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Sec NOTE below

scH

Project fitle: San Onofre Nuclear Generanng Stauon (SONGS) Artrficral Reef

Lead Agency' Sure Lands Commsston Contact Petson Mary Gnggs

Sueer Address 100 Howe Avenue Surte 100-South Phone (916) 57+t814

Crry Sacrarnento Z;tp.95825-8207 County Sacramento

Mall ro Sl'rc Clcanoghoosc, l4OO Tcnth Srr.cr. Sacrlmen.o CA 95t14 916/i145{bl3

I
T
t

koject Location

Counry' Ortnge

Cross Snects: Offshore from the Ctry of San Clemenrc

.tqsessor's Parcel No

Withrn 2 Miles: Starc Hury #'

ArporG

CityA.learest Commumty' Crry of San Clemente

Total Acres' 355 Acres

Sccnon. Twp Range

Warcrways: Pactfic Ocean

Rarlways: Schools'

Base

Document Tlpe
CEQA IL NOP

- Early Cons
- Neg Dec
- DraftEIR

- Supplemeny'Subsequenr NEPA.
_ EIR (Pnor SCH No.) -
_ Other

Other' - Jornt Documenr
- Frnal Document
_ Other

- NOI
- E A
- Draft EIS
_ FONST

-Local Action Typc
- General Plan Update
- General Plan Amendrncnr

General Plan Element
- Comnumry Pla$

_ Spenfic Plan
_ Masrcr Plan
- Planned Uut Development
- Sue Plan

- Rezone
- Prezone
- Use Permrr
- Land Dtvsrcn (Subdtvtston

Parcel Map, Tract Map, erc.)

_ Annexanotr
- Redevelopmcnt
- Coastal Permrt
- Other

I
I
T
I
I
I
t
I
T

Development Type
Resrdenual: Urus - Acres -

Sq Ft - Acres - Employees
. Sq Ft.- Acres - Employees

Sq.Ft - Acres - Employecs

- Warer Facrliues' Tpe
- Trarsponauon: TPe
- Mirung
- Power

Mmeral
Ty?e

Wasrc Trea:rncns Type
- HazardousWaste: Ty?e

MGD _
- Office:
- Commcrcnl
_ Industnal:
- Educanooal

Wans _

Panrelrinnrl

-X- Othcr: Artrficial Kelo Reef

Project Issues Discttsscd ia Docunent
-{ Aesttreuc/Vrsual - Flood Plau/Floodng
- Agnculard Land - Forest Land/Fre Hazard
-X Ar Quatrty J Geologrc/Sersmrc
-X ArcbeologrcaVHtstoncal- Mrnerals

J Coastal Zone J Nose
- Dramage/Absorpnon -S, Populanon/Housrng Balance
- Economrc/Jobs J Pttbltc Servtces/Facthues
- Frscal X Recreauon/Park

- Sewer Capacrry - Wedand/RtPanan
- Sorl Erosron/Cornpacuory'Gradc -f, Wildlfe

- SchoolsAJniventnes
- Sepuc Sysrcms

- Soltd Wasrc
L Toxic/Hazardous
-f, Traffrc/Circulanon
_ Vegeauon

-f, Warcr Qualry
-f,, Water Supply/Grndwarcr

.f, Growttr Inducmg
-f, l-anduse
JL Cumulauve Effecs
- Other

t

I
I

Present Land Use/Zonrng/Generet Plen Use

Project Description
Lcase of 355 aCrcs of offshorc Srare Lands for Oe corumrcdon of the San Onofte Nuclcar Generaung Stauon (SONGS) E:cpenmcnal and

Mitigauon Anrficral Rccf in rwo phases. An expenmcmal reef of 16.8 acres would be burlt ard morutorcd over a five year penod

Folowrng ths, the fult mrtigauon rccf would be corctructed to achieve 150 acrcs of persstcnt kelp beds.

Norc. Cleannghorse will assrgn rdenuficarion numbers for all ncw projecs. If a SCH numbcr already exlsts for a ProJect (e.g from a

Norrcc of Prcparuron or prevrorx! draft document) please fill rt rn.
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Resources Agency
Boatmg & Waterways
Coastal Commssron
Coastal Conservancy
Colorado Rrver Board
Conservatton
Frsh & Game - Long Beach
Forestry
Office of Hrstonc Preservatron
Parks & Recrcanon
Reclamatron
S.F Bay Conservatron & Developmenr Commlsston
Water Resources @WR)
Business, Transportation & Housing
Aeronautrcs
Calfornn Hrghway Parol
CALTRANS Drsura #12
Dept of Transponauon Plannrng (Headquarten)
Housrng & Communrty Development
Food & Agriculture
Health & Welfare
Health Servrces
State & Consumer Services
General Servrces
OLA (Schools)

KEY
S * Document sent by lead agency
X - Documenr sent by SCH
f = Suggested Drtnbuuon

Environmental Affairs
Arr Resources Board
APCD/AQMD - South Coasr
Cahfornra Waste Management Board
SWRCB' Clean Water Grants
SWRCB Delta Unrt
SWRCB WaterQualrty
SWRCB WaterRrghrs
Regronal WQCB # 8 ( Santa Ana )
Youth & Adult Corrections
Correctrons

Independent Commissions & Oflices
S Energy Commrssrcn
S Natrve Amencan Hentage Commssron

Pubhc Utilrtres Commrssron
Santa Moruca Mountams Conservancy
State Lands Comrnssron
Tahoe Regronal Plannrng Agency
Other Degt of Toxrc Substances Control
other -

S

Stanng Date. March 9, I

Srgnuure4

Lead Agency (Complete rf applicable)

Consultng Frrm' Resource Insrghts

Address' 555 Unrversry Ave Surre 275

Crry/Starc/Zrp: Sacramenro CA 95825

Elarne Russell

(916) 921-1910

For SCII Use Only:

Date Recerved at SCH.

Date Revrew Starts:

Date to Agencres:

Date to SCH:

Clearance l)ate:

Notes

Contact:

Phone

t
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Applicant: SouthernCaliforniaEdison

Address

Mr. Frank Melone

22214 Walnut Grove Ave

Crr-v/State/Zrp Rosemead CA 91770

Phone (616')302-9775

Public Review Period (to be filled rn by lead agency)
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STATE OF CALIFORNIA PETE WILSON Gwernor

CALIFORNIA STATE LANDS COMMTSSION
100 Howe Avenue, Sune 100 South
Sacramento. CA 95825-8202

DATE:

TO:

PROJECT:

APPLICA].{T:

ROBERT C. HIGHT, Erecutwe Ofrcer
(916) 57+1800 FAX (916) 57+l8lo

Caltforna Relav Semce From TDD Phone l4AO-73*2922

from Votce Phov 140G.735-2929

Contoct Phone (9161 574-1890
Contact FA'Y (916) 57+1885

NOTICE OF PREPARATION AND NOTICE OF SCOPING MEETING
FOR AN ENVIRONMENTAL IMPACT REPORT

March 6, 1998

Responsible Agencies and Interested Parties

Lease of 355 acres of offshore State Lands for the constnrction of
the San Onofre Nuclear Generating Station (SONGS)
Experimental and Mitigation Artificial Reef in nvo phases. An
expenmental reef of 16.8 acres would be built and monitored over
a five year period. Following this, the full mitigation reef would
be constructed to achieve 150 acres ofpersistent kelp beds.

Southern California Edison Company (for the SONGS owners)

PROJECT LOCATION; Orange County offshore from the City of San Clemente

The State Lands Commission, as Lead Agency under the California Environmental Quality Act
(CEQA), is preparing an Envrronmental Impact Report (EIR) for the project identified above.

The purpose of the Notice of Preparation (NOP), is to obtain your views as to the scope and
content of the environmental information and analysis which should be included in this EIR.
Responsible Agencies, whichwill use the EIR in their own perrritting decisions, should respond
in a manner gernrane to their stahrtory responsibilities for the proposed project.

The project description,location ard the potential environmental effects are contained in the
attached materials. A copy of an Initial Study is not attached.

Due to the time limits mandated by State law, your response must be sent at the earliest possible

date but not later than 30 days after receip of this notice.

Please send your response to Mary Griggs, Project Manager, at the address shown above.
(916) 574-1814. We will need the name for a contact person in your agency.



Pursuant to Section 15083, Title 14, California Code of Regulations, this is to advise that the
State Lands Commission (SLC), is conducting an environmental scoprng meeting for the
proposed project described above.

MEETING LOCATION: San Clemente Community Center - Ole Hanson Room
100 North Calle Seville
San Clemente, CA 92672
(7t4) 862-8264

Monday, March 30, 1998

2:00 p.m. - 4:00 p.m.
7:00 p.m. - Close of Comments

DATE:

TIME:
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SONGS Experimental and Mitigation Artificial Reef

Project Description

Southern California Edison Company (Edison), acting on behalf of the owners of the San
Onofie Nuclear Generating Station (SONGS), filed an application with the State Lands
Commission on March 2, 1998. to lease 355 acres of offshore land in southern Orange
County near the City of San Clemente. Edison is proposing to construct an artificial reef
in two phases to comply with. the California Coastal Commission's mitigation
requirements for SONGS rmder Permit No. 6-81-330-4'.

The first phase of the proposed project is an experimental reef consisttng of 16.8 acres of
artificial reef construction- The Coastal Commission approved Edison's Preliminary Plan
for the experimental reef on May 14, 1997. A total of 42 separ:$e 0.4-acre -xperimental
modules would be placed throughout a 200-acre area. The modules would test different
materials (quarry rock and recycled concrete) and densities of materials (17% to 67Yo
coverage of substrate) for their success in growing persistent medium- to high-density
kelp beds (defined as 4 plants per 1002 meters). The experimental reef would then be
monitored over a five-year period.

The second phase ofthe proposed project involves construction of a larger mitigation reef
to achieve i minimum of 150 acres of persistent kelp beds (including the 16.8-acre
experimental reef). At this time, it is expected that the larger reef would be built in the
sanre location as the experimental reef 

"toog 
the coast of the City of San Clemente. The

150-acre mitigation reef would be constnrcted within the 355-acre lease area. The exact
design and location of the larger reef will not be determined until the results of the
experimental reef are evaluated. If the experimental reef is not successfuf or significant
unavoidable impacts are folnd at the San Clemente site, other locations in the region near

San Onofie might be considered for all, or part, of the larger reef,

State Lands Commissionrvill prepare a Program EIR to evaluate the two phases of the

proposed project.

Project Location

The location of the proposed experimental and larger mitigation reef is approximately 0'6

miles off the coast of southem Orange County near the City of San Clemente. The

pro3ect area is located between San lvtateo Point and the San Clemente Fishing Pier. The

attached maps detail the experimental and larger reef project location

Probable Environ mental Etfects

The construction and implementation of the artificial reef project could result in

environmental effects,in a number of areas as follows:



I Ar Qualrty

Construction of the reef would involve the use of various heavy equipment and
tugboat/barge transportation resulting in potentially significant air emrssions.

2 Biological Resources

The creation of a minimum of 150 acres of persistent kelp beds would affect local
currents and panerns of sedimentation. The changes could adversely affect San Mateo
Kelp and other existing kelp forests in the vicinity of the project area.

The constnrction of the reef would temporarily displace wildlife and fish species
occr:rring in the vicinity of the project. However, the creation of.the reef would have a
beneficial effect on biological resources over the long tenn-

3. Cultural Resources

There is a slight chance that the constnrction ofthe anificial reef would have a sienificant
effect on cultural resources in the project area

4- Recreation/Public Sentices

The creation of 150 acres minimum of persistent kelp beds would substantially increase
the amount of kelp that may wash ashore. This may rezult in recreational impacts and the
need for additional public services for kelp cleanup.

The use of various sizes of quarry rock and recycled concrete to construct the anificial
reef would substantially increase the amourt of material located ofshore. Smaller rocks
and pieces of concrete could be washed ashore in major storm events creating a safety
hazard and inconvenience for recreational users.

5. Socioeconomrc Efects

The constnrction of the anificial reef could temporarily interfere with commercial and
sport fishing activities in the project arc4 particularly for lobster, crab and sea urchin
harvesting.
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CALIFORNIA STATE
LANDS COMMISSION

GRAY DAVIS, Lzantenant Goornor
KATIILEEN CONNELL, Con troller
CRAIG L. BROWN,Dtector of Fuuna

EXECUTTVE OFFICE
100 Howe Avenue, Surte lOGSouth

Sacramento, CA 9592S€2m

ROBERT C. tlIclIT, Exeailrce Ofico
(e16) 571-1800 Fax (916) 574-1810

Calfomu Rclay Stotcc Tont TDD Phou I-8/JJ.I7?.*AZZ
fttttt Votcc Ptuu l.-|l{Jf)-73*2929
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NOTICE OF AVAILABILITY OF DRAF"T PROGRAM EIR
(Sectron 15087 CAC)

Project Title: Constnrcuon and Management of an Artificial Reef in the Pacrfic Ocean
near San Clemente, California.

Project Proponent: Sourhern CalifonriaEdison Company (for the San Onofre Nuclear
Generaung Statron (SONGS), owners)

Pro.;ect Location: orange county offshore from the city of san clemente

Project Description: Consmrcuon and moruronng of an anificral reef ia two phases.

Phase i: Constmctron and morutoring of a 16.8 acre expenmenral
aruficral reef consrsung of 42low-reiief modules (0.-l acre each.)

Phase 2: Design and consmrcuon of a nummum of 133.2 addiuonal acres
of low-relief artrficral reef. supporrlng a total of 150 aces of
sustamable, medium to higb densrty keip beds and assocrared
kelp bed brota

The CALIFORNIA STATE LAI'{DS COMMSSION is the Lead Agency on this PEIR and
copies may be obtained from. or reuewed aL the followrng locauon:

Califomia State Lands Commission
Drvision of Envuonmental Plannrng and Managemenr
100 Howe Ave.. Surte 100 South
Sacramento. California 9 5 82,5 -82A2

Revtew Periods: The State CEQA revrew penod begins onNovember 9, 1998. asd ends oa
December 28. 1998.

Contact Person: MARY GRIGGS Telephone: (916)574-1814

Anyone interested in this nurtter is invited to comment on the document by wntten response or
by anendance at the following public meeting:



MEETING LOCATION.

DATE:

TIME.

San Clemente Communrty Center- Ole Hanson Room
100 North Calle Sevilie
San Clemente. CA 92672
(714) 862-8264

Thursday. December 10, 1998

2:00 p.m. - 4:00 p.m.
7:00 p.m. - Ciose of Comments
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Appendix B
Oral a,nd Witten Respons'es'to

Notice of Preparation
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CATIFORNIA STAAS LANDS COI.{MISSION

PUBLIC SCOPING MSETTNG

For The Program Environmental ImPact RePort

San Onof,re Nucl.ear Generating Station

ExperJ.mental and Full Uitigation Artlflcial Reef Project

San Clemente Comnunity Center

ole Hangon Room

1OO North Calle Sevil le

San Clemente, California

March 30,  1998

2 : 1 O  P . M .  -  3 : 4 O  P . l { .

Reported by: Paul,a J. Becker, csR 4453, RPR
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Rrblic Scoping Meeting

March 30' 199E
San Clemente, California
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SAN CLEMENTE, CALIFORNTA, MONDAY, MARCH 30, I99E

2:10 P.M.

4 Ms cRJGGS t think we will go ahead and get
5 started. It's a little bit after 2:00 o'clock. And I
6 would hke to rntroduce sonrc of the people that you wrll
z be hearing from today.
e First of all, I'm Mary Griggs from the
9 Cahfornia State I qnds Commrssron, and the commtsslon ts

lo the lead agency for preparation of the Environmental
11 Impact Report.
12 Also with us is John Dixon from the California
tg Coastal Commission, and he will be presgnting some
14 rnformatron on the Coastal Qgmmrsslss's requrrements for

t5 this project.
16 In the audience are Dan Reed and Steve
tz Schroeter, and Dan is going to tdk to us later on in the
18 program about the five-year monitoring plan that is
te required by the California Coastal Commission.
20 Also with us today is Bob Grove with Southern
zt California Rlison, and he is going to be making a
22 presentation to explain the project to you.
23 And so we will follow along, and after - if
24 yon have any questions on the project iaelf, the project
x description, or if something is unclear to you, you can
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ask those now as we are gorng through. But comments on
the project itself we'll hold till we get the comments
from the public and agency representatives, after all the
presentations have been made.

we do have a court reporter here to - that
will prepare a transcript, and the rqNon that we do this
rs so that we make sure thet we capture what you bave sard
and what your cpncems are so they can be addressed in the
Envrronmental Impact Report. So when you got up !o speak,
aspecially if you are in the back of the room, if you
would just come up a little bit closer. I don't - we
don't have a mrcrophone, brrt I don't thnk we need rt rn
here. And identiff yourselffor her transcript so she
wrll know who was speakrng, and we can get that rnto the
record. We would really appreciate that.

I would like to tell vou first a little bit
about the environmental pro.o, that we went through.
State l:nds Commrssion and the Coastal Commissroa tslk€d
at some length about whether - wbat krnd of a document we
should prepare, and the decision was made to prepare a
Program - what we call a Program Envronmental Inpect
Report or EIR

And the reason we felt the reason necessary to
do this was because we are talking about a rwo-phased
project right now: An experimental reef that will be

Page 4

built, 16.8 acres that will be built - is proposed to be
burlt off San Clemente and then morutored for a number of
years, and John will go into that - into those details
for us. And because the Coastal Commission is very
familiar with this project, it's been a project that's
been - that has been working through their system for
some number of years.

So we decided to do a Program EtR because we
felt that that was the only way we could have enough
mformatlon and one document so that you, the pubhc, and

the agencies, the other permitting agencies, would
understand the impacts from the experimental reef, and
then we would also be able to provrde you rnformatron on
the full buildout reef, even though that's not going to
occur for some years down tbe road, because we drdn't want

to build an experimental reef and not have looked at, tc
some level, all of the potential impacts that the full
buildout reef could present. That way the pubhc would

have the whole - the whole picture of the process.
So that's why we decided to do a Program EIR,

keeprng rn mind that if something was dlscovered dunng

the monitoring on the experimental reef and that meant
that we had to do some knd of a srpplemental document to
address those things before the full buildout reef could
go ahead, that we could do that and we could pr€par€ some
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California State Lands Commision March 30, 1998
hrblic San Clemente, Calilbrnia

I t sort of a supplement. But the Program eln would have
I z looked at the majority of ttre potential impacts.
r So we sent out a notice of preparation that
4 erther you recerved m the marl or you heard about of you
s perhaps saw the notice in the newspaper that we were
6 haviag thrs scoprag m€€tmg. There are some notices of
7 preparation in the back of tbe room, elong with a copy of
s the project description, for anybody ttrat didn't notice
9 them back there, and there's dso a slgn-up sheet thet we

to would like you very much to sign up and give us your
rt address so that we can send you a copy ofthe draft en
12 when rt's ptepared so you cao have aa opportrmity to take
ra a look at that and comment on it.
14 The comment period on the notice of preparation
t5 will end on April 8, and we urge you, anybody thet has any
16 comrents, to get your cornmeots to us m uniting if you
l7 have conmeNrls that you are not prepared to $vo today but
18 you would hke to shll send sonre ln later, as long as we
19 recerve them by Apnl 8; and then anythrng that you say
20 today wrll be rn the record, and then we will usp that as
2l our formal - formal comment by you.
22 And that's the purpose of the scoping meeting,
23 is to just hear your concens, your conrments on the
24 proJect. It's not so much an opportunity, you know, once
25 we go through the presentatlon gnd explain to you about
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t the project .. the purpose of the meeting isn't to really
2 to debate the project in any way. It's to provide you
3 wrth mformatron, to hear about your cotrcerns, and then rf

4 you go home and think about what you heard today anc
5 you've got some addrtronal conc€rns that you may not have

6 thought about beforc, that's why there's a httle blt more

z time to send us those concenrs in writing.
a The schedule for the environmental process: We
9 are trymg to get the envrronmental prooess completed by

ro the end of August for presentation to the State Lands
tt Commission in the beginning of September for &eir
tz consideration. And the probable construction period oi
13 the experimental reef, right now we are aiming for
14 September, and that's somethrng that wrll become clearer

15 as we proceed through the process.
16 So with that having been said, John Dixon, from
l? the California Coastal Commission, is going to give us
18 some hrstory on the process, how we ended up where we are,

ts and los of other good stuff.
20 MR DIXON well, I ttrink it will be useful to
zr briefly go over some of the history of the project, both
zz in order to understand the purpose of the project that's
zr going to be presented to you today, and also the project
24 has been described in the past in the press and it has
25 cburged somewhat, and so you can also understand what

Pagel

those changes are and how they happened to come about.
ln 1974 the California Coastal Commission

approved the applrcatron for constructron of San Onofre
Nuclear Generatmg Statron, or soNcs as we are all in the
hablt ofsayrng now; but they condrtloned that proSect and
requrred that a seml-mdependent panel be assembled who
would overspe envrronmental studres to determme what tbe
actual effects of the plant would be, and this was the
Manne Review Cornmrttep, and they wer€ ertant unhl about
1993 and were rosponsible for guidrng the screntists who
were actually doing the work to make sure that they
examined all the appropriate areas.

