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HISTORY

Elkhorn Slough stretches 74 miles, predominantly through rural
Moss L-nding in Monterey County. Un like the usual dying condition
condition of other estuaries,Elkharn Slough is a viable and increasing
system due to natural conditions as well as human-influenced chunges
(see table 1). The once-fresh water system now reaches salinity
levels equal to or greater than the ocean during high '"ide, and 1is
diluted consicderably by fresh water run-off during periods of low

tides. Thus, the Elkmorn Slough maint=ins all the faatures of =

salt water estuary.
", ..estuary means that part of a river of s:iream or other
body of water having unimpared connection with the open
sea where the sea water is measurably diluted with Ffresh
sater derived from land drainage.”
-Coastal <{one Management Act Sec 312, 921.2 (n) (CZMA)
Elkhorn Slough is one of the most diverse and least disturbed estuaries
cn the west coast, partly due to the fact that the slough ocpens up
to a deep submarine canyon attracting many forms of oceanic life.]
The slough system maintains a self-cleaning flushing action from
the twice-daily tides and the filtering action of the marshlend
vegetation which replenishes nutrients and moves fish and inverte-
bratas.z Another important aspect of the estuarine environment is
the highly efficient energy conversion of sunlight to abundent nu=
tients used by a large number of life Fnrms.3
The Elkhorn Slough was once inhzbited by the Costanoan Indians.
There are 14 recorded (10 unrecorded) archenlogical sites surrounding
the slough; all being kitchen middens which contain revealing char-
acteristics of the Indizns' lifestyle and offer hints of the slcugh's
general conditions and life forms of the past.d
The slough and surrounding marshlands are being used in various
ways. About one half of the marshlands are being reclaimed by cairy
farmers for grazelands. Nature Conservancy, a private conservaticn-

a

oriented establishment, has purchased a total of 343 acres of prime



marshlands and vital upper slough areas for natural recamation.
The PG&E facilities located at Moss Landing, use the salt water
from the slough for the cooling down process and the resulting
thermal waters are relocated to another area within the slough.
The San Diego Salt Company owns 800 acres of salt ponds in Elkhorn
Slough, only 300 of which are being used for raising brine shrimp
and oysters. Non-human uses of the slough include hatcheries for
various species of fish and habitats for a large variety of salt

marsh f‘aunu.5
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LEGISLATICN

Because of the unique characteristics of the Elkharn Slough
a wave of attention has flooded the area with concerned citizens
and inturest groups to preserve it. The slough is believed to be
a resource-rich environment for scientific studies and educative
purposes. Stemming from the Federal Coastal {one Management Act
of 1972 (CZMA), revised in 1976, and propusitinn 20,now the CA,
Coastal Act of 1976 (CCA), federal money was made available on a
matching grant basis for acquisition, develcpment and oper tion of
valuable areas classified as Estuarine ﬁantuaries.7 CZMA defines
Estuarine Sanctuaries as...

"...a research area which may include any part or all of
an estuary, -adjoining transitional areas, and adjacent
uplands, constituting to the extent feasible a natural
unit, set zside to provide scientists an. students the
opportunity o examine over a period of time the ecologi=-

cal relationships within the area."
-Sec 304 e

Acguisition®

Under sectian 312-921.4a (CZMA), one area ranging from Mexico to
Cape Mendicino (i.e. the "Californian" classification) will be se=
lected for an Estuarine Sanctuary title,

Development:

Section 312-921.3a (CZMA) s:ates: @£w°

"The purpose of the estuarine sanctuaries®is to create
natural field l=z=boratories in which to gather data and
and make studies cf the natural and human processes pc=-
curing within the coastal zone...for research anc educa-
tion purposes especially to provide some information es=
sential to coastzl zone management decision-making."

It is stressed in many areas of CZMA that the estuarine sanctuaries
be studied, a2ssessed and used as a vehicle of education to raise
the public zwareness of the value and importance of these life=
sustazining areas.

Management:

Section 312-921,30

"Management of estuarine sanctuaries shall be the respon-
sibility of the applicant stete or its agent...in confor=-
mance with these guidelines:




"a. Uefine the intended research purposes of the estuarine
sanctuary.

b. Vefine permitted, compatible, restricted and prohibited
uses of the sanctuary.

c. Include a provision for monitering the uses of the
ganctuarys, «.

d. Ensure ready access to land use of the sanctuary by
scientists...

e. Ensure public availability and reasonable distribution
of research results...

f. Provide a basis for annual review of status of sanctuary...

g. 9pecify how the integrity of the system which the sanc-
tuary represents will be mairtained.

h. Provide adequate authority and intent to enforce man-
agement policy and use restrictions."”

