the Chorro/lLos Osos Delta and the lower channel
reaches of Chorroc and Los Osos Creeks. The loss of Bay volume is
also accelerated by the eastward shifting of the spit (Morro Bay
State Park, Figure 1).

Morro Bay was formed in the last 10,000 teo 15,000 years by the
submergence of the river mouth at the confluence of Chorro and
Los Osos Creeks. This submergence was a result of the post-
glacial rise in sea level of several hundred feet (Haltiner,
1988). Subsequent littoral transport created the spit to the
west of the Bay.
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2.4 Land Use

Rangeland (grassland) comprises approximately 60 percent of the
watershed study area (Figure 2, Table 1). Livestock operations
are principally cow-calf enterprises supported by highly
productive grasslands. Emphasis on range beef preduction and
economic return brought steeper and more marginal areas of
rangeland into use.

Cropland is farmed using a grain-garbanzo bean rotation with the
grain stubble used by grazing l