And it was fiirther conditioned that if
significant impacts were detected, that there could be
significant changes in the actual design of the power
plant, as drastic as putting in cooling towers.

Later, in 1979, the commission acknowldged
tbat it would also be appropriete, rn additron io any krnd
of plumbmg chrnges, to rcquure sone sort of compensatory
mitigation.

In 1989, the Marine Review Commillpe completed
their studies and made the report to the Coastal
Commission, and they concluded &at there had been
substantial reductions in the abundance of kelp, in the
abundance ofkelp bcd fish, ofkelp bed invertebratos that
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hve on the bottom ofthe ocean; that there also had been

substantial reductions in adult fish as a result of
juvenile stags being intaked into the plant and killed;
and that there were also some reductions of the, quote,
midwater fish species in the local vicinity.

At that time, the Marine Review Committee
recommended that these losses be mtttgated by compensatory

mrtrgatron rather than requmng some sort of changes rn

the design ofthe plant, and they suggested creating an
artificial kelp reef, improving the systems within the
power plant that excluded fish or rehrn fish in the
environment, and restoring or creating a wetland.

In 1991, the commission acted and adopted
conditions to mitigate these adverse impacts due to San
Onofre Unrts 2 or 3. And the condlllons were to rpstore

or to create 150 acrqs of wetlands within the Southern
California bight; to install, maintain behavioral barriers
wrthin the power plant rn order to prev€nt eddrttonal fish

losses; to construct a kelp reef; and to fund rndependent

monitoring of these progrirms so that they would be
morutored by sorneone who had no vested rnlerest rn the

results.
And then also, they were to maintain the data

and make publicly available and partially fund a fish
hatcherY' 
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That kelp reef was to be a 300-acre kelp reef,
and that tbe actual acreage was specified. 2W acres of
it was supposed to be acnrally coverd with hard
substrate, and 60 percent ofthe reefwas supposed to
maintain medium to high density kelp. And that was *
that was defined as a certarn number of plants per hundred
meter sguared. And they were also - it was also to
maintain 28 tons of fish biomass.

After the Marine Review Committee concluded
their studies, Southern California Blison continued
appropriate studies ofkelp - ofthe kelp forest using
the seme sorts of methods thct the Marioe Revierv C-omrnrttee
had and, as a matter of fact, some of the same
contractors.

And after several yEars, they felt that the
estimatqs of kelp loss were overestimates based on the
addltronal data they had. So the Coastal Comnrssrcn and
the applicants cooperatively selected an independent
review panel to review the data and to come up with
conclusions.

They did so. They agreed qualitatively that
there had been a reduction in the effect, based on the
larger amount of data, and they recommended a metbod for
quantitatively estimating the size of the effect. The
Coastal Commrsston staff apphed thelr recomrrendatrons,

Pagel0

t and they came up with an estimate of 179 acres of kelp
2 forest that - and the original estimate had been 200
3 acres.
+ So in 1997, April of '97, the Coastal
5 Commrssron adopted a new set of condrtrons rnteaded to
6 compensate for the loss of 179 acres of kelp, and they
z required 3.6 million dollars to be put into a fish
E hatchery through the Ocean Resources Enhancement and
9 Halchery Program and for Edrson to desrgn, constnrct, and

l0 fund the ndependent momtonng of a kelp reef that would
tt produce 150 acres of medium to high density kelp.
tz So the requirement was not to build a reef of a
13 partcular srze and put a partrcular number ofrocks out,
14 but the requirement w:ts to - it was a biological
ts requirement to replace these resources.
16 And this is -- construction was going to be in
l? two phases. The first phase was - is to be an
ts experimental reef, and the intent of that is to come up
tp with design criteria that would maximize the chances ol
20 the larger reef producing the biological attributes that
2l were intended. And Rlison is interested in building a
zz reef that will have the greatest cost benefit, and they
23 were interested in looking at not only quarry rock but
zl other materials and different configurations. So they
zs will explain that to you.

Pagel l
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So the experimental reef is going to be a
16.8-acre reef.

The second phase then that will follow after
the results of thrs have been analyzed will be a ruumum
of 103.2 addltronal acres of substrate ntonded to produce
the aecassary 150 acres of highdensrty kelp. So because
of the way the condltions ar€ wntteo, one cannot say tbe
size of this reef is going to be exactly so much. The
initial size will no doubt be 150 acres. But after it,s
been monitored, if it's determined that this is not
producrng the arnount of kelp that's necessa4r, then rl may
require additional rocks being put in the ocean.

And I will actually just read a section from
tbe amendment, and rt says, 'It sbould be noted that the
average area of medrum to hrgh densrty kelp produced by a
150-acre reef will, in all probability, be less than 150
acres. This is because typicalty only a portion of the
reef area, whether artificial or nahrral, suppofts a
sus{arned populatrcn of medrum to high density kelp. For
example, on average, only about 50 percent ofthe hard
substrate in the control site, San Matm kelp bed, has
historically suppofted medium to high density kelp. If
this turns out to be the case for the mitigation reef,
then the appropriate remediahon would be to double the
size of the reef to 300 acres in order to meet the
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rpqulrement of 150 acres of medrum to hrgh densrty kelp.
If on the other hand rt was determrned that 75 percent of
the mrtlgatlon reef area supported medrum to hrgh densrty
kelp, then the appropriate remediation would be a reef
that is 1.25 times as large as the 150 acre reef," ln
other words, the addition of 37 and a half acres.

So because of the focus on the biological
resounces mstead of the hard zubstrate, the possrble stze
of the burldout reef, mrmmum would be 150 acres and the
rnaxrmum woukl be the srze of the srte, whtch ls 355 acres.

I think that's pretty much it.
Ms cRtccs Tbanks, John. Now Southern Cakfomn

Edison is going to explain their process and their
project, and Bob, are you going to do that? Bob Grove
from Southern California Rlison.

MR cRovE Tbank you, Mary. Welcorrc, everyone.
Just kind of exciting to get to this stage in the process.
It's been since, as John said, 1991 this project was first
put on the books, so to speak, and we had a couple of
hearings right away back in the fall of '91 and in the
spring of '92, and we were ready to move. But these
things take a long time.

And so today, we are at the point of being able
to show you through a lot ofscience that's been done
betwe€o l99l and today eractly what the proJect rc bemg
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proposed to look like. And it's just nice to be here.
Nice to get this far along. So with that.

So as John mentioned, our mitigation obligation
for the kelp reef project is 150 acres, and what we are
proposing to do right off the bat is Phase l, the
experimental reef of 16.8 acres, and then that would be
follorved up after the experirental stage is completed with
133 acres. And then, you know, John explained all the
nuances that happened from there.

I've got some posters. This was multimedia at
one point. We will continue with the two dimensional.
It'sJust a quick rsview of John's intrcduction, you mght
say.

The reason for the kelp project, the Marine
Review Commlttee determned tbat there would be an impact
in the kelp bed and that there would be concomitant
rpductron in fish and rnvertebrate populatrons in the kelp
bed. And rt was also determned that mrtrgation would be
more cost effective than actually prevention, aird in this
sense, prev€ntlon would be turnrng off the power plant, as
I would understand it, or at least turning it into some
kind of unit that runs just certain seasons, and that's
not how nuclear power plants were designed.

And also, it's certainly, we think, better than
cooling tubs which have their own set of environmental
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l constraints and obligations.
z And also in-kind mitigation - this is the good
3 news. We really thrnk rt s posstble here, and that's the

4 dea of kelp bed rs tmpacted and we really are comfortable

s with the idea of creating a new kelp bed using artificial
o reeftechnology.
? What's the Edison spin on this? The Edison
r project objectives include complying with the Coastal
9 Commrssron permt. As Jobn showed you, I mean, rf you

lo don't mind -
ll MR DlxoN Help yourself.
t2 MR cRovE. This is it. I mean, we are following
13 this. So the permit is'pretty specific in what's needed,
t+ and that's why we are here todaY.
15 And we really would like to go ahead with the
16 Phase I, the experimental reef, in 1998, as Mary
l7 mentioned. We ttunk September rs a doable date to start

l8 constructton. And we ttunk we can farrly maxtmrze some

19 resource enhancement by doing this type ofa project.
zo And so going back to 1991, '92 time frame, you
zt really can't see that, but conceptually, the idea is in
z2 Southern California there are a lot of - I'm sorry.
zg There are some artificial reefs. There are a lot of
24 natural reefs that grow kelp, and one of them happened to

25 be near San Onofrp, the San Onofre kelp bed. And so we
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are here today, San Clemente, and around the comer from
San Mateo Pomt, near the nuclear power plant, is the San
Onofre kelp bed. And a chunk of that rs what the power
plant affected.

And so the permit called for kelp mitigation,
as we were saying, and hopefully within the local
vicinity. And so in 1991, we set out to look at how is
kelp growing in Southern California? And there was a
preliminary siting study and two year siting and design
study, and we went into great detail: What is the
substrate that kelp grows on naturally and at what depths?
And specifically rn Southern Cahfomia, m northern San
Drego County and southern Orange County, how do these
natural reefs respond with the kelp on them?

And so - let's see. In the specific area of
San Clemenle, which rs tbe closest area !o the power plant

that we are allowed to look at for this mitigation reef,
we saw that the kelp has gxown close to the pier during
some yearr, and more often than not doum at San Mateo

Point. And these darker colors, the reds and the greens,

are showing that the kelp over the life of this study thal
we did, looking et kelp bods from 1967 to'94 - the kelp
rs oomrrxrn nine !o eleven years in sorrre af,Gas end maybe

three to five years in other areas.
So there's a persistent kelp bed down here and
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some persistent kelp near the pier; and in between, it
looks like an area that has had some kelp to start, but
rtaybe wrth the nght enhancement techmques, could use

some more help.
So that was part of the siting work that went

on, Just an example of the type of work we have been domg

for the last few years. And;ust krnd of summanzrng some

of ttre siting criteria from the permit, these words are
paraphrased right out of the permit, that the area that
Edison should be looking at to build the artificial reef
would be betwecn or nelr San Onofre and between Dana Pornt

and Cadsbad and then later tt was really confirmed to us

to not build it at Camp Pendleton.
And even though Fiison had an experimental

research reef m Camp Pendleton, the Mannes figured out

they drdn't really want to s€e more kelp beds near where

their offshore - where they are doing their exercises.
So not at Camp Pendleton.

And also we were not to disrupt existing reef
or hard cobble type areas. And a further cntena was to

keep the artificial reef away from mud or silt areas.
That's maybe a fancy way of saying near the mouth of
rivers. Or of any other areas that might be overly
abundant with these fine materials.

And then in depth, of course, suitable for
Paget1
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I r t"tp, and from thrs aree from our srudrcs -O j*t g"iiral-
z literature, it's clear that's a lZ to 14 meter depth
3 range.
+ Also, it would be nice to locate them near
5 exstmg nahral rcefs. And the rdea there is the ecology
6 from the natural reefs might be able to transition nicety
7 over to the artificral reef aad away from major sodrment
8 deposits, again, the river mouth area.
9 Minimum interferences with other water uses.

l0 ln our 1992 heanng or public meetrng, the yachtrag group
ll was there rnd made il clear they drdn,t wrnt us !o set up
12 an artificial reef on one of their sail boat regatta
t3 courses. We said, yeatr, stay away from the harbors or
14 stay eway from the nearness of harbors. Aad locale away
t5 from waste discharge poins, including the San Onofre
to plume. And keep - due to historical archeological
l? checks, malce sure the reef wouldn't b€ put on top of some
ts valuable resources in the way of shipwrecks anS other
tr possible archmlogical site.s.
20 And I won't go over all the details of the
2l hrsiory of the prolect, but we have been mdring slow aad
22 stady progress smce the permt came out in 1991, wlth
23 some of tbe prehmrnary field work that went on, and by
24 1992, we had a good rdea how to set up the more specific
zs siting and design study.
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t And Larry Deysher is here in the front row from
2 the Resource - Coastal Resources, and he helped us, wrth
3 two or three other top scientists from the area, on
4 getting that study together. So if there are specific
5 questions, probably refer to Larry.
e And then here, we really did quite a bit of
? work wi& this idea of kelp resistance. We had to
g understand kelp before we raced offand hope that kelp
9 would griow on. So we have a comfortable rdea now how the

to reefshould be done.
ll By last summer, we went to the executive
12 drector of the Coastal Commrsston wrth the plan for the
tt experimental reef. And that's - the rest of my talk
14 really s contamed n thn. And you are welcome to plck
t5 it up after the .. the talks today. It's the preliminary
16 plan as presented to the Coastal Qemmrsslsj, and rt was
l7 approved last summer by the executrve drrector, descnbrng
l8 some of the specifics on how the 16.8 acres experiment
ts will be done.
zo So with that as &e background, some of the
2t ideas that came out of the studies we have done are the
zz high reliefreefs don't necessarily seem to grow
23 persrstent kelp. That was found on the natural reefs, as
z+ well as the artificial reefs, we looked at.
25 That when the reefs get over, say, a half meter
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I or meter hrgh, they seem to have other communities that
2 are more stable than kelp, and those communrties prectude
3 kelp from growrng on the bard zubstratE. Agarn, both the
+ natural and artificial reefs.
s And so in our design for tbe experimental reef
6 that we are going to be testing .. and igain, it's not
? that this is a slamdunk scientific fact. That's why we
a have an expert. We think that low relief will really be
e better for kelp.

lo And also, we see that the minimum size that
tt kelp seerns to grow on and stay on is chunks ofrock or
12 hard substrate that's, you know, like a foot and a half,
13 two feet long or squarie, however you want to say tt. So
ra kelp, when it comes out, it seems to gtow - grab on to
rs any0ring hard and start growing, but the little pebbles
16 and stones don't really seem to be what you really want
u the kelp to grow on because they seem to disappear.
rB So that gave us an idea of how to design for
19 the materials that we will be putting in.
20 Also, as I mentioned , 12 to 14 meters, we sse
zt that kelp in the area does grow 35, 45, 55 foot range.
22 And also, it was confirmed that it would be
z: nice to have it near an existing reef, and that's another
zc thing we will be testing as part of the experiment.
2s And about this time when we were coming out
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wrth these prehmrnary results rn the study -- I remember
it was late 1994. Our first draft preliminary study
report came out. I remember gomg - sendmg a copy to
Dennrs Bedford at Cahforma Frsh & Game rn Iong Beach,
and he's here today in the audience. Dennis.

And he called me right back and said, "You
know, I'm scanning through this draft report, and it's
kind of interesting that the kind ofreef you are talking
about, a low profile reef wrth spread out chunks of these
hard substrate materials, either concrete or rock, one o1
those was burlt actually by Frsh & Game.' And the people
that put the rock in were supposed to build mounded
fishrng reef modules, whrch rs what Frsh & Game rs more
comfortable having as artificial reefs in Southern
California.

And the barge operator that Fish & Game gave
the specifications to did not understand the coordinates
of what was really asked for. Instead of making four
mounds of these broken concrete material, it ended up
spread out over the ocean floor over about nrne to eleven
acres.

And it * lo and behold - this was done I
gpess in '91. This reef was built, and it's down in
Mission Beach. Lo and behold, by '94 when our prehmmaq
results wcre comtng out, unknonm io us, the reef that we
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were sayrng that we thrnk could wort, whrch was sort of a
radrcel departue from the mounded rock idea reefs from
before, had already been in the water for three years.
And this rs a prctur" from one of Dennrs's videos and we
picked off for a still shot of the Mission Beach reef.

And you can see the kelp density is pretty
significant. These are going to be hard to see because
they are prctures from pictures, but it $ves you an idea,
not only of what the propoced expenmental rcef is gorng
!o look like in front of San Clemente and in 35 3o 45 feet
of water, but atso shows you whet the knd of reef looked
like that's at San Onofre because that's exactly the kind
of reef that's naturally there that we effected with our
cooling water discharge.

And it's a real low profile reef, scattered
cobble. In this case - these are broken chunks of
concrete, and the kelp is attached to it. So, to us,
tbat's pretty encouraging that unknourn to our prelimrnary
study, we think we are on the right track.

So switching over to the actual location and
what the experiment or where the experiment is being
proposed, I put it on that board and you can see it over
there if you don't like looking at that screen. That's
San Mateo Pornt toward the south and here up at tbe top of
the pic$re. The area that we are considering is in the
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l l

red. And this represents the 355 acres that John Dixon
mentioned earlier.

And peppered in here are black areas, and the
black is the hard substrate area that already exiss
within this zone. And the idea - it's right in the
permit. We cannot build an artificial reef on top of
existing hard substrate. That was part of the criteria
that I showed you eadier. And so we will be careful to
not put the reef in where it shouldn't be.

But inside of the red area is - is bonom
depths that are too shallow. So the blue area and then
everytlung rn shore, ofcourse. And then;ust orrtsrde the

red area on the offshore side, the green is possibly the
right depth, and yet it's got too much sand. We don't
want the rocks - and thls u,as Part of the study that was

pan of the engmeenng asPects of the study that was done

in the early '90s for us. You don't want rocks put in
where they are going to sink into sand and disappear.
This project is going to potentially cost Edison millions
of dollars, and the last thing we want is to put it on top
of a soft bottom where they all disappear. So it's -- we
aren't comfortable putting things in deeper sand areas.

But the red area, in between the two shallow
and the too much sand area, has just a thin veneer of
natural sand on top ofunderlyrng hard bedrock or cobble
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substrate, and that's what we thrnk is the pnme location
to put this experimental reef.

And also, one of the conceflts of the Coastal
Commrssron last zummer rs, yeah, there mrght be eoough
room for the experimental reef, but in fact, would there
be enough room for a burldout ref that would satrsfy thrs
150-acre kelp requrrement. And we have concluded, and the
Coastal Commission stalf agrees at this point, that yes,
this area in red really could be used for the entire
buildout or mitigahon reef once the expenment is done.

So we think this is a desirable area, and
again, the existing reefs would be avoided. I can give
you a sideline. One of our real concerns, in the middle
of this shrdy back in about '94, '93, '94 time frame,
yeah, tbrs area is near San Onofre. It seems to satrsS a
lot of requirements. If there's already substrate here
and you don't see much kelp - because you s8w thrs on
this other picture. You don't see kelp persisting here.
Why would dropprng more rocks n the arca do any betier?
And the studies that we went back and did last summer
demonstrated to us wrth a high degree of confidence that
in fact the areas Orat aren't growing persistent kelp
really don't have the right kind of bottom substrate and
the few erees that do have tbe hard substrete soem !o givo

kelp.
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So we thi.nk we are in a good area, in an area
that, Just by ramprng up wlth more hard substrate, would

really provrde an opportuoty for the kelp to expand and

enhance the whole area wtth more btodrversrty and better

fishrng and more places for lobster f6 hang out and other

things.
So we are excited to start the experiment. We

thrnk good thrngs could come to thls area. And we would

like that at this point;
Just -- yeah. Quick idea on the specifics of

the experiment itself - if it looks like one of those ink
drawings you are supposed to imagine what it is, that's
about what it is. The idea is we are going to test two
matenals, concrete and quarry rock, because those are the

most available type of substrate material that kelp like
in Southern Cdifornia, California Fish & Game is
comfortable dropprng rn the water. They have had 30' 40

years experience with artificial reefs using these types
of materials.

And we are concerned - as John said, Edison
wants to get as much bang for the buck here. We want to
use the resourees as prudently as possrble. So we would
like to see if a thinner scaner - 17 percent scatter of
hard substrate would do as well or better than the lugher
density substrate scatter, the 67 percent. So we will
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I I test two substrate tlpes, three substrate densities or
| 2 hsrd densrgr gpes, and also we will be keeprng iD nirrd

I r that some of this reef is going to be very near the
| 4 exrstmg San Mateo area kelp bed, and then some of lt will
s be pretty far away from existing persistent kelp. See if
6 that has an influence on what kelp does over time.
7 Just in concluding then, we hope to see that.
e And that's another - that's the third shot *rat I'm
9 showug you agarn today of Mission Beach, which is made

l0 from broken concrete ch,'nks,;ust spread rhinly over the
ll ocean floor offof San Diego.
L2 So that's what I have. Thank you.
13 Ms. cRIGcs Thanl$, Bob. In our last - last
14 speaker ls Dan Reed from the Coastal Commission who is
ls going to talk to us and explain the five-year monitoring
to plan.
t7 MR REED Well, the pnmary goal of the experimental
ts reef is - as Bob pointed out, is really to determine the
19 types of reef matenals and the amount of the bottom that
20 tbey actually have to cover. It wrll provrde for adequate
2l condrtlons for not only estabhshrng but sustarnrng a kelp
22 forest community and the associated biota of fish and
B algae and invertebrates.
24 And originally, in '91, the soNcs.Coasal
25 Commrsslon Permrt called for there to be two thrrds of the
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bottom be covered by quarry rock.
And this past April, they have changed that to

allow the executive director to alter that configuration
of the reef if the results of the experimental reef prove
that other types of reef material or other types of
coverages could support the resources necessary to
compensate for the losses rneurred by soNcs operatloos.