The Elkhorn Slough is part of a dynamic system in Fonterey County.
The area is being shared by diverse interest groups ranging from

big business (Kaiser, PG&E) to private land holders (dairy and straw-
berry farmers). Because of the risk of damaging this environmentally
sensitive area* a number of proposals have been issued to determine

the fate of the slough,

*"Enpvironmentally sensitive area means any area in which plant or
animal life or their habitats are either rare or especially valuable
because of their special nature of role in an ecosustem and which
could be easily disturbed or degraded by human activities and devel-
opments," -CCA Sec, 30107.5
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PROPOSALS

Elkhorn Slough consists of approximately 2500 acres of sub-
merged marine areas, tidal flats and salt marsh which empty
directly into the Monterey Submarine Canyon. Inland, about
226 square miles of primary watershed feed the slough system,
and create very important estuarine wildlife habitats. Human
impacts are rapidly degrading the quality of these habitats.
Many current proposals for the area includc maximum impact
uses such as highway and harbor expansion, and industrial
and residential development. Other viable proposals advocate
preservation of the slough system before it is degraded beyond

repair.
Central California Regional Coastal Zone Commission

The Central California Regional Coastal Zone Commission is
reccommending that the Elkhorn Slough be designated an estuarine
sanctuary under the provisions set forth in the Coastal Zone
Management Act of 1972, The Coastal Commission feels that such
a unique fragile environment should be fully researched in hopes
to attain a better understanding of natural processes and their
interrelations so that the findings could be used to devise ef-
fective planning methodologies for estuarine areas. For use as
a model, it is felt that Elkhorn Slough is the best represent-
ative system of those proposed. Seven college level institu-

tions, as well as local high schools, are currently using the



area as a living outdoor laboratory for scientific research

and environmental education. Its proximity to the Monterey
Submarine Canyon and the valuable nutrients it provides makes
the slough very productive in terms of marine life. Protect-
tion of the area is needed if the degree of species diversity
is to be maintained. Important spawning grounds for geograph-
ically unique species could be destructively altered if further
development is allowed around the slough. Moss Landing Marine
Laboratory, Hopkins lMarine Station, U.C, Santa Cruz, Naval Post-
Graduate school, Cabrillo, Hartnell, and lMonterey Peninsula
Community Colleges have begun to collect some baseline data

at Elkhorn Slough, but much more needs to be done if a clear
understanding of estuarine areas is to be gained. If the
slough is designated as an estuarine sanctuary, some minimal
impact uses will still be allowed, such as fishing, duck hunt-
ing, birdwatching, etc.. The purpose of the estuarine sanct-
uary in this case is to prevent further environmental degad-
ation.

The Coastal Commission proposes that all the lands within
the conservation zone (10 feet above mean high tide) be aquired
for direct management as an estuarine sanctuary. For areas in
the remianing primary watershed, minimal impact zoning and/or

the purchase of development rights would occur to Ffurther pro-

tect the slough system.



Nature Conservancy

Nature Consrvancy is a group of concerned environmentalists
based in San Francisco that would also like to see Elkhorn
Slough preserved. In their report, they stress the importance
of estuary preservation at great lengths. The most productive
and energy efficient ecosystems are estuarine, and Nature Con-
servancy feels that because of this, estuary systems warrant
extensive research in their natural state. The activties they
percieve as threatening to the Elkhorn environment are inten—
sive agriclture, industrial, residential, and recreational
development. The Department of Fish and Game and the National
Oceanic and Atmospheric Association highly reccommend public
ownership of the slough, as does Nature Conservancy. Nature
Conservancy is out to aquire land before it is degraded, and
already owns 343 acres in the slough area, which are presently
. "maitained" by voluteers from the Moss Landing Marine Labs.
They have no real management scheme other than land aquisi-
tion. The report contains little hard data aside from species
inventory, and is most concerned with stating the Nature Con-

servancy's values and purposes.

Sierra Club

The Sierra Club submitted a report to the Coastal Commission
that did not really propose a specific course of action. The
Sierra Club was merely letting the commission know that it was
concerned about salt water intrusion and intensive groundwater

extraction that is occurring in the watershed. Included was



a map that showed Hydrologic units capable of sustaining devel-
opment. They also quoted section 30250 of the California Coast-
al Act of 1976 which states, "Newdevelopment shall be located
within existing déveloped areas able to accommodate it: wieh
adequate public services that will not have adverse effcts on

coastal resources.

Other possible alternatives for preserving the Elkhorn
Slough are by designating it a marine sanctuary, national
wildlife refuge, wildlife conservation area, state park,
endangered habitat area, private preserve, or university

research preserve,

Coastal Zone Management Act of 1972

Section 312 921.4; Biogeographic Classification

a.) It is intended that estuarine sanctuaries not be chosen
at random, but should reflect regional differentiation and a

variety of ecosystems so as to cover all significant variations.

Classification #

Californian: South‘Pacific coast from Mexico to Cape Mendo-
cino;.shoreland influenced by coastal mountains; rocky coasts
with reduced fresh water run-off; general absence of marshes

and swamps; biota temperate.

All three areas propsed are from the same biogeographical

claséification. The remaining two are Upper Newport Bay and



Bodega-Tomales Bay.

Bodega~Tomales Bay

The Bodega-Tomales Bay area is about 45 miles from San Fran-
cisco, right adjacent to the Point Reyes National Seashore.
The area was proposed for estuarine sanctuary designation by
the North Ceﬁtral California Regional Coastal Zone Commission.
Their Purpose was stated as;

3 Long term studies for better understanding of estuarine
ecosystems.,

2.Continuing and broadening baseline data,

3. Investigation into environmental condition change pre-
diction.

4. Monitoring system of human impacts

5. Determining carrying capacities of estuarine ecosystens.
The report was almost entirely based upon the detailed histor-
ical background of scientific research done in the area. 1In
1948, University of the Pacific set up their Pacific Marine
Station, and in 1966, vu.cC. Berkeley built their Horseshoe Cove
Marine Station. Other institutions that do research in the area
are, Sonoma State, Santa Rosa and Marin Community Colleges, Pt.
Reyes Bird Sanctuary, Audobon Canyon Ranch, and the Department
of Fish and Game. U.C. Davis, U.C. Santa Cruz, and U.C. San
Diego also use the area for summer field study courses. Much
baseline data has already been callected by these institutes.

Much surrounding land is managed by federal or state



agencies. Bodega Head is a state park, and the Department of
Fish and Game has established an ecological preserve at the
upper end of the bay. The possibility of including Bodega=~
Tonmales Bay in the Pt. Reyes National Seashore is also being
discussed,
The area proposed for estuarine sanctuary designation totals

about 220 square miles. However, the bay is not a true estu-

ary system,‘and conSequentally mat not meet the federal guide-
lines for estuarine sanctuaries.

Upper Newport Bay

Upper Newport Bay is located 72 miles northwest of San Diego,
and covers about 1000 acres. The bay itself (741 acres) is sur-
rounded by vertical bluffs making access difficult. Most of the
land in the area is owned by the Irvine Company. Adjacent urban
and commercial areas have direct impacts on the system., The bay/
estuarine area, which is now an ecological reserve, is about 1%
miles from U.C, Irvine.

In the 1930s Upper Newport Bay was diked to create salt ponds.
Since then more and more residential and commercial uses have
occurred around the bay. Ten million people now reside within
an 80 mile radius of Newport Bay. In September 1972, the Upper
Newpoft Bay Field Committee was formed to come up with some
sort of planning scheme for the area. Since thier formation,
they have created three proposals concening the possible futures
of the bay.

The Upper Newport Bay Land Exchange Coﬁcept would include



a marina, and increased urban and commercial development. An
aquatic complex would be built, and there would also be provis=—
ions for several small parks. The public was opposed to this
plan. Under the Park Plan, bike paths, elevated walkways, and
an interpretive center/museum constructed on the estuary. This
idea was the Department of Fish and Games' favorite. The Alter-
nate Plan would have the interpretive center/museum in the upper
bay while continuing urban and commercial development in the
south bay. |

Upper Newport Bay is already an ecological reserve. In add-
ition to being a candidate for estuarine sanctuary nomination,
the field committee is also seeking money from the Land and Water
Conservation Fund to aquire public ownership of undeveloped up-
lands. According to the plans submitted, the estuarine area

would be managed by the Department of fish and Game in conjunc-
tion with Orange County and/or the city of Newport Beach.