So a major objective of the monitoring progrirm
is to collect rnformatron needed to determrne the types of
substrate, whether it's concrete or quarry rock, and the
amouot that tbey need to cover the bottom that are needed
to meet performance standards of the larger mitigation
reef.

And information obtained from this experimental
reef then will be used by the executive director to
determrne what the actual rpqurrerent of the zubstrate *

requirements are going to be for the larger reef.
There's a lot of uncertainty in -- there's some

uncertainty in using the results oi Ou experimental reef
to come up wrth what's gomg to work for the larger reef,
and they stem largely from the relatively small size of
the reef, the experimental reef, relative to the larger
mitigation reef, as well as to the time frame of the
experiment. It's possible that five years is not
sufficrent tlme to develop a mature kelp forest conununtty
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on a virgin rock substrate or concrete substrate.
It's also possible that given that many of the

organisms that live in the kelp forest, given their
generatron trmes sre longer then five yeers, lt,s possrble
that even if some of these designs show that they are
gomg to be zuccessful, thers's no guarantee they wrll be
successful over the long-term. Somettring that works
dunng a five-year pend, rt's not a gusrarrtee rt,s gorng
to work over 20 or 30 years or so.

There's also concern with the size of the
experimental reef, being able to scale up with modules
that are, say, .4 acr€s ln srze, whether that.s what works
on those size scales is really going to work over a reef
that's 150 acres.

So there's a concern that these concerns are
such that it's going to make it difFrcult to just
automahcally assume what you see on the expenmental reef
is what you are going to get on the mitigation reef.

So given that, the executive director, in
making his decision, he's going to have to have
mformabon that is going !o allow him to predict whst is
going to work over the long-term. And the Coastal
Commrssion staff, wbrch is n*ponsible for overseoing tbe
monitonng program, the way they are going to try to deat
with that issue is they are going to take a couple
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different approaches and collect information during the
experiment.

And one of the approaches is simply to monitor
what is going on out there in relation to how these
different reef designs, how they relate not only relative
to each other, but relative to some of the biological and
physical standards that are going to be applied to the
larger mrtrgatron reef, And those standards have to deal
with things like the amount of rock that must remain
available for thrqgs to grow oB, you know; that stuff;ust
can't sink into the sand and disappear. There's a lot of
biological standards to deal with. The abundance of
c€rtam offlanlsrns; the drveruty of fish and rnvertebrates
out there. And so those typ€.s of cntena are gomg to be
applied to these different designs to some extent to see
how they perform.

In addition, there's going to be more frne
scale morutonng as well 8s expenments that are goug to
be used to look at how certain processes influence the
development of the reef. Thrngs wrlt be measured such as
birth rate.s and death rates of certarn orgausrns and how
they influence the development of the reef in general.
And while the monitonng is gorng to really tell us what's
there on thesp nrodules, soute of these expenments and more
fine scale studis are really going to help us predict
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what is going to be there over the long-term.
And so the product of this experiment - of

thls expenment, five-year expcnment, ts ultrmalely gorng
to be a report that is gomg io have aome neqommcndatrons
to the executrve drrector of the Coastal Commissron as !o
which reef designs are likely to be successful in the
larger buildout phase, and that report will be made
available to not only Rlison, but to all interested
parties, as well as the data within it, and it's going to
be available for comment. And the comment on that repod,
as well as the report itself, which the executive director
is going to use to come up with his decision as to what
the actual configuration of the larger buildout reef is
going to be. Once the larger buildout reef gets built,
thm there's gomg to be a mou0oring program for thet ss
well. Accordrng to the permtts, it needs to go oE for the
operating life of the power plant.

The purpose of the monitoring of the larger
reef is very different from the experimental reef in that
the monitoring of the larger reef is simply to determine
whether or not comphance wth tbe permt $ met, whether
or not these performance standards are ectually achreved,
whether the reef is performing the way it's anticipated.
And the monitoring will show whether or not that will
occur.
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l lf it doesn't, if it turns out after a period
z of ten years or so that that has not occurred, then some
I decision will be made as to what, if any, corective
4 sctron needs io be made to bnng the reef rnto complrance.

5 And that's all I really have to say about the
o monitoring. It's not exactly .- given we are not -- the
z design of the reefs have not been determined yet, it's
s hard to come up with specifrc plans at this point as to
9 exactly how everythrng ts gorng !o be momtoned until wq

t0 know what the final dasign and site locations of these
ll iueas are going to be.
tz Ms cRtccs Thanks, Dan.
13 I need the sign-up sheet. I need the sign-up
tl sheet from the back of the room.
15 Did everybody that wanted to make comments
16 today have a chance to srgn m the sheet? Drd you srgn?

r7 (Interruption.)
18 Ms cRtccs Frrst person that srgned up, and I'm not

19 sure -- some of the earlier people may have signed up
zo thinking it was just a sign-up sheet and not intending t0
zt speak, and that's fine. When I call you, if you didn't
22 warft to speak, you don't have to.
23 And we will also use this list, I think I
24 mentroned earher, to make zure that you get a copy of the

25 Envrronmental Impact - the draft Envrronmental Impact
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Report when it's ready.
The first person is Don Hansen.

MR HANSEN. Real quick, t'wo comments. I've been
fishing in this area since 1947 from the pier south. I'n
in support ofwhat you are doing here, but I have a
questron for somebody who mght be a lot smarter than I
am. You showed the kelp drsappeanng from the pier area
south. That kelp used to be solid all the way from San
Onofre. Where lt went, how rt drsappeared, I don't know.

But to mitigate, maybe we can figure out how to
get the kelp back in the areas that it was, irutead of
artlficul reefs to create them where kelp may not hve at
all.

And not also to dump rock on top of rock whlch,
as a fisherman, running offthe pier as I have been
fishrng for many years rn and out of Dana Pont Harbor,
now rt's - that doesn't garn anybody anythmg, dumping
rock on top of rock.

So as far as I'm concerned, we already sent our
commenis to you people, wntten, but I zupport what you
have there now. Thank you.

Ms cRtccs. Thank you, Mr. Hansen.
David Prior.

MR. PRJOR: Yes. Actually, I have a couple
questions, too, if that's possible at this time for this
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collection of experts right here.
Is any of this kelp coming up for harvest?

Will it be available to be harvested offshore like many
other places? Is that a consideration at any point?

MR BEDFoRD I don't know the answer to that
questron nght now. There's lots of traps up and down the

coast, but I'm sure that the area in San Mateo is part oi
those traps, but whether this - I can't answer that.
But -

MR PRIoR But it's an option?
MR BEDFoRD lt's a possibility.
MR REED I think while the experiments are going

on, we have to have some -
MR PRIoR Probably not, but I am thinking the full

buildout.
With recruitment from these natural areas, is

there s good understandrng ofoffshore currents that rnay

be dnvmg propagules off the reef off of San Mateo Pornt

up coast or from the pier area down coast? Is there
sufhcient information on local currents at that depth
that would help spread?

MR GRovE: You certainly have -
Ms cRJccs. It makes it really hard for the court

reporter. So I think that probably the best thing to do
is to state your comments for the record so that we can

Page 33

Complements of llenderson Court Repofting (909) 735-8012 Page 30 - Page 33



Public San Clemente. California
I t respond to those comments in the draft en.
2 MR PRroR Okay.
3 Ms cRlccs And then of course, it's always an
4 opportuuty, rf you have sore - a few qu€strons, to ralk
5 to erther Southem Califorrua Edrson, Coastal Commrssion,
6 whoever, 0o get that krnd of clanficatlon. But what our
I rnsin interest rc to get your cornments or concems and so
8 the.se comrents that you raised would be rasponded to rn
s the document, because it makes it hard for the court

lo reporter to have three people talking and she can,t get
ll anything down then.
r2 MR PRIoR Okay.
13 MR cRovE. V/e will talk to you at the break.
14 MR. PRIoR. Okay. Good. There's a question about
ls the significance of the success criteria, whether four
to plants per 100 square meters is enough. Is a plant a
l? two-meter plant or is it a full canopy up to the surface
te and how is that measured over time?
19 One of the concerns with the state parks, and
20 I'm sure with the city beaches also, is that there's -
2l there's potential for significant - we will call it
22 naturd debris landing on the beach. It's * it could
23 then become e mamienance concem at that pornt wrth our
24 crews. We have a relatrvely narrow beach at that point,
25 at least through the area, and it limits, then, public
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I access and public use if there is significant debris over
2 ttne. Especnlly tf you have e wanner water penod, El
3 Nrno, somethrng ltke that, that could then devastate and
c undo all of the preparations and work,
s Some of the other concerns include change of
o the ocean * oceanographic concerns, change in the surf
7 and currpnt profiles, and more rmportantly, tbe deposrtron
8 or removal of sands to the local beach literal cell.
c And then some of - the big question that's got

10 some comment rn your bnef here shows what bappens dunng
ll big catastrophrc storms. Does thrs create -- wrll lt walk
12 around, or wrll rt hold fast to rocks tnto shallower areas
13 or deeper areas and make rt unavailable for long-term reef
t+ production?
l5 Thank you.
16 Ms cRlccs Thank you.
t7 Mr. Streichenberger.
18 MR STREICHENBERCER Yes. My name is Rodolph
t9 Strerchenberger. I'm the presrdent of the Manne Forest
20 Socrety, and we founded 12 years ago wrth Dr. Wheeler
2l North from Cal Tech. I came from France at the requast of
22 the Cal Tech.
23 And we started a research, you know, to redo,
24 replace those lost nunne habrtats. We - you know that
25 wrthout manne habrta6, you know, there are no fish. So
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I we started that - excuse my aecent. I do my best. we
2 started tbat 12 years ago, and we founded Manne Forest
r Society. We made aJot of job, and we have an
a experimental site in Newport Beach, and we look for
s something new, completely new. Not talking about
0 artificial reefs and rocks and so on. It was done since
7 20 years wrth Frsh & Game, agarn by Cogsttl Comnrssron,
8 and was not our;ob to do a.;ob aheady done. We wanted
9 somethrag completely new, and thrs rs what we have done.

l0 So I want to - you are going to see that we do
ll not support, you know, your project. sorry, but I am
tz going to tell - to tell why we do not support this
tr project and we are proponents for alternative.
14 We need alternatives since 20 years. What has
15 been done? Very httle, you know. We heard about quarry
16 rocks srnce many, many ttmes. And from what I know on
l7 thrs quarry rocks, you knonr, we have uever seon a kelp bed
18 establish permanently, never. So we can look for
tl something else. This is what we have done.
zo My first question is curiosity, but I want to
2l know numbers. And C.oastal Conmrssisns, you know, with
22 technrcal servtoes has made since years a lot of wort, you
23 knorrr. And under drection of cro Peter Dougtas, you have
24 be€n directed, you know, !o meke technical services, you
25 know, for to mitigate, you know, the impact.
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t First question: What is the cost of your
2 technical services? That's the question to Coastal
3 Commrssron. You have been pard for that. I would hke to
I know that cost. Ifyou want to evaluate a project,
5 evaluate the project, you will have to talk numbers. So
6 my questron rs. to Coastat Commrssmn, how much - what was
? the cost? How much drd you brll, you know, to Edrson for
8 your technrcal servrces? Same questron to Frsh & Game.
s Can you answer it now?

10 MR DIXON No, I can't.
II MR STREICHENBERGER YOU dON't KNOW.
12 MR DIXoN I don't know.
t3 MR STREIcHENBERcER Mr. Bedford, what n your cost
14 for your technical services six years?
15 MR BEDFoRD My technical services to Edison?
16 MR STREICHENBERGER I beg your pardon?
17 MR BEDFoRD You are asking for my technical
18 services to Edison?
19 MR STRETCHENBERGER Yes, to this project.
20 MR BEDFoRD I can't give you an exact number.
2r MR STREIcHENBERcER I'm sorry, but this is
zz information. lt's important information and the public
23 certainly will know what is interest and special interest
24 of action. So I'm sorry not to have the answer, but,
25 well, we are going to ask this answer to you officially
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I and to Coastal Commission.
z After that in the same order of things, you
3 know, u the future, you know, it's going to be also, you
4 know, Eterest to you, you know, delrvenng, gtvltrg, you

s know, practically exclusivity your technical services to
6 Edrsoa. So what rs going to be the bill? You know. Wbat
7 ts tbe - whrt rs the money gorng to be paid !o you? Also
s paid by Edison to Fish & Game? I want to have an
9 rndrcatron of that bocause it's very rmportant information

to to know where are the special interest.
11 And if you cannot answer that, perhaps you can
12 grve me sn idea of some thrngs whrch is knorun, you know.
13 Coostal Commrssron like to ask buyout. Is it going to be
ta a buyout asked by Coastal Commission to Edison?
t5 Well, you have the responsibility to redo what
16 you have destroyed. You have destroyed the marine not on
17 purpose, but kelp has been lost, you know. And fish has
18 been -- has been lost. That's the responsibility of
te Edison, first.
20 And I understand that's administration is just
2l to levtew tf everythrng ls done accordrng to law. But the
zz responsibility to reduce, it is Edison. And I will be
zr sorry - I ttrink it has not to be forgonen because like
24 thrs, tf everyone, you know, h*s hrs own nxponsibilrty,
25 does not pass the baby to somebody else and especially to
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r the administration, it's bener that they keep themselves
z responsible.
r But if there is a buyout, because Coastal
4 Commrsslon asked for buyout on the part of the mrttgatton,

5 to gwe you an tdea - I know the number. It was pubhc.

o The buyout has been asked by - to make part of the
z fishery, the buyout to Edison was 117 million dollars.
s So on this project, which is different is
9 apart, I want to ask Coastal Commrsston, not Frsh & Game,

lO to Coastal, are you gomg to propose a buyout to Edrson?

tt And for that, how many tens of millions of dollars?
t2 That's my question. Can you answer that, Mr. Dixon?
13 MR. DIXON. My underStanding was that one of the
t4 optrons was a buyout and that thet optrcn was not chosen

15 and that the intent of Rlison is to buitd the artificial
ro reef and to do what was mitigation.
l7 Mn STRE|CHENBERGER Can you glve me a number on

18 this eventual buyout?
19 MR DlxoN. I don't think there is going to be a
20 buyout.
2r MR STREICHENBERGER lt will never be a buyout?
22 MR. DIxoN' As it stands now, ils I understand it,

zl there is not an intent to be a buyout. There was an
24 option at one time.
25 MR STRETCHENBERGER It has been an option.
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MR DIXON. Yes.
MR STREICHENBERGER.. WhAt WAS thE NUMbET?
MR DIxoN I don't know. It's in here. Do you

remember offhand, Bob? We will note this, and we can look
this up later, but I won't take the time now.

MR STREICHENBERGER Okay. Okay.
MR DD(oN We can do it today.
MR. STR.ErcHENBERGER. Ye8b. Or tomorrow. It's not

rn a hurry. We work with nature. So we work wrth years
and years. We are thanlftl for that.

Just my curiosity, but this numbers, you know,
and thrs interest are so huge that we have to do somethrng
about that. We are interest; we have special interest.
Okay. That's over.

Now, I have to tell you why marine foresters
eod almost every envrroomentalst oppose the project !o
build an artificial reef with quarry rock.

You know, you talk to environmentalist about
mining, you know, Catalina Island, extracting from the
earth a virgin matenal, you know. And rt's a provocation
for environmentalist, and I must tell you, Coastal
Commission and Edison, you are going to have a huge
opposition from environmtahsts because the de - you
know, the de in all tbe environmntalist - you can rcad
that in the literature - don't touch a virgin material if
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you are not obliged to do it. Don't take rocks out of a
bed river. Don't take rocks out of a mountain to be
preserved. Don't - because they are virgin materials,
not to be used rfyou are not obhged, absolutely obhge<l

to do that. So when you choose, you know, a vrrgin
matenals to be mrned out' you know, from Catahna Island,

you - you deal with provocation, you know, of
environmentalist, and be sure you irre going to have it.
And I don't know why you do that.

So it's one - it's just the general things,
you know, we have on thts. When you read Worldwrde

Institute. This was a mining industry, you know, is
harmful to the envrronment. You read that everywhere.
When '- even the vrce-presdent, Al Gore, of the Unrted

States, he has written don't touch virgin material if you
are not obliged to do that.

And in this case, you are not obliged to do it.
You can have ahernatrves. I don't understand why cEo

Peier Douglas, rn l99l - I said' okay. You lrp gorng -

you, Edrson, you 8r9 gomg to use quarry rocks. For me,

it was absolutely not appropnato, but - and I told them.

And I told you - I told your management. And it was
decided you do quarry rock.

lVe had a meeting in '91. And the meeting was
at the request of Edtson, and I thmk lt was Frsh & Game.
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I sard to everyone, we have to mrtrgaie for the,trrnlge b
the kelps, rhe damage to the fishery, and Rlison has
organrzed, you know, a large meetrng n .91 to s&y we wlnt
to hear all the advlce, whet rs possrble. How ca! we do
the best to restore the kelp and fishery?

And it was a full room. You know, five times
of profesuonals who we,rp thcre. And tbey all said please
don't touch the qrnrry rocks. That's vrgrn malenat. We
can do something else. There was several alternative
proposed. People wbo wantod to propose altema&ve, while
more natural, more going with the environment.

Ms cRtccs. Excuse me, Mr. Strerchenberger. Do you
have some suggested elternabves that you tlrink we shoutd
be looking at?

MR. STREICHENBERGER: Yes.
Ms cRlccs. Would you tell us what those are,

please?
MR STRETCHENBERGER' Yes. I am going to tell the

alternatrve proposed by the Manne Forest Society. I am
going to give you an idea of what we propose.

But first I want to say that this quarry rocks
are very bad for envrronmental and morc. But to corne back
to this meeting in '91, everyone there looking for
altcrnatrve, and we have b€en dccply shockcd whcn somelody
rarsed up and sard, guys, you are loung your trme here.
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We don't talk about alternative. The sea - or Coastal
Commission has taken this decision; it's going to be
quarry rocks.

I think -- I think it was very shocking, very
inappropriate, and it's not in the minds - not in the
spirit of the Coastal Act and of cEeA, but it has been
done.

And since ttris time, you know, every study,
everyfting is rocks, rocks, rocks. Study with quary
rocks in Catalina and after Orat concrete, but it's about
rocks and artificial rock. Nothing else. So no
alternative. But anyhow, we look for other positions
about the rock, about this project.

And this project is going to use heavy 
-

equipments. Equrpments, you know, of course wrth barges
and all that makes a lot of fuels, and it's going to
pollute the area. In every proJect, you know, when you
choose the project, you burn lots of fuel. It's a rule
that environmentaliss and the adminisEation in charge
should respect. You will choose a project; we use ver!
heavy equipment. Okay. We know that" That's fine.

After that, you destroy ecosystem. You destroy
tbe ecosystem rn Cstalma lsland because you mrne rocks.
So ecosystem out. When you throw your rocks, all your
concrete on the bottom of the sea, you destroy the
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t existing ecosystem, even if it is sand. you destroy a
second ecosystem, which is, you can say, it's kind of
insult for the environment for environmentalist.

After that, did you look at leaehing of
chemrcals out of thrs concrete? When you have concrete,
it's filled with chemicals, of course full of them. you
are going to full up with in the sea and, of course, the
leaching is going out.

And what about the bioaccumulation. I can tell
you, I don't think you have a big problem with that,
becausp we have studred leachrng a lot under tbe request
of Coastal Cotrrmrssron. So we know what ts toxtcrty. I
don't thrnk we hsve a large problem wrth that. But where
rs your study ebout rt? And I'm zure the study has !o be
done because you have to answer the public.

You are going to put things in the sea. They
17 are gomg to leak. Even the natura! rock, you know, leaks
18 somethrng. Every time you put somethng rn the ser, there
19 s leachrng. We want to know if you spend so much time
2o for so much money, I can tell you for millnns of dollars,
2l you can look at that because you should.
22 After ttrat, economically. Economically, the
23 program of quarry rock is a sherr absurdity. Because
24 what? Because I called ia your writrngs. You know. lf
5 you succeed - and you ar€ not certain to srrcceed because
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nobody has succeeded unhl now to put cherucals. But rf
you succeed, it's going to cost, calculation, more than
$1,000 for one seaweed, one plant of kelp. This is a
sheer absurdity. I'm sorry to tell you that.

And we said that long before. Not to you,
Mr. Dixon. I'm sorry I didn't tell that to you, but it's
a sheer absurdrty, and how are you golng to present to the
public that this project, if successful, is going to
cost - you devlse $170,000 by 160 plants, you know, by
acre, and you come to - you come to 1,062.5 dollars for
one plant of kelp. This is not serious. It's an
economical absurdity.

Finally -- finally, about what we think is
impossible -- I'm very sorry -. it is the uncertainty.
Now, you do years of work on -- oo the - wrth your rocks,
you know. lt has been 20 years you have been wlth that,
20 years. And you sard now, we don't know rt's gotng to
succeed. There is a huge uncertainty. We have not
discovercd a method. You wnte it. And you want to go
like this with more millions in five years, and after
that, another thing and another thing? And the kelp is
not restored, and the fishery is not restored.