The underlying purpose of estuarine sanctuary designation is
for a chance at restoring the bay to a more desirable level.
This restoration process would include work by Cal Trans to
restore the salt ponds. The National Oceanographic and Atmos=
pheric Association stated in its estuarine sanctuary guidelines,
aIt would appear that if restoration efforts cannot occur with-
out estuarine sanctuary designation, then given the limited

resources of this program, such efforts would not be feasible,."

Once an area has been selected for estuarine sanctuary nom-
ination, the Coastal Commission's recommendation will be given to

the National Oceanographic and atmospheric Association. 1If



NOAA dgrees with it then it will get federal nomination. After
this happens, public hearings will be held concerning land agui-

sition.



ACTORS INVOLVED:

It is imperative to have the estuarine sanctuary proposal for Elkhorn Slouch

reviewed by interested parties. The Coastal Commission directed by Les Strnad in

conjunction with the Monterey County Planning Uepartment directed by Bill Farris

will draw up the final proposal for the sanctuary.

Othe national, state, and local

governmental agencies will be involved as part of the technical advisory committee,

Special interest group-, educational institutions, and local public will be involved

Some of the key actors are listed below.

GOVESNMENTAL AGENCIES

Ca. Lept, of Fish and Game - Mr. E.C, Fullerton, director

U.S, Environmental Protection Agency - Mr, P, DeFalco, director
State Water Resource Control Board - Nr. B.B, Dendy, director
U.S, Fish and Wildlife Service - Mr., R.K. Martinson, director

U.5.C. Sea Grant Program - Mr., Alan Kreditor
U.C, Sea Grant Program - Mr. Jim Sullivan

U.S. Geological Service - Mr., George Robinson, asst, regional cirector
States Lands Commission - Mr, William Northrup, executive director

National Oceanic and Atmospheric Administration

Special Interest Groups

Sierra Club - Dave Bockman, Norbret Dahl
Audubon Society

Friends of the Earth .

National Parks Service; San Francisco office
Consercation Foundation

various sportsmans clubs

Educational Institutions

Moss Landing Marine Station

University of California, Santa Cruz - Bill Doyle

Hopkins Marine Station
Naval Post-Graduate School
Cabrillo College

Hartnell College

Monterey Penninsula College



Local Public

Monterey County realators

indvidual property owners

Ruth Andresen, Central Coast Region “ommissioner
Farmers and Growers Assoclation



INTERRELATIONSHIPS

The acquisition of the Elkhorn Slough, under section 312 of
CZMA, for the purpose of an estuarine sanctuary will mean restricted
development® and revised land-use policies of the surrounding areas.

The prime use of an estuarine sanctuary is for scientific research

gtermini the natural evoluti . :
deter ng t 1 o OM\ 4f the estuarine environment, and

the effects of human intervention. B8y definition the Elkhorn Slauch
as a estuarine sanctuary would be a "sensitive coastal resource area;

which means...

" ..those identifiable and geographically bounded land

and water area within the coastal zone of vital interest
and sensitivity. 'Sensitive coastal resource areas' in-
clude: a) Special marine and land habitat areas, wetlands,
lagoons, and estuaries as mapped and designated in Part 4
of the coastal plan."-(CCA 30116)

Management Program (CZMA Sec, 305):

(b)(1)."...the Act requires that the menagement program include:
L an-identifigation of the boundaries. of the coastal zone
sub ject to tne management program
- a definition of what shall constitute permissable land
and water uses within the coastal zone which have a direct
and significant impact on the coastal waters
- an inventory and designation of areas of particular con-
cern within the coastal zone.