So I think we should have some alternative to
be lookd at. I have finished with my second point. I
have only one point now which is alternative, and I see
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Mrs. Griggs, that's - you want to have an alternative.
Okay.

We work for the alternative when we started
wrth Dr. Wheeler North, and there is no altemative. You
don't hear about that. Why? I'm sorry to tell because
obstruction from the Coastal Commission. They have
decided qp thing. You do that. It's a drctate. And I'm

very sorry that it is as accepted as diclate. It's
accepted dictate of the seewcter. I would have preferred

to keep the money.
And - but there has been obstruction. And the

facts ere there because we wrote thet to Eduon. We have
alternative. What is our alternative? No answer. And
since, we can't understood that. We can look at ttiat
because we are prescribed to do this - what's - we
csnnot - we cannot look at o46s1 things. We beve pressed

out to work on that and to work on that.
We went to Coastsl Commrsson and we have scNrt

extensrve letiers, you know, !o Coastd Commission rnd

said we have to look for alternatives to build marine
habrtats that arp betier than thrs quarry rock and rock of

the sea. They are not satisfactory. And the staff of
Coastal has never answ€red. So we push, we push, and we

wanted to develop our srde. We want applications, you

know, and we were completely obstnrcted till - till we
Page 46

r got hearing one Year ago.
2 We went tro the commrssloners, and we explarned

3 to the commrsstoners that we have been obstructed, you

4 know, to make our research, research for manne babttats,

5 nonprofit research. We drd that. And the commrsslon ts

6 imprassed because we went wrth photos and look at what we

? do. lnok at our kelp. Look st our fishery on the mussel
g reefs. What we do, it's completely new.
9 The commissioner has been so impressed, he

to said, we cannot give you a permit now, but we order a

u study of the Marine Forest technique to be done by our
12 staff of the Coastal Commission, and the commissioner
13 said, nnnne foresters, you are gomg to work wrth therr

14 staff. We are going to work with Mr. Grass. You are
t5 going to do thrs research and thrs sndy because we wart

16 to know about this study of the Marine Forest Society.
l? Tbank you to your cornnusstoners. But not thank you to

t8 you, staff.
19 So it was one year ago. One year ago, the
zo gentleman of the commission said, you staff, you

2l Mr. Glass, you have to do that study and that workshop

22 wrth the Manne Foresters. When? He look at hts man.

23 When? He was not happy at all. We can do that m August'

24 Okay. Frne. August fine for me. And today we sreJust

5 before Apnl, one year after that story, and we have seen
Page 47

I nothrng of the staff of the Coostel Commrssron. Still tbc I
z same obstruction. They don't want to hear about that I
: alternative. This is my conclusion. I
+ And I says that to the public because we have I
5 prisoners, and they are facts. And it's not - it's not I
o appropriate. It's against the law. Clearly, that you
z have to call for alternative. You have to listen to the
a people. You cannot dictate the things.
s The responsibility is Edison. Of course Blison

lo has still responsibility. Edison lost the kelp, lost the
l1 fishery. You know, they have a debt to mother nature. So

12 they have to build the debt to mother nature before -

13 before to pay you, if you don't lose the job. I'm sorry
14 to have this harshness, but the door has to be opened.
15 You cannot close the door and to see no alternative.
16 Okay. So despite the obstruction, we work in a
rz corner, you know, although the embarrassment is done
re against us. But we work and research. So we research
19 now, end whet w€ lrc ready to expose we will pres€nt io

lzo tne commrssioner, we have presented thst io Edison. It's
jzr about that.
ln I want just to make a short desigu, you know,
lza of wbat we propose. It's a forest. First there is -

lza tU"* rs guidelines, you know. We propose something which

lzs is reversible. The damage done is the impact done by the
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nuclear plant, you know, it's not forever. You know I
that's impact comes from .- there's an outtake of the ]
water. Btg, brg plant, you Put out water, you know, wluch

is opaque and it's big effluence, you know, go with the
plume, you know, and they make turbrdrty so the turbrdrty

goes wrth a plume over the old kelp, and the kelp doesn't

has a - photosynthesis cannot be done because ofthis
turbidity.

But this is temporary in the history of nature'
It's not for so long. When does a nuclear plant stop
bocause rt's worn out and they are to do somethrng else.

So we want something reversible. When you do
your rocks, it's irreversible. You make an irreversible
change on the boftom of the sea. l'm sorry. It's not
environmentally smart. And it's not environmentally
pemanent to make an irreversible change to the
environment when you can do something else which is
reversible. So what we propose is totally reversible.

Anrl what we propose also ts sometlung proposed

with certainty. High dose of eertainty. We propose
thrngs that has always been done. We have expenmental.

So we can do tt wr& much, much less money. lnfimtely

less of money. And we don't want to waste money rn 20

yesrs, you know, by projects that never finrsh. We want

somethng done. We wsnt to see tbe kelp. We want to see
Page 49
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the fish guick, you know, and wrtft less money. Because
there is a rerson wrth less noney. Bur I will come back
to this.

Now, what was this guidelines, you know, of
reversibility and certainty. What we are - first, you
know, you have io - and we have io producejuvenile kelp
plant in laboratory; It is almost certain that this is
done since years end years. you producejuvenite ptants
in the laboratory. It goes in the field. you can make
your nursery in the field. We can do that. Or you can
make-your nursery on land. At San Diego, ttrey have
already nursery. They would be very happy to do ttrat

So you make a good production ofjuvenile
plant. And it is well known, there is - when you have
that, you transplant. You transplant on the sand or on
the rock. I mean rock, natural rock, exlsting rock. Rock
that does not have kelp now, and the transplantation of
this juvenile plants, we do it because we hive done it.
So the first thing you have to do is that. produce
juvenile plant. It's very well known.

It's not expensive, and you fiansplant the
kelp, you know, easrer on the sand. Not under the plure,
you know, because tbe plure of the plant, there.s no life,
you know, but there's a place negr or convenrent, and you
do that easilY' 
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I t If we want to do as well as your project, you
I Z know, what you prcpos, your proJect of 16 acres, your

| 
3 prolect of 16 acres, you know, to be satrsfyrng, Just mean

| 
4 that at 160 plant by acre rs what you want, wbat you sard

| 5 in your pap€r, rt means you need 2,000 - you need 2700

I o plants. 2700 plants. To transplant 2700 plants on the
I t r"" bottom when out of tbe nursery, you know, we can do rt
I f in one week. And rf rt does not work, we do rt a second

I e time rn one week. And you can do that every season. So
ll0 you bave the kelp back, you know. And we can do rt not

It r expensive, in a very reversible way, without changing.

Itz You can do that. That's what we propose. And ttrat is
lr alternative. Something more -
t4 Ms. cRlccs Mr. -
15 Mn. STREICHENBERGER You can say thls alternatrve rs
16 not exactly perfect ln an envlronmental way, because what
l7 we would l*e rn an envrrcnmental way, we would hke to
18 see the kelp where rt was before. We redo exactly how rt
19 was.
20 If you transplant kelp from juvenile, you are
zt going to not grow under plume. You are going to in
22 someplace, other place or place on the sand or the rock.
23 But the good - the good techruques, the technrque would
z+ give Edison a reputation in the world. The technique
zs would be applauded -. is to - to have the kelp where it

Page 5l
was before. You respect nature. How can you do that in
the plume of turbid waters? you shut down the turbid
waters. You correct - you corect the difficulty.

The difficulty is that out of the outake, C
plume, you know, of turbrd waters comes orgaotsms and
particles of sands, minerals making opacity. Then you
shut - you shut then this out between the outtake of
water and between what you want io proJect, you know, for
your kelp. You put a screen. you put a screen, a
biological screen of mussels, high relief habitat of
mussels. And if you have thrs hgh screen, you know, of
mussels, you shut dorm the turbrdrty. A fonst of mussels
is going to absorb all this turbidiry.

And we know it's going to do this because we
know the effect of mussels, you know. It,s like this, and
we heve all the erample m the wodd where the turbidity
of the weter hes become clear. It has been made by this
one.

So we propose this. It's a simpte. It's
biological. It is reversible because when it,s finished,
you know, well, you shut up your high .. you shut it up,
and the last adventage, you know, is that because of the
habitat of mussels, you make a lot of fish.

Ms. cRIcCs: Mr. Streichenberger, ercuse me. Two
things. Your comrents on tbe inpscts of the project as

page 52

l 1
1 . ,

t;
l 4

5
6
7

8

9
lo
l 1
t2
13
t4
l5
l6
t7
l8
19
20
2l
J''

23
24
25

I 
I proposerl are the kmds of comments thet we wante<t to hear.

I 2 As far as this alternative, &e place for that
| 3 to have been decrded was before the Coastal Commrsston

I I when they issued Oreir permit to allow construction of
| 5 tlre -- of the reef. And so this isn't the place to
I o argue - to make that argument because it's not the
| 7 purpose of this scoping meeting.

I e And it sounds like you made your argument

I 
I before the Coastal Comrrussron aad they went ahead and

I l0 rssued ther permrt for rock qnarry and for concrete, and

It t that's the project that we are looking at the
12 environmental impact of imposing. So this is not the
13 proper forum for your argument.
t4 lt's not that it's not good information for
ts everybody to listen to, but that's not the purpose of the
16 meeting. And we have other people that are waittng to
l? testify; so if you could wrap up your comments --
lE Mn STRETcHENBERcER Yeah. I cNn wrap that. Thank
19 you. I have become accustomed to tell me I have finlshe<t.
20 So I am not going to be frustrated because I can't tell
2l you what I had to say su years. And I'm glad thls rs -
22 I could say that we wanted altematives to come up for *
23 to gd an example, to come end revrew by Dr. Murdock,
24 Dt. Frial, they said it. We want what's gomg to be done
25 for &lison to be an example for all California. And
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Edrson cao do rt because Edrson cen bnng &is invaluable,
you know, reahzrtion would be retained, you know, es an
example in Californis and the world. Do thst aod study
and expenment. Thrs is wbet we bave io do in the spint
of alternatives.

Thank you very much.
Ms. cRlccs Thank you.

Our next speaker is Paul Frederick.
MR. FREDERJCK: I'tn Paul R. Frederick, president of

Frederick Fisheries, Incorporated. I'm a mmmercial
fisherman out of Dana Point. Also representative from
Dana Cove Commercial Fishermen's Association.

And we would like to have the project looked at
about as frr as the srea you are proposing norr. We feel
it's - it's in an area that's already hard bottom, and
that rs a sotrsern of ours. And th&t imdrate sr€a wherc
you 8re puttmg lt now, we would like io have il looked at
as possrbly movrng it from S&foot zone out to betrreen 5O
and 55 foot so we wouldn't rmpact any of the hard bottom
that's there now. Or possibly movrng the prolect to the
Dana Pornt srde of the San Clemenie Prer in the proposed
depth that you have the project in now, towards Dana
Point, from the pie.r to Dana Point, just short of the
trailer parks.

I understand the concern about doing this is
Page 54

l that it's soft bonom out in that area and the rock
2 possibly wouldn't - would not stey m tbe depth you watrL

e It might sink down into the sand. But basically, our
4 concern is that puttmg the rock on top of what already ts

s hard bottom.
o Thank you.
? Ms cRJccs Thank you.
e And our last speaker is Lynn Hughes from the
e Crty of San Clemente.

l0 MR. HUcHEs. Hr. Tbe eoncern that I have,

11 beyond what's already been mentroned, ls !o make sure that

rz the size, density, and shape of this reef is not such that
t3 if you havE monstrous waves that wo haven't seen wrthm

14 our lifetime, but we know have exrsted along our coast,

ts would not destroy the reef and possibly turn it into
te rubble that could present difftculties, whe&er it be
l? littoral flow or the use of the beach by bathers.
t8 Ms cRlccs Thank you. Is there anybody else that
le didn't sign up that would like to say anything?
20 Well, we thank you all for coming. In case you
2l were wondenng, the meetrng tlus evenrng n a duphcate of

z this meeting. Obviously, people's ooncerns will be
23 different, but the presentatlon by the commrsslons and by

24 Edrson wrll be the same. Some people wonder tf tt's gorng

25 to be an entirely different meeting, and it's not. So I
Page 55

t just thought I would say that.
z And we want to Olank you all for corning. If
a anybody didn't speak, like I said earlier, please feel
4 free to send your comlllents m wntng to the State l-ands
s Commission.
o And I think that we are finished for this
? afternoon. Thanks a lot.
a (Meeting concluded 3:,10 P.M.)
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couNTYoFoRANGE )
l, Paula J. Becker, Certified Shorthand

Reporter #4453,licensed by the State of California do
hereby certify:

That the foregoing scoping meeting was taken
before me at the ttme and place therein set forth and was

taken down by me stenographically and thereafter
transcribed by computer-aided transcriptton, and I hereby
certiry the foregoing is a full, true, and correct
transcript of my stenographic notes so taken.

Executed m Dana Point, Cahforilg, on thrs 9th

day of April, 1998.
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SAI{ CLEMENTE CALIFORNIA; MONDAY' MARCH 30' l99t I
7:03 P.M. 

I
Ms. cRlccs: t thir* we will go ahead and ger I

started. I would like to thank you all for coming. Andl
my naure is Mary Griggs. I'm from the California State I
knds Connission, and I am going to intrcduce the people ]
from the otber agencies that are here aod are going to be

presenting information.
This is John Dixon from the California Coastal

Corrnmission. Dan Reed from tbe Coastal C-ommission and
Steve Schroetsr. And then Bob Grove from Southern
California Edison is here, and he's going to be providing
us information on their Project.

Has everybody ttrat wants to speak had a chance
to sign up on the sign-in sheet in the back of the room?
And if you baven't, I would en@urage you to do that. We

wilt be taking in the ord€r tbat tbey have signed up. And

to expedite the meeting, we are going to have a

five-minute time limit on comrDents and on testmony. So

if you keep ttrat in mind when you are presenting your

information, I would appreciate tbat.
I would like to tell you just a little bit

about the environmeatsl prccess and why we are preparing a

program data. The State lJnds Commrssion and the Coastal
Page 3
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r Commission decided that a Program Bn would give the
2 greatest flexibility for the proiect and because the
3 project is to be built io two phases, an experimental reef
+ and then the full buildout reef, and in order to give the
s public at least an understatrding of what the potential
6 mpacts would be from the full buildout rcef, even though
7 that's years down the road, those impacts will be

presented in the document.
And because the feeling was there was no reason

to just look at the experimental reef, if we didn't go
ahead and look at the full buildout, too, there might be
something in full buildout that would preclude us from
doing tbat in this location, and we needed to assess thal
now. So we were looking at the full project, which is
required by tbe California Environmental Qudity Act.

So once we had made that decision, we sent out
a notics of preparation. Some of you may bave gotten thet
in the 'mil oryou saw in the rcnrspaper tbat this reting
was going to take place. We heve some copies of the xop
in the back of the room, along with some copies of the
project description. If anybody didn't get one and you
didn't notic,e them back there, please help yourself.

The purpose of tbe scoping me*ing is o hear
yow oomreots and concerns on tbe proposed projcct. It's
your opportunity to gtve us sotro informetion about things
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1 l

l3
l4
15
16
t7
t8

l9
20
2l

t
2
3
4
5
6
7
8
9

l0
1 t
tz
l3
l4
t5
16
17
l8
l9

P
t,
P

120

I'

that you want to mrke sure are adclressed rn the document' I
And so this is your oPPortunitY. I

If you haven't sent - if you are not prepared I
to make a comment tbis eveaing, but you would like to send I
a comment in writing, the end of the comment period rs I
April 8; and so I would urge you to get your comrnents rn 

I
as soon as you can. I

The - as ftr as the schedule for the I
environmental process, we hope to be able to take this I
project to the St8te Ilnds Conmission !o certify the sn I
and issue a lease to Southern California Rlison for the I
property that ttrey will need to construct the artificial I
reef. Hopefully in - whoops. ln one ear and out the I
other. By the beginning of September. ]

And rigbt now, we are aiming for - Blison is
aiming for construction of the reef in September- So it's
e pr€.tty expedited Process, aod we are going to try v€ry
much to keep it on schedule.

So having said that, John Dixon from the
Coastal Comnission is going to give us sonre information,
provide us with some background information about how we
got to here and the long process that the Coastal
Commission and Southern California Edison have gone

through for years to get us to tbis point.
John' 
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hrblic San Chmlnie^- c"rii--ri
MR. DD(oN: Well, I would like to give you a tinle

bit of tbe history of the project, both so you - kind of
give you an appreciation of tbeir rationale behind the
mitigation requirements that - of tbe project we are
tallcing 1$6pl rhis evening and etso, in case you have beelr
following tbis, io give you an understan<tiag of wby things
have changed in ttre last year or so.

la 1974, the Catifornia Coasul Commission
approved a constructiol permit or application for San
Onofre Nrrclear Generating Stetion, but they conditioned
the permit and they requird that ttre applicants fund an
independent panel, rcview commifiee, !o oversoe scientific
studies to determine what the echral effects of the power
plant were on the marine environment end, if significant
effects were delected, then they could require significaot
changes in tbe design of the plant, as drastic as having
cooling towers.

e few years later, 1929, 0re cornmission also
explicitly recognized that some sort of compensatory
mitigation would also be the appropriate remedy, in
addition to - or in place of requiring design changes.

Well, the Marbe Rwiew Cornmitiee oversaw the
s$dies and made their final report in 19g9, and they
concluded that &ere inded had been substantiat
reductions in the number of organisms, including giurt

Paee 6

l0
l l

t2

t6
t7
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I r kelp, kelp bed fishes, the invertebrates that live on the
| 2 bottom of the seafloor within kelp forests, and there also
I , U.O been a reductioa in regional fish abundances tbat was
I a assumed based oa &e number ofjuvenilas that was taken
I s into the plant and killed.

I 6 And they recomnended mitigating tbese losses by
7 creating an artificial kelp reef, by improving the fish
8 exclusion devices at the plaat to prevent fish from soming
9 into the plant, and by restoring a wetland.

l0 In 1991, the Coastal Commission acted on these
1l recomnendations, and they adoptcd conditions to mitrgate
t2 the adverse impacts of Units 2 and 3 that included
t: restoring or creating 150 acres of wetland within the
t+ Southern California bight; to instdl and maintain
ls behavioral barriers at the power plant to prevent
te additional adult fish losses; to construct kelp reef; and
tz to fund independent monitoring of these mitigation
18 measures by people who had no vested interest in the
19 outcome of the mitigation; to maintain dak, to make it
zo publicly available; and to partiatly fund the fish
2r hatchery.
?2 Now, the kelp reef was to be - it was
23 estimated t&at about 20O acres ofkelp had beeo lost, and
24 the reef was to be 300 acres and extant with about 200
25 acres of exposed rock; and it was also io - 60 percent of

PageT
that was to rnrintain medi'tn to hrgh density kelp, which
was defined as four plants per hundred meter squared.

It was to uke place in hvo phases, and the
fust phase in the 1991 permit was to be a trial reef that
was to be large enough that the normat processes could
take place, and it wopld be watched for three years in
order to see if it was going to behave as expected.

If not, some alterations could be - could take
place before the large reef was built.

And then, within - it was also - the reef was
also designed for fish and wittrin ten years, 2g tons of
standing stock biomass of fisb would be present.

Now, after tbe Marine Revien, Crmmittee studie
terminated in the late '80s, Southern Catifornia Rtison
continued to monitor the kelp forest, and their kelp -
giant kelp monioring program was very similar to that
which had taken place in the Marine Review C-omnittee, and
some of the same contractors were involved.

And after several years, they reanalyzed the
data, and they suggested tbat the earlier estimates of
kelp loss were larger tban appeared wi& additionat &ta.
So Southern California Blison and the Coastal Commission
staff worked together to appoint an independent review
panel to anallze these data, and they concluded that
qualitatively that indeed the effect was smaller than

Page E
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originally estimated, aad tbey made a recommendauon for
tbe way in which the actual magninrde of the effect should
be calculated.

Coastal Commission staffused their
recomnendation and recalculated the loss and came up wrtb ]
179 acres ofkelp instead of200. ]

In 1997, the Coastal Commission adopted a new I
set of condrtions, and to mitigete these lZ9 acres of lost I
kelp resources, tbey accepted requiremens for 3.6 mrlhon I
dollars to go to a fish hatchery program, and to design,l
construct, and &e independeat monitonng of a kelp reef I
that will produce 150 acrx of medium to high density 

Ikelp. I
Now, &e language here is rather different ttran I

from tbe l99l langruge in thst they didn't qp€cifi actual I
acreages of rock that had to be placed out there, but I
rather focused prinarily on replacing lost resources. And I
so what has to be done is to replace these 150 acres of I
medium to higb density kelp, but tberc must be a mrnimum I
of 150 acres ofhard substrate placed. I

And this will be in trnro phases, but again, it I
would be - the phases have a little different intent than I
the initial conditions. The first phase is an I
experimental reef, and it is going to be 16.8 acres, and I
the intent is to try different kinds of substrate and I
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other words, the addition of 3? and a hdf acres for a

final reef size of 187.5."
So, you s@, the minimum is 150 ares and the

maximum could be tbe size of the appropriate plot tbere

which, in this case, tbe stte that's being coasidered now

is 355 acres. So somewhere in tbere would be the ultimate

reef.
So that's - that's the basis of the kelp plan

that Bob Grove is -

MR. GRovE: That's mY cue. Thank You'
MS. GRIGGS: This is Bob Grove from Southern

California Edison, and be's going to erplain about tbe two

phases ofthe Project-
MR. GRovE: Thask you, Mary' Before I begin, so

don't forget, I brought along some extra copies of the

experlnentat plan. The Preliminary plan was approved last

*L*t by the Coastal Commission, and it describs tbe

16.8 acri - the first phase. So there's - I think there

werrc some in the back, but tbere's mre uP here and one of

the maps showing wherc thc recf is' Ttere's extra copies

of that.
And then I brought along a few copies of our

printout from the web site. So we even have a web site on

tbe project. So you are welcome to use this to key in to

wtrat's going on with ttre project over the web site'

I
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r different configurations and also make subsidiary
2 obscrwtions and experiments, t4t b determine uthat tbo

3 best kind of design would be for the larger reef'

r This will be monitored for five years' utd then

5 will be I minimum of 133-2 sdditiotal acres of rock put

6 out to bring it up to 150 acres minimum' This is the

7 ninimuo, rnd there's no stelement of the maximum because

s the focus is on the kelp resources, and I will read that

s liftle section out of the permit. It says, 'It should be

1o noted tbat th€ average area of niedium to high density kelP

tr produced by 150 acres reef will, in all probability, be

rz iess than 150 acres. This is becatse tpically only a

r portion of the reef area, whether artificial or nantrd,

14 suppods t sustained of medium to bigh density

$ keh. For example' oo evefiage' oaly about 50 percent of

16 tbeharrrt substrarc in the controlled site, Sar Meteo kelp

r? bed, has historically supported medium to high denstty

rs kelp. If this tun$ out to be the case for the mitigation

t9 reei, tbcn tbe appropriate remodigtion would be to double

the size of the reef to 300 acres in order to meet the

requirenent of 150 acres of medium to high density kelp'

?2 lf cmthe otber hand if was determined tbst 75 perccnt of

the mitigation reef arpa supported medium to higb density

kelp, then tbe appropriate remediation would be a reef
tnai is 1.25 times as large as the 150 acre reef. In

Page l0
Prevention is always nice, but in this case, that would

rneln, you know, adjustirg the uay the power Plant ruDs or

even hrming the power plant off' And it just makes more

sense to mitigate. And it's certainly more

environmentally friendly rhrn osoling t'owers; I think most

would agree.
Si also, with kelp, &ere is ttre opportunity to

do in-kind mitigation. Kelp has been lost' We think the

technology is there to bring kelp back-in ur artificial

t*f, -i*e can do that almost in an in-place situation'

-O'tfttt is, part of the permit also is to restore kelp as

Jo.t to ttre power plant as practical, and we ttrink that

can be done.
Again, from the Etlison perspective, we are in

this proj-ect primarily, of course, 19-comply 
with the

pu*iit.- And as John read - and if I can grab this

again - you know, this - this is John's copy' but -

tfrir it t Lig guy, and it's sort of like our owner's

manual of what needs to be done' And so we ate trying !o

comply wittr that.- -aoA 
we would like to implement Phase I in f998'

And also, our objective would be to maximize the resource

enhancement. Cerainly, we want o do this in such a way

as to get the grcatest advantage in enhancing the

environment
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Southern California E<lison is praty excited to
ger tbis project going. We have been working ol it since

ieatty Oe first permit came out in 1991, ud we

considered it a real positive step in being able to do

something to enhance tbe local marine envirosmnt' So we

think it is a praty neat deal. And I jrst wanted to go

over and kind olreview what we have done to date and

where we hoPe to go from here-
And right away, you can see that, as John said'

our obligation perrrit is to restore kelp, and the exact

sizewould be f5O auls, and the first phase, as said, was

16.8, aod we would ProPose that tbe sccond phase, et least

to get things moviag, as 133.2 acres. That gets you uP to

150. I will get back to that in a minute.

And from our perspective of why we are doing
the project, as John mentioned, the Marine Review
Conmitt€e thet was arormd from 1974 to 1993 did come up

with a finding that there's a reduced kelp bed alongside

of tbe diffrrser system just south of the San Onofre power

plant. And with the reductioa in tbe kelp bed, tbere's a

concomitant reduction in the kelp fish eod invcrtebretcs'

And the idea is the mitigation for this

environmental impact makes more seosp to us in - and it

certainly did to tbe Coastel Commission, as recommeodcd by

the Marine Review Commitee, as opposed to prerrention'

@on Coutt Reporting (909) 735-8012 Page 10 - Page 13



I So since the l99l perrrit carne through _ it,s
z kind of hard to see, I know - it,s - &lison had gone
3 through the path of quite a few scientific s&dies, ana L
4 ere doing a few things in parsltet. Since 1991, we bave
5 bTl looking at the various potential places that an
o artificial reef could be constmcted in the Southern
7 California area, aad again, lerr - nearest San Onofre as
8 practical. And we bave also beea studying kelp beds in
9 trying to determine how the natural beds in Southern

l0 Califomia, and specifically in aorthelu San Diego Co,mty
ll and southcrn Orangc County, bclravc. you know, wlrat dcpth
12 raage do they g'ow and what kind ofbotom substrate. How
tr high is the hard substrate that kelp plants really need to
14 ettach to an ancbor properly? Asdjust, yor know, att thc
ts various aspects of growing kelp so as to beser our
ro understanding on how to do the reef.
17 And if I can turn your aftention to the first
tg cbart - and this is a specific in the area between San _
19 or the Sao Mateo Point to the south and San Ctemente pier
20 to the north, aod in thrs area, the shadoury offshore areas
21 tbet you soe in btus and doum here in red and gr?en, ane

noting areas where kelp really is persisteni, where over
time, nahrally, kelp has doni a ieffy good job of

24 hanging around and being a resource: 
-

25 And what we are interested in is in the area

t from the pier to the existing kelp bed. Is there an
z opportunity to put in an artificiat reef, new hard
a substrate that woutd allow or give kelp an advantage to
4 where we san, you know, have the mitigation take place?
s And - let me grab one more board here. you
6 are welcome, a*er the talk, to come up and see where you
z live and tbings. These are the aerial photos that were
8 dose at San Onofre, and one of them at the bottom, you can
s see the actual picture in case where the kelp bed is

10 pretty heavy. It's a shadow area offshore. Like I say,
tt after the meeting, please feel free to come up anO pui 

'

12 that in perspective.
13 And we would hope to put it between, again, the
t+ pier, mitigation reef, and the point.
t5 And also, if you are wondering what San Onofre
16 kelp will look like according to oae picture, here rs Saa
l? Msleo Point aad tbe city,s offtbe rnap to your nght. And
18 our power plaaf San Onofrre, is in this area. And this rs
19 what we rnean by an impact m the close proxrmrty of the

exrstrng San Onofre kelp bed. The offshore drfhrsers are

Again, feel free to come up and take a closer view of thrs
tonlgbt.

21 out in this locale, and the area outlined in white is the
n. hard subsuate area with ttre existing San Onofre kelp.
23 You can just see thE shadorr of the kelp ptants themselves.

I So that's - that,s the settitrg and some of the
2 studies &at we started in '91, looking at kelp, and I
a will get back to the map that is up there.
t Again, in the front row is Dr. I-arry Deysher
s who has been pretty instrumental, as a consultant and
6 expert that Edison has hired, in looking at the ketp
z plants and doing a nice job of putting Al tne diffeient
8 kelp dara that was obtaisable through Dr. Wheeler North
9 from Cal Tech and from some of the marine review snrdies

to and as well as some of the sonar studies _ all of the
tt different kelp data went into a databasg and it was real
12 helpful, Ierqr's grcup, tbe Coastal Resources, in gettiag
13 the study, where wc feel pretty comfortable how ketp is
t+ behaving in Southern California.
15 And gening back to siting, some of the
tO specifics that are in the permit that we are following, we
l7 have to make sure to locate the mitigation reef someurhcre
l8 near San Onofre, md betneelr Dana poirnt aod Cerlsbad is
19 the optimal area, and Dot near the Sao Onofre discharge;
20 and !o have rnini6sp disruption of eristing cobble or reef
2r habitat; and avoid the rare and sensitivi habitat that are
zz in the areas; suitable substrate. That means be nice to

stay away from silts and clays and things tbat can
interfere with kelp grou/rh. And locally suiable depth,
and tbat through our studres and commn knowledge from

So that's - that's the setting and some of the I
.'
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scientific papers, 12 to 14 meters in San Onofre are a
good depth to put kelp or to have kelp grow.

And also, it would be nice to locate the
artificial reefnear an existing natural reefthar grows
kelp, with the idea being that the ecology, the flora and
fauna that are on the natural reefcan shift over and be
enbanced and the wbole area be more productrve through the
direct transfer.

Also, to locate the reef away from major
sedirnent deposits, and that would certainly include river
moutbs, and make sure there's minimum interference w:th
we&erways uses such as the boating groups having regattss.
Maybe the kelp bed is not a good thing to sail througb, so
if we can work with that aspect. And keep away from
discharges and no inlerference wi& historical or cultural
resources.

So all those things are taken into
consideration, and San Ctemente seemed like a real
opportune site, and we - again, we think it's a preny
sdvantageous thing to have il a community as far as the
positive aspects of this kind of onvircnnentat enhancement
really should have.

And again, starting back with the permit as it
initially came out in 1991, we slarted our work with the
pubhc meetrng m November of '91, and by December ha<l
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gottm undcnray with sonar studies of tbc region, tryitr€ |
to make surre we had different sites tbat would be comparcd I
in picking the optimum site. I

And by 1992, we were at the specific siting and I
desrgn work. And this is tbe work that really got into I
looking at the natural reeft, like I said, and also the I
artificial reefs that do exist in Southern California.

And then through the next two, three years, the
wort went on, rnd by 1997, after a fEw nvists and hrrns as
far as, you know, g*ting the data togerher ud gening
the different agencies comfortable and having review
oomm€nt$ come in on a techaical lwel, we got our site end
prclminary plaa approved by the C-oastal Commission in
June. So June '97. And then we continued with even
further deailed siting sonar work in the San Clemente
atea.

And that's - that data tltat we just collected
last summer is whet sppears on this chart, and lmking et
the kelp mitigation reef area in front of the San Clemente
beaches, we see that if you put the kelp bed too close to

shore, whictr would be anyilring inside of the red area,
that the depth is too Sallou/ and tbcre would be too much

turbidity from the wave action on tbe bed.
And then you have the optimum depth area that

is portrayed in the red, and then on the outside edge of
Page 18
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r this area, we were limited and felt that wouldn't be a I
z good place for kelp for another reason. And tbat is I
3 offshore in the deePer area, it's e zone whele kelp could I
I still grow potentially, and yet this area has red deep I
s sand. And the difference between the red zone and the I
6 deep sand zone is the red zone is noting that the bottoml
? has a veneer of sand Orat is still pretty thin, less than I
8 a half a Eeter, you know, less tben 18 inches, sucb that I
r if you put hard rocks or broken @ncrete on this area, I

r0 even if it sinks a bit, it would bit the hard bottom I
ll below, the thin v€oeEr of sand. So this is more of a sure I
tz thing than trying to locate a reef in deep sand.
13 And when we went to our coastal engineers in
14 our sitings and design study and asked for assurance on
$ can you design a reef such that it won't - you fim
16 guarantee ttrat it won't sink into the sand, the answer is

tz reatly close to no. I mean it's - you know, the
ta engineers just aren't comfortable putting hard substrate
le on a soft sand bottom. So we liked ttrat this area is
20 pretty wide compared to some areas hke Cadsbad where you

2l have a real thin kind of ribbon of kelp nanrrdly and we

z have to try to tuck in linle bits and pieces of
zr mitigation reef, and that this wider area really has a
24 nice bottom tbat wi[ sur€ - we would be dropping rock

lzs such that we don't lose it. So we think that this area
Page19
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really is opportune for enhancement. I
And the red area is the area that John Dixon I

mentionil. There's 355 acres. So tbat is what you arel'
really looking at here in red. And tben you see in the I
red tbere's some black, and those areas being noted by I
black in this picture are areas where there's already I
existing hard substrate, and those areas ofexisting hardl
substrate, in that sense, tbey are dready enhanced areas I
compared o a sandy bottom. I

And tbe permit states we cannot drop artificial I
reef rock on top of existing hard substrate. So those I
areas would be specifically avoided, and we are pretty I
confident we can avoid those areas. There's enough I
georeferencing with the satellites and the little i
positioners that we san - we can avoid those arEas. l

And one of the o&er issues that came up - and
we felt mrrch more comfortable by r"king this dctailed look
last summer. Tbe issre was: Isn't tbere alrcady a lot of
hard substrate offof San Clemente zuch tbat dropping more
rocks just doesn't make sense? Eitber there's already
kelp out there or putting more rock, if there's not kelp,
there's berd substrate; so wby would dropping more rock
create trxn€ kelp? So this was an issue tbat bad been back
in our minds as our shrdies went on for the last two,
three years, and last sillmlrer, we had eoough data finally.
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7
t 4

reef experts, concluded ttrat yes there is some hard
substraie as noted here, but it's not ofbig enough chunks

s of material. There's some pebbles and small patches

small stone such that it's just not conducive for a
stable, long-lasting kelP bed.

t3
t4
l5
16
t7

part of the mix of the stone we are to put in, that that I
will kind of tip the balance and create a much lusher I
habitat that's conducive for kelp grounh. So zuddenly we ]
are hoping you will see a really nice kelp bed out there'

So that'p what tbe experiment is going to try
to demonstrate. And that's why we are calling it - as
Jobn said, the emphasis chaoged from tbe 1991 permit to

the 199? amendment tbat now there's some - a better
rmderstanding, and yet we need ao exPenn€nt. And so we

wilt demonstrate over the five years that yeah, some of
these principles and ideas are trtre before we go on with
the rest of the buildout and the firll mitigation reef.

So we have a little locale tbat we are
comfortable witb, we have a depth range, and wc have an
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I understanding of kelp.
2 Alid theo Dennis Bedford from Fisb & Game was
3 here eadier today, and he prcvided actrnlly the next two
4 pictures. I know they are hard to see, butjust kind of
5 conceptual here anyway.
6 In 1994, late in the year, we came out with our
7 first prelininary comprehensive siting and dcsign report
8 of some of tbework wewe,ne doing. And this draft rcport
9 that we hadn't really sent around for formal review, I

10 sent a copy to Fish & Game and the reef erpert at Fish &
ll Gane, Dennis. And I said this might sound kind of
12 strange, Dennis, but we think we have a different
13 uderstaoding norr based of this new science we did where
t+ before artificiat reefs were built before as big piles of
15 roclc, and the hope was kelp would grou/ on it, end even if
t0 kelp didn't, fish would be attracted to it so the Fish &
17 Gaue would be happy and fisherm were happy with these
18 kinds of rpef, big mouoded struchr€s. We said, you know,
19 for a kelp bed, we think we are finding that having real
20 low relief, even just one rock high off the sand bottom,
2l is mors conducive for kelp plants to grow for a number of
22 reasons concerning stability and scour andjust - the

kelp like kind of a disruptive habiur. you know, if
storm comps through and rips werything out, sometimes the
fust thing back is kelp.

I
,
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So this is very hopefirl to us. And that,s why
we went to do an expenm€nt 8nd try this again in the San
Clemente area and see if we get the same result.

So the experimental reef, the five-year
program - we are sbooting to start construction in
September - is the yellow boarder area. That's a
200-acre arca within this red zone which is 355, aod we
would be avoiding the existing hard substratc aad putting
42 modules in this area.

And in putting those modules in, we wilt be
testing two different hard substrate t!?€s, two different
kelp ancborages, in a serup. One would be the broken
concrcte that we saw at Mission Beach working effectively,
and two, we will try quarry rock whicb is the malerial of
choice of Cal Fish & Game ufto have had 30 !o 4O years
experience building artificiat reefs, and they prefer
either of these materials acnrally for this gpe of reef.

so we want to just compare tbe material t1pes,
and then we want to do tbree different density spreads on
the bottom: 17 percent hard substrate or the material, 34
percent, afr 67 percent. And the idea there, of
we would be delighted to maximize the bang for the buck
that if in f.* ll percalt bottom cover4ge wor*s as well
as 67 percent, we could build a brgger reef for at
least - you know, save a lot of resources in going wittr
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And one of our biologists, marine biologiss,
even termed that kelp is a weod. If ttrings are just
disrupted, Eaybe kelp is the first thing back. The giant
kelp. And that persisted.

I said witb all that, Deonis, I said, I don't
know if thrs makes sense. He sard not only does rt make
scase, but in that samc month, about Novcmbcr 1994, Fsh &
Game, on a routine survey of some of their artificial
reefs, found out that one ofthe reefs that they thought
was built as one of tbe giant mormded piles of rock was rn
fa* going to stay built as one of these scattered low
relief, you know, one layer thick, low profile reefs, and
why they stopped their boat to survey this reef was
thcrc's kelp growing there. And tbey went doum, and thrs
is what they saw.

So unknown to us, one of the few reefs in
Southern California that's successfirlly growing on an
artifieial reef - I mean ketp beds growing on an
artificial reef is this habitat here, and this is from
Mission Beach dowu in San Diego. Here is another shot of
Mission Beach. That was installed in 1991, and it was
a - Frsh & Game told tbem burld the mounds. And &e
contractor didn't understand and he took the four
coordinates that were supposed io be.the mounds and spread
them. This is broken concrete.
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the lower perc€ntages. So we will do those comparisons as
part of the snrdy.

And then the last thing that we would study, of
course, is location, and that meaning distance from
exrttng kelp bed. The Sen Mateo kelp rs n the bottom of
&e frame herc. And the modules, the42 modules wilt be
spaced further and furtber away from the existing kelp
bed. So there will be the abiliry to sense if distance
really does play a factor.

So that's - that's really the extent of where
we are today. Like I say, if you have questions, if you
want to take a closer peek. I guess Mary will run
questions here.

Thanks, Mary.
Ms. cRtccs: Do you have a question on the project

itself, sir?
MR.GAHAN: ldo, yeah. Tberewercelotof comments

there about what you guys are testing and everything
retales to how well we eNn grow kelp. Has there been any
shdies done on what the impact of placing those reefs
offshore atong tbe coastline will do to the wave actton on
tbe eoastlme or - you know, San Matco Point is right in
front of one on the best surf spots in the world that's
utilized by hundreds ofthousands ofpeople yearly, and if
you place a reef out there, is that going to affect ttre
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surf at Trestles?
MS. GRIGGS: That wiII be -

MR. GerIAN: Have you strdied that?
MS. GRI6GS: That's one of the things that will be

looked et in the Environmnal lry.ct Report, thst we ere
here to gel lbose oonuneots and conceros from the public.
And that's one of the tbings we already are going to
include in the - in the EIR, and there may be others
that - we hope not - that we haven't thougbt about, but
that's why we ere here. So tbat is going to be addr€ssed.

MR. GRovE: Maybe I should have mentioned tbat. That
we - thse was a two-year sftdy that the Coastal
Conmission pennit in '91 said tbat is an issrc. It eoncs
up oa crrery ref. Fish & Gere bas put in ovcr 3O reeft,
and they put in reefs that are as hrgh as 15 feer off the
bomom and in 35 to 55 feet of water, as far as in-shore
kind of limit.

And yeah, we had a two.year srudy aad Dr. Hany
Elwany, who is with us tonight from Scripps, did th4t
s$dy for Frlison. We think that's - I mean that's what
is going to be reported in the sIR.

MR. GAIIAT{: So that's the section of the en, will be
the existing surdy right now?

MR.GROVE: YCS.
MR. cAlIAl.l: So it won't look at the particular
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contours on our shoreline. It will be a snrdy that's
already been performed somewhere else.

MR. cRovE: You want to - would it be okay for
Dr. Elwuty to mention -

DR. ELWANY: We would like -
MS. GRIGGS: She cgn't - she can't hear what you are

saying. So you need - could you comeup here?
DR. ELWAI.TY: Sure. Olay. My neme is Hany Elwany,

and I'm coastal engineeraod , and we conduct
in 1991 sardy for Soutbern California Edtsoa to check tbe
effec* of the kelp on the waves.

And what we plan to do with Oris Brn is utilize
the information which we gained from this s$dy to
address - to address sites, the ftrnrre sites of the kelp
reef. We are taking the consideration the investigation,
what specific about this specific locations. Okay. And
apply what we learn from other locations, this location,
so we can find out whether this is impact or no impact.

MR. CAHAl.t: I'm leSS COnCerned abOut the kelp's
effect than about the changing on the @ntour of the
bonom and the effect that might bave on the size of the
waves and the way those waves -

DR. ELWANY: We will address. Sure.
MR. cAHAl.l: - bounce off the reefs and et cetera.
DR. ELWAI\IY: We will address ttre effect of kelp on
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the wave regime and we include the salient poinS. Is I
that what you're worried about?