*Dgvelopment means, on land, in or under water, the placement oOT
grection of any solid material or structure, discharge of disposal
of any dredged materials or of any gaseous, liquid, solid or thermal
waste, grading, removing, dredging. mining or extraction of any
materials; change in the density or intensity of use of land, in=
cluding, but not limited to subdivision pursuant to the Subdivision
Map Act. (CCA 30106)

1) Coastal Zone lManagement: The Process of Program Develooment,

.Coastal Zone Management Institute, 1974 ppB6=-7



thical 4, section 30230,

reinforces the Protection sensitive
coastal resource

areas should receive:
"Specia protection shall pe 9iven to areas ang species of
i icance., Usgs of the marine
i Manner that will
maintain healthy Populatiaons of a1} Species of marine or-
ganisms adequate for long

~tarm cCommercigl, recrestional,
scientific and 8ducational Purposes." (CCA)
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There are sevéral potential points of conflict between the implementation of an
estuarine sanctuary and several of the important actors., Many of the present and propos=
ed usages of the Elkhorn Slough area would be detrimental to an estuarin sanctuary,

Residential use at present is severly detrimental to the slough because of the lack
of a thorough managment policy. Further intensification of this use would only compound
these difficulties; Some difficulties with residential usage of this area may be list-
ed as problems due to grading, individual septic tanks, increasing lack of fresh
water as a result of the overdraft of grounq water supplies causing salt water intru-
sion into the aquifer (ﬂﬂgﬁhfﬁﬂhaﬂﬂuﬂ)l, increase in impermeable surfaces, noise and
human disturbtances ruining habitat, and visual impact on the area,

Agricultural use poses several conflicts with the need for a pristine environment
to study the slough, Fertilizer and pesticide run off ard run off from grazing have
important effects on the natural distribution of the biota in the slougsh., rrosion and
siltaticn are real problems from both graising and agribusiness, The present overdrafti
of the groundwater supplies, increased nolse.and human disturbances and visual impact
are not consistent with an estuarine sanctuary. A further major conflict would be the
ruination of habitat due to the clearing of the land,

The marine termin,l and the expansion of Pacific Gas and Electric Company could
have detrimental effects on the slough by the quality of the air, industrial runnoff,
effluents, and seismic hazards it would impinge on the area. The visual impict offshore
as well as onshore is not consistent with an estuarine sanctuary. Futurictically
looking at the expansion and that consent on this facility could become a precedent
for further expansion, several conf.icts arise, One can see a long term increase in the
-0il spill potential as larger vessels are needed to supplies the demands of the central

coast., Also with the increasing acceptance of the use and transportation of .liquid

nitogen gas (LNG) further facilities and/ hazards could be placed on the area,



Many of the same problems can be reiiterated for Kaiser Industries expansion
projects such as effluent, noise, air, increase in impermeable surface, seiznic, visual
impact, and industrial run off impacts, Due to the settling ponds,ground water dispersion
of wastes may have detrimental effects on the slough., Also its proximity to Moro Coho
Slough, part of the Elkhorn Slough complex, creates several negative impacts ,

Increased recreational usage could have destructive effects on the slough unless
sirictly controlled, Some of the areas of conflict would be recreational facllities
such as comfort stations, parking, boating, and noise, human disturrances sucnh as
trampling and scavaging of habitats and increased fire hazard,

Highway 1 expansion would cause severa: difficulties in maintalning an estuarine
sanctuary. Air and noise impacts would greatly increase. Population intensification of
the area (i,e. buffer zone and watershed lands) along with its suiport faclities would
certainly occur, It would also increase the acceés to the Elkhorn Slough area which at
present has no managing body to deal with the issues involved, It could also potentially
open the slough to increased woating by raising the height of the bridge,

Moss landing hartor expansion would have direct negative effects on an estuarine
sanctuary as it would destroy biota habitat, cause further fouline of the waters
along with several potential indirect effects on the natural system by changing tne
boundaries of the harbor,

The fishing industry as stated in the preliminary report on an Elkhorn Slough
estuarine sanctuary is contingent on the quality of the water, Increased fishins
could impinge on the estuarine ecology,

Conservation groups and sportsmans clubs would like to see the slouzh in its
'natural' state, Many of the governmental agencies would also uphola this proposition
but realise without adequate control over the Preservation and Conservation (P&l)

area there is little chance in maintaing this goal,

1s



The demands on the Elkhorn Slough complex are great., As has of'ten peen stated
'if you can do it in Elkhorn S8lough, you can do it almost anywhere' - a statement

of the complexity of the conflicts for presnt and potential usare of the slough,

1

San Joadyin UDistrict of the ritment of Wate%\&sifurces. “"North Monterey Water
Resource Invgstigation”,

i