MR. cAlIAl.l: Would it be specific to the shoreline?
DR. ELWA}IY: YES.
MR. GAIIAN: Because the area tbat you have outlined,

I mean, inpacts the only populated area in, you know - up

and down the coast, and I noticed your exhibit said that
you have to locate it off of - off of Camp Pendleton. So
they specifically have excluded you from doing anything
along:he Camp Pendleton and shove it up our way?

MR.GROVS: YCAh.
MR. GAltAl,l: I mean that's 8re bottom line, it sounds

like.
MS. GRIGGS: Thank you.
MR. GROVE: You want to see an overview of that?

lVhen we - when we e*ed if itwould be okay to
put the reef there in their base, they said no. That -
these are tbe activities ofthore that have to be avoided.
So they gave us - they gave us this map and a stern
letter saying not to interfere witb their activities. So
it's either, you know - herc is Edison's power plant and
San Mateo Point. And to don't put it anywhere further
south than that. So.

MS. GRTGGS: I thir* we are going to save questions
because I think what they really are gre the comnenis and
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t things that we would like to hear on tbe prolect. So we ]
z have one more presentation by Dan Reed of ttre Coastal
r Commission. He is going to explain the fivelear
I monitoring plan, and ttren I will invite people that have
s signed up to testiry, or if you haven't slgned up, you
6 can. And we will bear your oo[uneNrts and concerns dunng

? tbat, and the court rePorter wrll be recordrng tbose so we

8 can respond to them in another document. So if I can lust
9 ask you to bold your corunents forjust a mrnule, please.

lo MR. REED This won't take long. As Bob pointed out,

lr the goal of the experimental phase of this project is
tz really to determine the tlpes of reef materials and the
13 amount of bonom tbat ttrey cover that best provide for
14 adequate conditions for establishing and sustaining a
ts viable kelp force and associated community of fish and
ts invertebrates and dgae.
r7 Well, back in 1991, tbe permil called for the
tg reefto be built ofquarry rock and grit, to cover at
19 least rwo thirds of the bonom in quarry rock. And last
zo April, the commission changed the permit to allow the
2l executive director of the Coastal Commission to change
xL thatt requirement if the results of the experimental reef

lr suggested ttrat o0rer tlpes of materid and other

lzr configurations of the reef could achrally compensate fot
lzs Oe losses that have been incurred by soNcs'operation.
I Page29
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l So the - the monioring then of the
z experimental reef is really designed to collect the
3 information tbat caa be useful in aeternining which reef
I designs in tbis experiment will actuafly be useful to
s apply the mitigation.
o Now, the fact that there's never been an
z artificial reef of this tlpe built on this scale, there.s
S clearly some rmcertainties involved bere that will make it
9 not a sure bet if the resulS of tbe experimental reef are

l0 going to ectually tell us exactly what.s going io work on
ll the larger scale reef, and Orat stems from uncertainties
12 that relate to the small size of the experimental reef
13 the fact that it's only going to be studied for a
14 five-year period.
15 lt's possible that on a newly constructed
16 surface, that within five years, a manrre kelp force
17 commuaity Eay not ultimately develop. It,s dso possible
18 thet if one does develop, giveo that the generation times
rs of some of the organisrns that live out there are longer

thn" five years, it m.y b tbat, even tbough these things
develop in five year:, therc's !o guaraates tbat they will
be sustained over the long-term.

There's also concern that the size of these
ze modules, which is - are .4 acres in area, that what we
5 learn on a .4 acre module - I meaa, tbe bope is that it.s

gomg to tell us the nght rnformation, but there's always
&e concern that it's going to be difficult to scale that
up to a larger reef, and that concern comes from some
information that most natural reefs in the area that
support psrs$tent kelp tend to be larger tban these small
scales.

So there's some uncertainty involved in this,
and what the - due to that uncertainty, it's possible
tbat after a five-year period, we may not have sustarnable
populatlons on tbese experimental modules, in which case
the executive dircctor is going to need information that,s
going o allow him to predict, based on the informati
that's collected, which reef design is going to work the
best.

So the Coastal Commission staff, which is
responsible for overseeing the monitoring program, is
trying !o take a varied approach to - a multrple approach
to collect information that will provide the executive
director with the information he needs to make tlris
decision.

And the t)?e of monitoring that's going to be
done is one that there will be just regular monitoring
orguisms that are out there that largely will be used to
determine if certain criteria of these - if these
experimental reef designs meet certain criteria ttrat are
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t ultimately going to be applied to the larger reef, and
z these criteria are not only criteria that relate to the
3 reef rtself, such as the amount of rock that hss to remain
+ uncovered and the like; it's also as well if the
5 abuodances and divenity of organisms tbat have to be oo
6 these reeft. The monitoring will be geared towards
7 actually going out and getting information on uAat grows
s on these reeft.
e And in addition to that type of monitoring,

l0 there's going 3o be more detailed snrdies and erperiments
ll that will be done tbat are really geared at predicting
12 urhart is going to bc tbere over tbe long-term. And those
tr things are going to focus on things like various
ta biological and physical processes that 8ff€ct development
rs on these reefs, such as birth rates and death rates of
r0 kelp, and not just kelp, but a lot of the fishes and
u invertebrates and snff and, in fact, in deterrrining the
l8 extent to which they develop on these reefs.
19 So all tbat information together is going to

ultimately be written up into a final report, which will
I be made available to aoyone who is interested. The data

will be available to anyone, and it will be available for
comnlents, and it will be the comments on that report,
along with the report, that will go to the executive
directorwho will theu make his decision as to what types

.vtanch JU, lyg8
California

t ofsubstrate and coverages caD be usd for the targer
z buildout reef.
g Now, the larger buildout reef will also be
4 monitored, but tbe purposc of monrtonng that is gorng to
5 be differelrt from the experimental phase. The purpose of
o monitoring the luger phase is really to see if, in fact,
7 the reef lives up to its expectations and meets these
8 performance critena that are set in this permit document
P here.

l0 And what the monitoring data will be used for
tl then is to determine whether or not those performance
tz criteria are met; and if they are not met, ultimately,
13 what type of renedial action could be usod to ensur€ that,
14 in fact, the resources are compensated for,
15 So that's kind of what - and monitoring and
16 the mitigation phase will go on for the operating life of
l7 the San Onofre power plant, which is as long as Edrson rs
tg kind of on the hook for ensuring compensation. Yes.
19 MS. MoRRJS: Can I ask a question? You are talking
20 about monitoring just the kelp and organisms around the
2l kelp beds. But you haven't mentioned at all moaitoring
n what it's going to do to the shoreline, sand flow, wave
23 projection, any of tbat. You are not gomg io be botbered
z+ with that at all?
2s MR. REED: Well, I will tell you -
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MR. DD(oN: That is not part of the moniOring
progrrm, aod it shonld bepart of tbeprocess nour. And
the expectation is that enough is understood about the
processes that during the erR process, where these
specific things are looked at, that there will be -
either be a conclusion that there's no siguificant impact
or that there's a danger of such an impact, in which I
haveno doubt that mnitoring requiremts will be put in
to allow us to go forward at all.

MR. REED: Certainty the physical parts of the reef
are going to be Eonitored, aod if they disappear, there's
going to be sndies tbet will be done to detcrmine urhether
they disappearcd beceuse they ars sinking in the srnd or
wbether tbey arc getting exported out on to tbe beach. So
that kind of information as far as yfiether rocks rnd stuff
end up on the beech, tbet kind of information is going to
be uken in tbe monitoring plan. As a biologist, I - wr
haven't yet considered, you know, looking at the inpact
using lhe moniioring plan to look at the plan to see how
the surface has changed.

Ms. MoRRIS: You know, I'm a beach-goer, and if all
these rocks go up on the beach -

MS. GRIGGS: That's something - tbat's something
that will be looked at in the En, and as Dan said, if the
conclusion that's dranm based on tbe study tbat is being
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done and will be presentcd in the dosument indicates thet

tlere's going to be a significant impact, then some
mitigation would be required to mitigalo tbat significant
impact.

And if it's not shown to be a significant
impact, then - then that kind of monitoring probably
won't be required. And of course, we are going to be
looking for people with information and knowledge to
comm€Nrt on the study, commeot on the ER, and new issues

may be raised that haven't been looked at, and then we
would need to look at those, too.

But our aim is to look at everything in the
ElR, and we have to wait until all the andysis is
completed before we can decide or determine if there's
going to be a significant - potential significant impact
that would need mitigation.

Ms. MoRRls: l'm just a little confused. I guess
maybe I missed this issue. Are you in the EIR process
right nov or just gathering inforoation and asking for the
quastions?

MS GRIGGS: No, no. We are in the EIR process.
This is a scoping meeting. We sent out a notice of
pre,paration aad O get people's comments. We are having

the scoping meeting to get comments that need to be
addressed in the ElR. So we are - the pn is in the
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process of being prepared by the consultant now.
Why don't we -

MR. GNIAN: How csn you stert that when you arejust
haviag the scoping meefing? How does the coasuluot know
the scope of work?

MS GRIGGS: One of tbe things ttrat the consultant
needs to do is do background information, existing
conditions, and that can be done up-front. The existing
conditions ar€ a matter of record and can be - you knour,
they need to do tbat. Tbey bave a lot of other work tbet
they have to do.

As far as identiffing what's a significant
impact, no, that hasn't been done.

MR.. cAHAI\r: I understand that, but I'm saying that
the scope of wort - and I under$tood this reting to be
detenniniag tbe scope of wort as to what would be studied,
and if you are saying that the consultant is already
worting oa the En and he will decide based on what he's
decided the scope is -

MS. GRIGGS: No. That's not what I said.
MR. cAIIAN: This should be step one, I think. The

scoping meoting -
MS. GRTGGS: Step one is sending out a notice of

preparation and g*ting comments from the public. A
scoping meeting is not required by cEeA, but the State
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Lands Commission alurays docs a scoping mccting whcn wc arc

pr€panng an EIR atrd mrny times wben we are preparing a

negative declaration also.
So there's a lot of preliminary work that a

consultant can be working on, gatheriag information. You
tnow, we have been dova here, meeting with state parks and

with the city and with a variety of people to gather
inforrnation on land use and information on recreation and
so forth. So what's called ttre existing setting, the
environmental setting. So that is set and that - all
that information can be gathered and the process can be
started to write tbat up.

MR. GAHAN: Has a notice of preparation been sent out

then?
MS. GRIGGS: Yes. lt was sent out on March 7.

Why don't we start going through &e list
and -

MR. BROWN: This is a question. Are we spposed to

wait for questions?
MS. GRIGGS: You know, what's happening is the

questions are turning out to be conm€nts on the process,
and I would like to have the people come up, identify
tbemselves, and give your comments at that time.

MR. BRoll'N: C-an we ask questions during that period?

MS. GRIGGS: Yes. We mey not have the ans,\ver for you
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here. To the exteut that we can, we will answer the
questions. So we will - we will play that by ear.
Typically a scoping rneeting is io bear the concerDs of the
public.

MR. BRO\ilN: Sometires ure dm't knorv our eoncenrs
until our questions -

MS. GRIGGS: t know. We will play it by ear. Why
don't we go - I don't know if everyone has had an
opportunity to sign up to speak or not. If you have not
srgned up to speak, we will go through the people who
have, and those of you who haven't, you can raise your
hands.

John Riordan. Would you state your name for
the record so tbat the court reporter can identi$ you,
and she will tell us if she's having any rouble hearing
you.

Mn. RIoRDAl.t: Okay. John Riordan, and it's like tbe
Eteyor of los Angeles, R-i-o'rd-a-n. And he's not relatcd
to me, but maybe way back in lreland someplace.

zo I'm coming here as a representative of United
zt Anglers of Califomia and the Dana Point Fishery
t! Fnhrncprneirt Program nAic,h is part of the haichery program
zr that was mentioned previously.
24 And I just wanted to thank Frlison, the
25 representatives from &lison, for the 3.6 million. It har
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l come in handy to build a hatchery. It is working. We
2 just released 4200 fish about four weeks ago. 22inside
3 Dana Point Harbor and 2,000 $'htc sca bass Wc wcnt down
4 !o Pochie Beach and released them. Ooe of &ose fish with
5 a tag on it showed up on the Csliforria Edison plaat about
6 two weeks ago. So they do nigrate up and down tbe coast.
z So I guess my only comment and wish is that we
8 can go forward and have this a*ificid reef process take
I place because the fish need a place to live and that kind

to of habitat. It does appear to be working.
rl This is our fourth batch of fish and the
12 largest batch so far. Our grow-out pens are located in
13 Dana Point Harbor near the Harbor Master's office. If
r+ anybody would like to take a took at them, usually on
15 Sunday is my day to go dowu aod feed tbe fish rnd take
rd care of the pens.
t7 Right now, we are fishless because we released
l8 them, and we are waiting for the next batch to come up
t9 from the hatchery
zo So I'm all for this. I $less I do have some
2l concems or what the wave actrcn is going to be bccause,
2, dzys of my youth, I used to go out there and schlep around

23 ou a board. I don't nant the waves to go away, but I want

24 the fish to have a habitat.
2s MS. GRIGGS: Thank you.
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The next person is Trevor Rathfon.
MR. RATHFoN: Yes. I wanted to ask if there was a

kelp deficit from meybe 3O years bact in this arca. Tbat
was my soocern, gs to whether we.ne adding moro kelp to
the area or if there is in fact a deficit due to
hanesting or natural circumstances.

MR. DD(oN: t will take a crack at that. I'm not
sure wbat you rnean by deficit. The fact of the macer is
that nanrral kelp forests come and go. Barn kelp, for
example, fur&er south dong the beach wes one of the most
persistent beds around following tbis '5?, '58 El Nino
u&ere many, many beds were gone; and then about 20 years
ago, it disappeared while the beds were ssming on. And I
&ink it was probably 1987, all of a sudden, this whole
section of the co:tst was chock-a{lock full of kelp.

And so the - these kind of temporal and
spatial changes are nailral events that are probably -
that aren't particularly woll understood in any specific.
So - and this area along here is an area that doesn't
have the most persistent kelp bed, and those light blue
areas tbst you looked at are sreas tbat where in l8 years,
it was a year or two. And so, as hr as natural pK)cess,
I don't know quite what you mean by deficit. But -

MR. RATItFox: Well, if there's been a loss over the
last few years, because ofhanesting or stonns.
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1 MR. DIXoN: There's probably been some loss to
2 stonns. I don't know about harvesting.
3 MR. R.ATHFON: My second question was has tbere been a
4 shrdy or do you plan to do a study on iaterdependency of

5 kelp and the sea otter? I know there used to be sea
6 otters in Dana Point, and they had been tried to
z reintroduce witb little success.
8 MR DIXON: NO.
9 Ms GRTGGS: The next speaker is Chris Harrison.

ro MR. HARRISoN: Chris Harrison, resident of San
rt Clemente. I have a few questions. One for the Edison
12 representative. Wbat is the projected shutdown datc for
13 soNcs and if- probably keeps changing, I'm sure.
14 MR. GRovE: I work in the general office. Maybe I
t5 can refer tbat !o the 'n-n b€hhd you, Ray. You want to

16 take a hot seat on that?
17 Mf,,. GOLD: My name is Ray Gold, ard I'm the manager
l8 of nuclear communicatioos. The San Onofre nuclear plant
19 is currently licensed to operate to tbe year 2013. As
20 probably most of you, I hope, are aware, we are getttng
zl into a new era in the electric and utility industry as
zz restructuring or deregulation of the industry. Between
23 now, 1998, and tbe year 2fl)3, San Onofre bas an exemption
24 in that any electricity rcg€nerate automahcally has to be
5 provided to the power exchalge where the people will be
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t2
l3

15
16
t7

buying the power ftom. I
In that time, we are going to be basically ]

writing offthe asset, writing offthe capital investment
that remains on the plaot. From 2003 going forward to
2013, San Otrofre, like any otber generating soutce, will
have to coopets in tbe open ma*et- We don't tnow wbat

that market will be come 2fl)3.
If it cannot compete, competition will have it.

We ar€ not going to ope,rate noncompetitive Pourer. Tbat's

basically wbere it goes.
MR.llARRIsoN: If tbe monitoring progem is bsscd on

the life of the plant in terms of once they sbut down the
plant, if I understood it correctly, the monioring
program itself is over? Is that - did I understand tbat
conectly?

MR. DD(oN: That's actrnlly a very good -
MR. REED: The plant has been operated since '83.

And so say it sbuts doum in 2003, there will have been 20
years of operation. The mitigation nonitoring would go on
for the operatiog life of the plant would be 20 years.

MR. HARRISoN: Oh, I misunderstood that.
MR. REED: It's not when the plant shuts down;

it's -
MR. HARRISoN: How long the plant -
MR. REED: Assume as long as the plant is operating,
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the impact is going on while it's operating.
MR. HARRISoN: Okay. There was another question- I

ttrink I just probably misunderstood ttre terminology- I
believe Mr. Dixon said something about exposed rock. I
thought t heard something about 200 meters of exposed
rock. Maybe I just don't understand that terminology
o r -

MR. DD(oN: Oh, in the original perrrit, that required
a 30Gacre reef, and that's the overall area, and within
that area, there was to be 200 acres of actual hard
subs8ate.

That's not the case now. The case now is there
will be a reef that will provide 150 acres of kelp. The
minimum size of the reef will be 150 acres. Currently,
the amount of erposed hard substrare will be 67 percent
quarry rock. Based on the experiment, tbat may be changed
to a different material or a different coverage.

MR. HAnRIsoN: Exposed rock, meaning not covel€d with

sand, but definitely up above the water; right?
MR. DtXoN: Not covered bY sand.
MR. HARRISoN: I think this goes with what this

gentlemal was saying -
MR. DXoN: I see what you mean. They are all

relatively srnall pieces of chunks of rock that would be in
the order of, I think, achrally run a meter which would
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t nrnthreefeet. Moetof thenwouldbesmallerthm $a1. I
2 MR. IIARRISoN: One of my next questions, on the reef, I
3 I know you said they'were going to go for a single layer. I
4 So I would imagine that no pssp than mayb s meter or trrc 

|s high? |
6 MR. GRovE: Right. ]
? MR. HARr,rSoN: Is tbere aoy kind of height limitation
8 that tbe Coestal f'ornrni5sisa has said or bas been examined
e already?

lo MR. DD(oN: The intent is o have a lower reef, and
1l that's understood to be meter or less is the intent.
t2 MR. HARRISON: Meter Or leSS?
13 MR. DD(oN: Undoubtedl],lbere's going to be places
14 wbere rock piles are going to be bigger thon tbat, higher
rs than that.
16 MR. HARRISoN: Is the reef going to be protected,
rz special classification, for example, from commercial
te fisheries if, you know, the fistr population soais?
19 MR. DD(ON: NO.
20 MR. HARRTSON: It will not have any Special
21 desigmtion or anything?
22 MR. DD(oN: We don't plan to do that.
29 MR. REED: In the long-term, but in the short-term,

lzc while the experiment is going on.
lzs MR. HARRISoN: There will be.
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And if it is determined - |
MR. DD(ON: Dan wilt have somebody out there to spear I

people. I- 
MR. HARRISoN: For the experimental reef section, I

16.8 acres is the experimental - ]
MR. GROVE. YES. I
MR. HARRISoN: - amount? If during this

experimental period it is determined that it does have
negative impacts in terms of - what do they call Otat?
Onshore flow?

MR. DIXON: [ongShOre transport of plant -

MR. HARRISoN: Yeah, that, and negative impacs on
wav€s, I guess how - wbat would be the proposed method of
mitigation, I guess, or if this is determined to be an
unacceptable side effect of this reef, would it be - all
the material would bave to be removed or how would that -

what would happen in a situation like that?
MR. DtXoN: Well, as it stands, these are questions

that are going to be examined in an en process. And
there are studics that have been done and shrdres will be

applied to this parti$lar situation.
And if it's determined that there are potential

negative impacts, then that changes tbings, and the
commission would have to act on that.

If it's determined that there are no
Page 45
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I significant impacts, tben there probably world be no plrnq
2 to monitor. If in the unlikely event - I mean, I can't
I irnagine, but if this lovr relief causes some drastic change
e in wave or cuffent mafiers in the area that are obvious,
i I'm sure that it would - a flasblight would sbine on it
6 aod tbings would be done. But based on previous
z experience, tbat's probably pr€tty unlikely in that Ore
s snrdies that are being done on the Bn sbould point out
9 aay sort qf n'gnitude of the effect that you would expect.

10 Mn. HAl,n$ON: Just heve one mre question. Just gef
rt a rough estimate as to the closest disunce to shore that
12 the reef will be and most likely the shallowest depth of
tl the water that will be in?
14 MR. GRoVE: Roughly half a nile.
15 UNIDENTIFIED SPEAT(ER: Fo*y feet shallow.
16 MR. HARRISoN: Half mile and 40 feet is tre
rz shallowest.
18 T NIDENTIFIED SPEAI(ER: So 12 io 14 meters is about 46
19 feet.

MR. HARRISoN: That'$ it. Thank you.
2r MS. GRIGGS: The next person is Nevil James.

MR.IAITIES: Hello. I'm - I've been a resident of
the community for about 25 years, and I worked at San
Onofre for about tbree and a hdf years. And also bappen
to be a member of the Sierra Club.
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I But out of curiosity, the Phase I protot5pe
2 reef tbat you are rentioning that's going to be montolpd

3 for five years, does it appear on a podton of the map as

I it's illustrated there and just where?
5 MR. DIXoN: The - I believe these are meant to be
6 the sort of markup of where they are going to be. I'm
? not - that's not to scale, I don't think, is it Bob?
E MR.GROVE: NO.
9 MR. DIXoN: But this is to indicate that they are

to going to be at various disunces from the kelp bed and
u they will be grouped in according to modules.
Lz MR. JAMES: The density of the quarry rock, or
tg whatever is decided on, in the lGacre protoqpe reef
t4 appears to be from what - if I am understanding you
ts correctly, is going O be quite spread out and really
16 isn't going to reflect the condition of the Phase nr I
lz mean in terms of &e placement of the quarry on the
ls bottom? The quarry rock -
19 MR. DIXoN: Tbat's certainly tnre becauso there's
zo going to be two - the treatnents include two substrate
2l gpes and three coverages, and if it is determined &at
z? one of those combinations is best, obviously the other
23 ones won't be how to build a reef.
a MR. JAMES: You mentioned that there are have been
zs approximately 30 artificial reefs that have been
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constructed over the years in Southern California area?
MR. GROVE: Yes.
MR. JAIr{ES: There's a reef off of Santa Monica, if I

arn correct, that consists of old Pacific electric red cars
dumped up there back in the '60s, I believe. I am
assuming there's quite a body of knowledge that's -

MR. DD(ON: e lot -
rm. fef"fSs, - that can be drawn from tbe experience,

you know, on those reefs. Ard also with the work of
Wbeeler North at C-al Tech, oceanographer. I guoss offof
Catalina Island.

MR. DXON: Yeah. A lot of those Fish & Game reefs
were in quite deep nater. And most all of them were
desigued to be high relid and to be fishing reeft. So
there are certainly things that can be leamed from them,
but there has been a large attempt, as Bob mentioned, at
Mission Bay tbat was sort of inadvertent would probably be
the closest of what is being determined here.

MR. rAIr{ES: Tbe damage to the kelp beds that has
occurred fiom the plant has been as a result of the ocean
water being heated and renrrned?

MR. DD(ON: No. Actully, the plant uns designed to
prevent heating of the ocean water. So although it's
pretty warm when it comes out the port, it mixes
hrbulsntly and very quicHy is cooled down. But in order
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!o do tbat, you have io move a lot of water, and the water I
is turbid and so you end up increasing nrrbidity and I
reducing like levels over the kelp ports. I

MR. JAMES: Okay. Thank you. I
Ms. cRlccs: Thank you. I

Our next speaker is Wendy Morris. I
Ms. MoRRIs: I had a question about the history of I

the area. I may be wrong, but please correct me. Did I
there used to be - I'm saying in the last hundred years I
or so. Were there large kelp beds in the area before? I
It's my understanding there were, but I could be wrong. I
And if there were, why aren't they there now? i

Also, could they be repluttd in such a way
that they would not need an artificial reef because if
they were there prior to this reef, if for some reason
they have disappeared from a storm or sooe reason, why
would not - why couldn't they be replanted out of the
artificial reef?

MR. DD(oN. Ilrry, you want to talk about the hislory

there?
Ms. MoRRls: These questions I'm asking for &e gn

I don't necessarily exp€ct you 3o answer them nght now.

I would like to have those included. Along with the '.
I'm assuming that ell the questions that have been raised

so far are going to be addressed ia the pn; is that
Page 49

I
I
I
I
I
T
I
I
I
I
I
I
I
I
I
T
I
l
I

2l
22
23
u
25

Complements of Hendeson Court Repofting (909) 735-8012 Page 46 - Page 49



I g"Jo..o*l lpE lgS-commision March 30, 199t

t
I
I
I
T
I
T
I
I
t
T
t
I
I
I
I
tr 

Complements of Henderson Court Reporting (909) 73$80U

I

Public San Clemente. Cnlifotnia

I

2
3
4
5
6
7
8
9

to
l 1
t2
13
t4
15
16
t7
18
19
2A
2l
22
23
u
25

correct? |
MS. GRIGGS: YCS. I
MS. MoRRtS: Okay. Bccause -"'ry of my guestioos have I

not been addressed. I
The one other question I have is how does this I

affect tbe whde migration, or will it affect the whale I
migration, because the whales travel along there? |

And bow will it affect water qualtty or have it I
improve it or make it - will be a degrading factor? |

That's it. Thank you. l
MS. GRIGGS: Tbank you. ]

Ierry - is it Gahan?
MR. GAIIAN: Jerry Gahan. San Clemente resident. I

just want to clari$ somerhing.
You are tdking about a reef that would be no

cloccr !o thc strface tban roughly 6 fd d€€P, 8Id thd

you rnight edjust tbat by one meter at the maximum so that

it would be maybe 42fee'. from the surface?
MR. GROVE: YEAb.
MR. celtAN: And that's on all three of the options

that you are going to study? So it wouldn't make any
difference whether it was option one, two, or three; it
will still be a maximum of one meter.

MR. GRovE: If you get up to the 67 percent denslty
cover, the chances are, when the barge drops the rock,
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I some would pile on top of each other. I
2 MII- GAHAN: Sure. But the engineer of design is tbat 

I
g it will be a meter. I
4 MR. GROVE: YEAh. I
5 MR. GAHAN: You know, sooe of the reefs that - I'm I
o not real familiar with, but I know there are reefs there I
? tbat are artificial reefs are at Carlsbad and Oceanside. I
s But both of &ose cities in the last ten years or so have I
s kind of rough times witlt the reef. Whether they have I

10 anything to do with it or not, bave had severe changes in I
tl the way tbe sand is deposited on tbe beaches, and in fact I
12 tbey have gone out and now had to' you know, tmnsport I
tr sand from the Oceanside Harbor to replant the beaches.l
t+ And I don't know if it has anything to do with the reefsl
15 or not, but I mean, that's one of my concerns. ]
16 I have less concern now that I know ws are
l? talking about a one-meter change than I did before' but
t8 I'm still concerned. Carlsbad, in particular Cardiff
ts reef; which is a spot we have gone to a couple times in
20 the last year, aod I bave yet to go there when there's any

zt sand at all on the beach. You get from the parking lot
22 dowa to the beach, is solid, not big rccks that would wash

lo up, but the small cobblestones. There's just a lack of

lz+ sand to cover it up, and I hate to see that happen to our
lzs beach.
I Pagesl

And I have been here for 35 years, and I've
neve,f seeo our beaches in bad shape. If we do matrage to

grow kelp and il breaks up and unshes up on tbe beach,

with the city's budget, who is going to clean tbat kelp up

all the time? Because it does. I was here in the early
'60s, and there was quite a bit of kelp. But I wasn't
here in the '50s. I don't knorrr whetber there was or not.
But it would rvash up on the beach and it was a pretty big
mess.

MS. GRIGGS: Thank you. And I just - for your
information, we met with the city, oh, way back in last
Novembsr nh€o we fitst got start€d on this project' and

they certainly expressed the same concern that you did.
So we are aware of that concern, and it's something
tbat - as far as tbe kelp on the beach and cost of
cleanup. So it's something lhat's going to be looked et,
and if there's ut impact, there would be a mitigation
measure to - to address that.

Tim Brown.
MR. ERo\ilN: My nare is Tim Brown. I live here in San

Clemente.
Some of the questions I had were asked earlier,

but one question I had specifically related to the studiE
Ont are going to be conducted is what are they going -

what's going to be done to protect human interfercnce from
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the gpes of studies you arc doing? Are you going to have I
restrictions from access from fiSers and divprs and that I
kind of thing to protect the fish? How are we going to I
do - bovr are tbe snrdies going to be able to demonstrate I
how well this is working and actions in the period? I

MR. DD(ON: There are no plans to pfevent access, and I
even if tbere were, I don't tttink it probably could be ]
done. There's no expectation, I think, that there would
be more human interference in one treatment than there
would be in another. And as a matter of fact, people
couldn't even recognize wbat tbe treatments were so that

the danger of any kind of interference is greatest if it

happens to onetreaunent and not the other one.

If the interference that went on affected all

places - and I don't know exactly wbat you are thinking

about, but perhaps anchor dragging or something of this

nature would probably be affecting dl of it.

MR. BRowN: My comment in relation to that, if you

bave a healthy grovnb with mahre population of animals'

critters, would it be able to adequately grow' you knorld?

I mean, you are not going to be able to determine when you

are not - what tbe inpacs really are. There needs to be

some period of time of keeping - keeping human

intorvention away from this so that thirys have a chance

to grow and develop 
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MR. DD(oN: Well, I suppose under ideal conditions,
it would be nice to have il fenced off where you woutdn,t
have anybody out there. I don,t think there,s - that,s a
plan, and I don't know if it's possible. I can teil you
that there were a great many experiments that were
conducted at Sao Onofre and San Mateo over a ten- or
fifteen-year period that provided a great deal of
information, snd there were people out tberp all the time.

MR. BRoWN: I personelly would like to see comnErcid
fishing stopped and not - not wberc you 8re going io put
&e reefs, and I would atso like to see some sort of
moorings established out there to do private fishing or
diving so tbere would be less stchor dragging, those kinds
of things, and damage the marine situation.

I had a question, too, since I am here, wbat it
is that we are addressing tonight. Is it specifically the
issues that are raised in the Els, or do we have thi
ability to address in total what the soNcs is doing to
meet the mitigation requiremenb? I mean is,it just this
plan and the - the impacts associated with this plan or
do we have an ability to say we thil* a plan should be
delivered -

Ms. cRlccs: Do you - I'm not quite sure what you
mean when you say -:ue you saying the plant?

MR. BRolvN: The plan. The plan for, you know,

t dumping ttre rocks out here to establish reefs. There's
z other ways of establishing reefs. What I'm asking, is
s this hearing to address the impacts associatd with this
* specific plan or is ttris hearing to provide input into
s what might be a superior plur in people's estimation?
6 Ms. GRTGGS: Welt, the Coastal Commission has already
z issued their permit for construction of the reef. So the
s appropriate time o have posed those questions or had
e input to the process would have been when they were

to issuiog the permit. Because the permit they issued has
11 spelled out what the plan - what &e plan is going to be,
t2 now what the project is going to be.
13 MR. BRowN: So we are only dealing with environmental
14 impacts with this specific plan?
15 MS. GRIGGS: That project.
16 MR. BRowN: l wish that weren't the case, but since
l7 that is the case, I would like to make a couple of pornts.
t8 I think that what I would like to see is the
19 issue of recreation, public service, and socioeconomic
20 effects expanded sigoificantly. I would like to know what
2l the - I would like the rts to not deal only with the what
22 you are contending to be or said to be some negative
23 impacts but positive impacts.
u What are the benefits associated with increased

fish life that would supposedly come from all of this?
Page 55

I Opportunitrcs for recreational scuba diving possibly, and
z what would those socioeconomic effects be locally here
3 to - in Sao Clemente atd this general part of the world?
4 And what alternatives could increase the recreational _
5 the recreational * recreational potential -
6 MS. GRIGGS: Benefit?
7 MR. BRo\yN: Yeah. Benefrt porcntial associated with
8 the site and what those alternatives would do in terms of
9 socioeconomic impact to the arrea. Would we be able to

l0 have more dive charters, more scuba diving, get some tocal
ll diving going on here? And what would those impacts be?
12 And secondly, I would like the report to
tg address what would need to be done to the plan
la specifically to accommodatc that. For instrnce, I woutd
rs like to see if you are going to put some reefs out tlere,
to I would like to see some diving capabilities out there.
f7 Maybe dump a scuba tank - I mean an old tank, you knonr,
18 make it a Canp Pendleton dive. Hke people go look at ao
rg old plant or tank so there are things to look at besides
zo the fish.
zr Tbat's all I have to say. Thank you.
22 Ms. cRIccS: Thank you for your comments.
23 Is there anybody that wanted to make conrments
24 thrt didn't get a chance to siga up? Well, onco again, if
25 there are additional comments tbat you want to make that

Califomia State knds Commision
Public March 30, 1998

San Clemente, California

t you either drdn't make tonight because you \rant more hme
Z to think about it, keep in mrnd that the comment penod on
s the notice of preparation ends on April 8, and feel free
a to send written comments also if there are other things
5 tbat - that you didn't present tonigbt because we waot to
o hear those.
7 UNIDEMIFIED sPEAtcR: I bave a questlon, how do we
8 get on the lrst !o receive a copy of the documont? That's
e it?

l0 MS. GRIGGS: Sure. Everybody that's signed up. If
ll Orere's anybody that didn't sign up because they didn't
12 want to speak - I tbink everybody in the room spoke or
13 spoke tbis afternoon. You have to sign up so we can get
14 you a copy of the draft.
15 Well, I want to thank you all for coming and
16 for your conrments and for your attention, and we will see
1? you back here in probably May.
18 (Meeting concluded 8:28 P.M.)
19
20
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c Reporter #{'r'ts},licensed by the State of California do

5 bereby certifY:
6 Tharthe foregoing scoping meeling was taken

7 befure me at tbe time and place therein set fortb and was
g taken down by me stenograpbically and thereafrer
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ro ceniff tbe foregoing is a full, tnre, and correct
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1 1949 RIVERS|DE DR #7,f . I_AKES|DE, CA 920it0 . Tetephone (619)3904258

Ms Mary Criggt
Project Manager
Califomia State Lands Commission
IOO l-lowe Ave
Sacramento CA 95825-g2}2

Dear Ms. Qriggs,

=r4r/,

I received a copy of a Notice of Compretion ficr this project(Appendix F) sincg-t am a private indMduar and do not representany agency, the opinions herein are shicUy my own.

It seems to me that southem Carifomia Edison is rnaking a good andsincere effort to reprace kerp-prodtrcing reefs in the san Crementearea.

I think that the environmentar irnpact of the project wourd not be ofparamount concem. (a) lt will take place quite a way offshore (o) trreadverse possibre gtrecf may not occur -- some of them seem rikeworst case scenarios. Has Edison considered the use of tires as anartificial reeP Recpted concrete may be art right, as might quarryrock, but tires, according to my understanoingfare guite stabre andmight not become dispriced in the case or Jorms.

For wery environmentat goodie there are drawbacks. shourd the cityand/or state have to rembve somewhat rnore kerp from the beach,that is not a serious probrem. Most other oiawuacls mentioned weretemporary in nature.

Personally, I would approve this pran, with the possibre exception ofthe tirne frame- Five years before the whore project is compreted? ltseems to me that a two Srear test shourd be suificienL

Thank you for your interesl

Re SCrl 98O5IOZZ
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, Sincerely yours,
%

Marlefu' Carey
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Califorma State Lands Commrsslon
100 Howe Avenue, Surte 100 South
Sactamento, CA 95825'8202

Attn: lvtary Griggs, Project lvLrnager
Lase of 355 acres of ofishore State Lands
Ref: State Lands Commrssron NOP oflvtarch 6, l99E

Dear Commrssroners,

The Sge Drego Chrpter of the Srerra Chrb rvtshes to expre.c's rE apprcqauon for-vour constderauon of our

comrnents on the two artrficral reef pro3ecS planned foi a sea floor area along the lrtY of San Clemente

shoreline. We are happy to see that tlus mrUgadon reqlgement rs frnally movmg forward'

It rs most important at this stage that the Environmental Impact Report carefully and completely consrder

any anUcipated lmpacts at all ilternaave locations. The EIR should consrder and snrdy at l€sttwo

alternatrve locaUons for the ProJect rn adaiUon io the preferred srte' We strongly supPort the proposed

reef const$cgon, as long as dsonable effortS are made to mrrumrze or elrmrnate all adverse lmpacts

It is dlsconcertlng to learn that the ongfnal 300 acre mltrgaUon reqrurement for the San Onofre Nuclear

Generator Statrons (SONGS), has been reaucea Uy SOolo w-hen we ale also aware $at Southern Cahforrua

Edrson has collected over $100 mrllion from its rate payers n order to fund mrtrgauon efforts for SONGS'

l) Asbeaches along northern San Drego Count-v are berng lentetga of san4 one of our marn concerns $

hsw the proJect will efrect lnoral currcnts *,tuc1 *tty t"lta south'ard and deposrt rt on these beaches

2) We are also concerned about the preferred proJect slte. It rs our understandrng that natural kelp rs

declimng rn the area offshore of San Ctemer,t" 
'-W. 

suggest that thl,snrdres constder determrrung the

cause of kelp reductrons m thr area Uefore uniertatcrngfr. ptolt"t -What 
wrll the artrficral reef provde'

other than added rock und aonar.ra, that rs dtfferent than the natural condttrons?

3) A snrdy should also be provrded that rvould mdtcate rvhat frequency of e'xtreme rvave condrtrons would

move the-rock and concrete and possrbly nash them on shore'

Our contact persons for thu proJect arc:

Joanne Pearson, Co-Char of the Coastal Committee,
Paul Blactcburru Conservauon Coordinator, .""""""PH# 6$'299'1741

We are lookrng forward to seeing the draftElP' for this project'

A .  - - - - l _ -

( - \  f  t
\ -1r l -
t{ nf

l6hilPearson
Co-Chalr Coastal Commtttee
Siena Club, San Diego ChaPtert
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March 23, 1998

Ms. Mary Gnggs, Pro3ect M"nager
Cahfomra State Lands Commnsron
100 Howe Avenue, Surte 100 South
Sacramento, CA 95825-8202

RE.SONGS Artrficral Reef EI& Notrce of preparatron (3{-98)

DearMs Gnggs

Thank you for the opportuuty to provlde comment on the above EIR In general,
your check offhst seems to be adequate, but you mrght consrder addrng
economrcy'.;obs, fiscal, sohd waste. and vegetatron

lhe desrgn ofthe prgect rs somervhat nebulous, but rt appears that rt mrght mvolve
200,000 to 400,000 tons of quarry rock and/or concrete ruUUte Ttre acqurstron and
movement of these rnatenals could create srgnrficant rmpac8 and should be
thorougbly analyzed for traffic, arr quality, safety (both on land and at sea), and
localized eflects at the source ofthe artrficral reef matenals

Addrtronal consrderatons should be

I Cost' benefit analysrs for concrete rubble drsposal relatrve to recychng, land fill.
and aruficral reef.

2 Benthrc rmpacts relatrve to non-mobrle and mobrle spectes.
3 Substrate r,mpacts relatrve to quarry rock and/or conirete rubble srabrtrty,

scounng, etc ,
4 Alternatrvgs whrch should mclude as a mrmmum a) other coastal locatrons. b)

deeper areas, c) dorng nothrng (no pro3ect), d) other potentral artif,cral rcef
matenals, and e) other means to achreve the same desrred bromass mcrease
and/or ocean benefit,

5 SONGS decommrssromne, and
6 Proloneed elevated pater temperaures relatrve to the 4 kelp plants per 100

square meters cntenon

If you have any questrons, please do not hesrtate to contact me

t
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IExecuuve Drector

PO. Box 9A672 .
Internet Address:

San Diego, CA 92L69-2672
http://www.sdoceans.org .

. Office (619) 523-1903, FAX (619) SZ3-t979
E-Mail Address: sdoceans@sdoceans.org
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STATE OF CALIFORN'A_BU

DEPARTMENT OF TRANSPORTATTON tR
DISTRICT 12
25OI PULTMANSTREET
SANTA ANA, CA 9r/O5

March 30, 1998

Mary Gtiggs
State Lands Commission
100 Howe Avenue Suite 100-South
Sacramento, CA 9582 5 -8202

subjea san onofre Nuclear Generating station Artificial Reef.

Tom Loftus, OPR
Ron Helgeson, HDQTRS Planning

Dear\ds Giggs:

Thank you for the oppornrnity to review and comment on the Notice ofPreparation for the

San OnofreNuclear Generating Station Artificial Reef' The proposed pt9J"1-in:olves the lease

of 355 acres of offshore state Lands for the construction ofttre 3an onofre Nuclear Generating

Station An experimental reef of 16.8 acres would be built along the 9$.9f 'h: City of San

Clemente and monitored over a five-yearp"ti"J. Following.thii *" n u mitigation reefwould be

constructed to achieve 150 acres of persiJent kelp beds. Cattrans District 12 is a reviewing

agencry and has no cotnment at this time

please continue to keep us informed of fun'e developments that could potentially impact our

State Transportation Faciities If you have any questions, or need to contact us' please call

Aileen KennedY on (714) 724'2239

FilE IGR/CEQA
scH# 98031027



COMMERCIAL FISHERMAN'S
ASSOCIATI()N

1660 CARMELITA ST.
LAGUNA BEACH, CA 92651

(7141494-3758
April 1, 1998
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HONORARYCHAFTER
MEilSERS

ARTPOEAR 19II
LORRIN HARRTSON 199
DAI..E SEAMAN 1950
DAVETOMPKINS
E33LG'.:!iog
WOOOY PAINE
FI,ANK EOYT)
PETE TRESSELT 19'.0
SPAI'IKYAUNGER
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CURFEIITVESSELS

Mary Griggs
&nvtronnental Senrlc es
State land.s Connlssion
100 Hose Avenue, Sulte 1.00-Soutb
Sacra.r'nento, CA 95BZS-AZO?

Dear lls. Grtggs:

.RS: SAI{ 0}tG.A!l ABSIFICIAL REIE

0n March 10, 1998, the Connerclal Flshe::nen of Da.na polnt
net sith representatlves of the coa.stal Oonnisslon anti the
state lends l{anagenent to d.lscuss the prolnsed. fhcenent ofan artlflclal reef ln the vicinlty of Ban-lfateo polnt by
the &llson Coupany.

Based on our d.l.scusslon, the connercr.al flsheroen are con-cerned wlth tro aspects of thls p*j""i.--i)J[" tir"
sched.uLe for placement of the reef rock a.nd., 2) the pro_
posed locatlon of the artLflclal reef.

1) Tlne of pl-acenent

,Ie rere lnfo::ned. that the sched.ule for placenent of the
afiiflclal reef rock was to be ln the flrst week of october.
9rl trnlng has the worst tp""t posslble for the robster
flshlng ladustry as the 1998 lobster season beglns october ?,a.nd the placenent of lobster traps prlor to the season beglnsOctober 1.

The nove$ent of barges thmugh the flshlng area rourd result
1n the ptentlal d,estmctlon of hrrnd.red,s 6f tobster traps.
rn ad'dltlon, ftshemea rourd. be restrlcted. fmn flshrng thlsarea dur'!.ng the flrst week or nore of the season rhich lstyplcally the nost pmd.uctlve perlod of the sessoa.

2) Locatlon of Artlflcla]. Reetr

Based" on our flshlng experlence, re berr.eve that the pnoposed.
reef area already has in excess at S@ ln area of naturaL
reefs, mcks and. ledges. ?h1s area is conslstently one of the

FIUBUSTERO
RENEGA['E
WLDNMES
CAROL E
TANN
NORA JEANNE
CON SUERTE
EARLY BIRO
AVISPA
REEL }IIGH
H,ARIEST
ELJEFE
I(ANEJO
OUERIDA
MOONSHINER
LESLIE AAIN
GOATFISH
DAIIA LYIW
BOAT
ELUE MABUN
PAUSADe
SKIFF
SKIFF
SKIFF
SKIFF
SKIFF
SKIFF
SKIFF

FG30858
?3045
35562
39624
34443
34393
37981
33528
27698
/|{}f 48
4o716
36079
4r re2
328tix)
31741
39544
31690
7J276
3676E
31849
rrclt9
39626
38735
o8819
391&t
4t?9,2
46186
42152
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Sa.n Onofre ArtiflclaL Reef pge 2

nore prod,uctlve ateas flshed, by the dana Polnt Lobster fleet and' the sPolt

flshlng fLeet fron thls harbor.

rie rould. Llke to propose two alternate areas for reef placenent, elther of

whlch would beneflt tfr. tf"Ufng lnd.ustry by creatlng nery flshlng,areas rather

tha^n notlfylng aad experfunentlng ln an already proven excellent flshlng area'

Ttre pmposed. altenrates are 3

A) Adjacent to but just offshore of the-Sroposed reef s1te. Thls rould
' 

"{,tf."" 
placeuent of rock 1n the 50-60 foot depth :rnge lnstead' of the

p:roposed. 39-47 foot ra,nge.

3) iiorLh of the proposed. site at the sa,ne J9-4? foot d,e1th ra'nge' There exlsts

a break ln the natura1 reef frcn a bear:.ng due south of the end' of the Sa'n

Clenente Pler at 4O-5O foot d.eptb trend.lng norbhwest at thls d'epth to a

polnt offshore of the southeast end of the San Clenente traller park'

It appears nore log1ca1 to us to bulld. a^n artlJlclal reef ln a.n area that rould'

gtve-lne flshlng liAustry a.nd the publlc anr lncrease ln the area of flshing

g3oulals lnstead of ood.lfylng exlstlng proven gmunds'

RespectfullY Subnltted',

Pete Trest.9 SecretarY

?-t/nat6arfu
eopies: Elalne Russell

Phll Unger
Robezt S. Grove



PRESII'ENT
John Guth
2955 Robbre Lane
Vrsta. CA 92084

Vlce-pnesldent
Floyd Corkrll
693 Shadowtree Dr
Oceansrde. CA92A54
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760-631-74i8 760_967_0967

Mar-v Griggs. Progject Manager
California State Lands Commission
100 Howe Avenue - Suite 100 South
Sacramento, CA 95825-8208
March 31. 1998

Dear Ms. Griggs,

Thank you for involving us in the location process for the experimental and full mitigation artificral
reef. Our Association and its members are concerned with the current proposed location for this reef
as discussed on Monday, March 30th at the meeting in Dana Point's commercial fishrng dock. Our
maln concern is that the proposed reef would be located on existing hard botrom and traditional
fishing grounds. We understand the criteria for placement of this reef is complex and that a number
of conditions must be met in order to improve chances for the reefs success. We do oppose the
placement of this reef as long as it doesn't go into an area that is already heavily fished.
with this concern in mind our suggestions wourd be as folrows:
l) Locate the reefNorthwest of the San Clemente pier in 42'of water to the Northwest to approxr-
mately Pico Street. This would be about the same amount of area as proposed originally
2) Locate the reef directly offshore frorn original proposed site in the depth of 52-55'thus elimmat-
ing the covering of existing hard bottom in the original proposed site.
Erther of these locations would be acceplable to the fishermen who work in this area.

Ano&er major concern would be the timing involved in the actual placement of the reef. As you are
awaxe we need to have this work completed before the lobster season starts. Placement of traps
begins October I and opening day is October 7th, l99g

your concern in this issue. You made a great impression on the fishermenI personally thank you for
at the dockside meeting.

Respectfully,

/"4* q'di
John Guth, President

ig/rc

Gtl.I'rroRNril,
bons{En E

lfnnp
FrstreRMEN's
lLsocrilGnoN

Secnetar1p/Efreasare!
Roberta Corkrll
593 Shadowtree Dnve
Oceansrde, CA 92054
760-957-0967
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g i?r"d":fiSi-anasement D istri ct
}ffi. 2lA65 E. Copley Drive, Diamond Bar, CA 91765-4182
t!=:!!3 (9O9) 396-2000 . http://www.aqmd.gov

March 27,1998

Mary Griggs
State Lands Commission
100 Howe Avenue, Suite 100-South
Sacramento, CA 95 825 -8202

Notice of Preparation (NOP) forAn Environmenhl fmpact Report for the San
Onofre Nuclear Generating Station (SONGS) Artilicial Reef

Dear Ms. Griggs:

The South Coast Air Qualrty Management District (AQI!D) appreciates the opportunity
to comment on the above docr:ment. The AQMD's comments are reco[lmendations
regarding the analysis of potential air quality impacts from the proposed project that
should be included in the Draft Environmental Impact report.

Air Oualitv Analvsis

The AQMD adopted its California Environmental Quality Act (CEQA) Air Quahty
Handbook in 1993 to assist other public agencies with the preparation of air qualrty
nnalyses. The AQMD recommends that the Lead Agency use this Handbook when
preparing its air quality analysis. Copies of the Handbook are available from the AQMD
Subscription Services Department by calling (909) 396i724.

The Lead Agency should identiff any potential adverse air qualrty impacts that could
occur from all phases ofthe project and all air pollutant sources related to the project.
Air qualrty impacts from both constmction and operations should be considered.
Constnrction-related air quality impace typically include, but are not limited to,
emissions from the use of heary-duty equipment for grading, earth loadinglunloading,
paving, architectr:ral coatings, off-road mobile sources (e.g., hearry-duty constnrction
equipment), and on-road mobile sources (e.g., constnrction worker vehicle trips, material
transport trips). Operation-related air qualrty impace may include, but are not limited to,
emissions from stationary sources (e.g., boilers), area sorrces (e.g., solvents and
coatings), and vehicular trips (e.g., on- and o$road tailpipe emissions, entrained dus0.
Air quality impacts from indirect sources, that is, sources that generate or attract
vehicular trips should be included in the evaluation. An analysis of all toxic air
contaminant impacts due to the decommissioning or use of equipment potentially
generating such air pollutants should also be included.
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In the event that the project generzrtes significant adverse air quality impacts, CEQA
requires that all feasible mitigation measures be utilized during project constnrction and
operation to minimize or eliminate significant adverse air quality impacts. To assist the
Lead Agency with identifuing possible mitigation measures for this project, please refer
to Chapter 1l of the AQMD CEQA Handbook for sample air quality mitigation
measures. Additionally, AQMD's Rule 403 - Fugitive Dust" and the Rule 403
Implementation Handbook contain numerous measures for controlling constuction-
related emissions that should be considered for use as CEQA mitigation if not otherwise
required.

I)ata Sources

AQiviD rules and relevant air quality reports and dara are available by calling the AQMD
Public Information Center at (909) 396-3600. Much of the information available through
the Public lnformation Center is also available via the AQMD's World Wide Web
Homepage (htp://www.aqmd. gov).

The AQMD is willing to work with the Lead Agency to ensure that project-related
emissions are accurately identified, categorized and evaluated. Please call Charles
Blanlaon of my staffat (909) 396-3304 if you have any questions regarding this letter.

Sincerely,

@t{'*f ctt";
Catherine L. Wasikowski
Director, Transportation Programs

CLW:KH:CB

'-1RC98031346
ConuolNo



Suffider
Foutldotion

I Apnl, 1998

Cahforma State Lands Cornmrssron
100 Howe Avenue
Srnte lO0 South
Sacramento, CA 95825-8202

Aftentron: Mary Gnggs, Pro;ect Manager
I*ase of 355 acres of offshore State Lands
RE: Sate Lands Corrmrssron NOP of March 6, 1998

Dear Comsrissroners,

The San Clemente Chaprcr of the Surfrrder Foundauon wrshes to expness lts apprecrauon for your
consrderauon of our comments on the two aruficral rcef prolects planned for a sea floor arca along the Crty
of San ClemenE shorehne. We are happy to see that tlus mrtrgauon rcqur€ment rs finally movtng
forurod-

It s most tmportant at tlus stage that the Envuonnental Impact Repon carefully and completely consder
any anuclpated tmpacts at all alternanve locauons. The EIR should consrder and study at least two
alternauve locauons for the proJect m addrtron to &e preferred srte. We strongly suppon the proposed reef
constructron, as long as reasonable efforts are made to mrnruuze or elmrnate all adverse rmpacts.

l) As beaches aloag Sounern Orange Counry and Nonhern San Drego Counry are bemg depiee<i of santi
one of our marn concems s how the propct will effect hnoral cuments whrch carry sand southward and
deposrt rt on these beaches.

2) A study should also be provrded that would mdrcate what tequenry of cxuemc wave condruons would
move the rock and concrete and possrbly wash them on shore.

3) Lastly, a concern rs how the proJect wrll impact thc waves

Our contact person for this proJect r: Mark Cousineau

NAT]ONAL OFFICE . 'l 22 SOUTH EL CAMINO REAI- #67 o SAN CLEMENTE, CA 92672 o Qlal 492-8170 . FA)( f/1a) 492-8142
www.surfnder.oq r E-MAIL surfndeo@aol.com
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April I, 1998

SurJrider
Foundation

Wc are lookrng forward to seemg your draft EIR for this proJect

Mark Cousrncau
Char, San Clcmente Chapter
Presrdent, Surfr ider Foundauon

cc: Michelle Kremer

IfATIONALOFFICE r 122 SOUTH EL CAMINO REAL #67 r SAN CLEMENTE, CA92672t Qlal492'817o ' F$( Cfla) 492'8142

rrrrrrur.surlnder.org . E-MAIL surfnde0@aol.com



Frederlck Flsherles, Inc.
342!€ Ca:nlno 31 t{olino
Caplstrano 3each, Ca 92624

?L4-66I-?039

AprlJ. 2, 1998

Marlr Grlggs
State Iand.s ConnlssLon
100 ilore Avenue, Sulte 100-South
Sacranento, CA 95425-8202

Dear l,ls. Griggs:

I roulcl }lke to thank you for talclng tlne fron your busy schedule to neet
rlth the conmerclal. flshe::uen in Dana Poi.nt. i{e do nndersta.nd that nuch
t1me, noney and energy has gone lnto tlgls project. rle also understand.
that the proposed. reef ls restrl,cted. to areas rlth respect to deoths and
bottotu colrposltlon.

de as connercLal flshernen are veqr sensltlve about out trad.ltlonal fishlng
areasi our area ls lln1ted and our livelyhood depend.s on lt. The proposed
reef 1111 indeed be a beneflt to us, provlded it is not put on top-of-any
exlstlng hazrl botton.

r bope one of our tro prolnsals r1Ll" be consldered. ?bey are: 1) push
the pmposed area out to the d.epth of 50-55 feet, oz Z) nove up the coast
ln the sane ploposed d.epth to an area between the San Clenente Pler and the
south end of the traller park.

iobster season ls October 1 through March. Any work done at thls tlne rould
result ln a gear confLlct nlth us. Howevet, the nonths of April through
Septenber nould not be of any confllct.

Thank you. P1ease feel free to contact ne at any tlne.
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Slncerelv.

-4/4&-,
Paul R. Freder{ck
Presldent

naf,
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MARINE
FORESTS
S OCIETY

California State Lands Commission
Mary Griggs, Project Manager
100 Howe Ave., Suite 100 South,
Sacramento Ca 95825-8202

March 7, 1998

Dear Ms, Griggs,

COMMENTS ON AN EIR FOR SONGS

Please find attached a summary of our views on the preparation of an
Environrnental lmpact Report for the San Onofre Marine Mttigatnn
Program by the Southern Califomla Edison Company.

Also these c.omments are sent to you by Fax today.

Sincerely
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Rodolphe Streichenberger
President Marine Forests Socety
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Manne Forests Socrety
April 5, 1998

COMMENTS

for the preparation of an EIR
for the SONIGS nnitigation project

The followrng comments are a contrnuatron of those presented verbally
lorests socrety (MFS) at the state Lands commrssron's meetrngCtemente on March g0,1ggg. "'---"':

COMMENT I

by the Manne
held ln San
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soNGS has been tn operatton for over 15 years and rts rndustnal actMty causes aloss of manne resources whrch rs not yet berng offset by the permrttee.

Recently, t was officrally announce d (Permt Amendment on May14,1gg7) that 5 moreyears are needed for expenmentatlon and another 10 years to ctetermrne fi the chosenmeasure of mfigatton, an arttftcral reef tor ketp. wrll Incleed restore tne depteted marneresources.

undoubtedty, the Execufive Drrector 9iI'. Calrfornra coastal Commrsslon (cCC) whocleclcled upon the mltlgatton for SONGS nas made an error Insteact of optrng for aproven tecnnology, as for example Kelp ransptants, me CCC Execulve Direct-or naschosen the unproven technology of the'artficnt reef.

After 15 years ot nonextstant mftrgatron and In vrew of 'ts years of uncertarnty, tt rstlme to declare, accordlng to CEQn, tnat me proposed mttlgatton for SONGS lsunfeasible.

cEQn secuon t536e, -feasnte' mfi,gauon measures are measures wncn can De"accomplished in a successful manner wrthrn a reasonabte period of fimei,".

CEQn Secfion 75126 . Applrcatton of the'Rute of Reas;on'.....A feas,pte arternatMet Bone wncn can De "accompilsnea wtmn a reasona1a perna of fime,.....-.

(5) An EIR neecl not to eonsder an alternattve whose effect cannot be
reasonably asceftaned and wnose mptementauon E remote anct specutatve.
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COMMENT II

RESPONSIBILITY OF PUBLIC TECHNICAL SERVTCES

An analysts of the unaccomplished mitigation prolect must take rnto account the role
and cost of public technrcal servtces that the owner of SONGS, S.C. Edison, has pad
and contrnues to pay Regretfully, informatton on the latter could not be obtaned by
the Marne Forests Sooety (MFS) at the March 30, 1998 meefing In San Clemente.
The most mportant decrsion-makers on the prolect, the representatves of the Coastal
Commrssron (CCC) and the Department of Fish and Game (CDFG), did not answer the
questton.

Accordng to )EQA, Secflon 15003, the EIR process should enable the publrc to
determ,ne the envronmental and econom,c values of thetr elected and appotnted
otfiaals.

COMMENT II I

1. The use of quarry rock is tnappropriate. Quarry rock is a not:to-be-used virgrn
matertal and a product of the envtronmentally destructive mrnrng rndustry . .. .
(destructron of exrstrng land ecosystems) ( see World Watch lnsfitute, Vice Presdent.
Al Gore's book "Earth n the Balance", and listen to all enwronmenkl groups. Sierra
CIub, Green Peace, etc). The CCC's declsron to use quarry rock extracted from the
nature preserve, Catalina lsland appears a provocation tg the envrronmental
movement.

2. Quarry rock and concrete will necessitate vanous heavy egurpment (for extractton
and/or transportation on land and sea) whrch will cause srgnficant emrssron of fuel
gas and wrll add unnecessanly to air polluton

3. The use of quarry rock and concrete will cause the destruction of exisUng
ecoslrstems on land and on the ocean bottom.

4 The use of quarry rock and concrete will cause srgnificant irreverslble
environmental changes with unknown effects both to the sea floor and possbly to the
sandy beaches.

5. The leachrng of chemrcals out of quarry rock and concrete in immersion may
contaminate manne organtsms.
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O fn" 
".orori.:=ol Ih" e srnce the cost per ketp ptant sesilmated at $1,062 00, wrthout guarantee of success. Thrs figure oi ..[t rs based onthe ccc and CDFG estmate of $t78,000 for 160 kelp planti per-""r* And, rt doesnot lnclude the cost for the CCC,s ove_rsght ($f .S mittiin) anO monnonng ($2.8 mli,onlof the ftrst artiftclol rssl to be bullt (16.8-acres), wn'cn rnarry wrtl more than tnple thecost per kelp plant.

The extravaganza of thls.superrmposed cost contradicts the oEQA ,,Rule of Reason,,,and the wish of the people who once wanted the SoNGS mrtrgatron to t" an examptefor future martne mtrgailon rn Californra. lf contrnued as ts, th; SONGS mrtlgatron willmake hrstory only as an envrronrnental frasco and a frnancral scandal.

z .MostSurpr tS ln9rs theof f ic ia |dectara t lonof
uncertaln results. ln the 1997 Prelimrnary Plan, the Permrttee. the CCC. and the CDFGnote that " studies dtd not uncover a specific desgn that woutd be certatn to supportperastent kelp populafions". The fact is that after-thrrty years of artificrat reef ouilorngby the CDFG the development of kelp on artfioal reefs has always farled. For kelprestoraton, the expertrse clatmed by CDFG agents does not exrst

8 The proposed'mrtigation proJect was pepared rn vrofatron of the law Thrs rsexplalned in the followrng comments.

COMMENT IV
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For unsaid reasons-, the use of quarry rock and now possrbly concrete has been
drclated by the stafi of the ccc. wainrngs agatnst the chorce of ouarry rock havebeen rgnored by the statf of the ccc.

tl t!:.qugrry rock decrston the ccO staff was supported by the staff of the CDFGArtificial Reef Program . Based on u.nsubstantiated and decebtive reports. the CDFGstaff has recommended quarry rock for more tha1l30 years for the building of artificral
1eejs, (for fishing, not for kelp) The cDF.9 ?gents have written "we believe quarry rockis the best materral for constructinq.artificiit reefs' (CDFG fisn Ailelin 124. 1964),"Quarry rock was determlned to be-the preferreo reei buildrng matenal (based on costand handling) .-." (CDFG Fish buttefin 146. 1969), "More ricent studies have furthersubstantlated the value.of quarry ro9k, {ug^to its-greater potenfial for cotonzatron by,and production of, food organisms" (CDFG tg*d "A guide to the eiiticiat Reefs ofsouthern californta" ), and- "Qtarry rock is the matenit of choice' (2DFG K. wilson,Japan'Us Sympoaum on Artiftctal Habtats for Fisheries, in Tokyo, 1gg1). Thesestatements were not supported by scpntific information.
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After 1991, the falsely proclaimed advantages of quarry rock began to be sdentiftcally
questionned (Patton 1991, Ambrose 1991, CDFG 1992. 1ggg, ind tgge Then, what
had been an exclusve recommendation for quarry rock untit 1991, after 19g7 became
a mixed recommendation inctuding concrete (CCC Adopted Findings of 1gg7).

However, and despite growng concerns, the CCC's statf never consrdered the use of
anythtng other than quarry rock and concrete.

COMMENT V

From 1991 until today, the California Coastal Commlsslon (CCC) has continuously
ruled mltlgatlon measures obligating the use of quarry rock and recently concrete.
The varrous CCC rulings, amendments, and approvals never complred with the
pofrctes and intents of the Californla Coastal Act of 1976 and ihe Californla
Environmental Quality Act of 1992 (CEOA). The CCC rulings were distorted ruhngs
resulting from wrong reports and a wrong process of the law.

Accjlrdmg to the 1981Final Report of the Marrne Revpw Committee (MRC), prepared
by Dr- Murdoch, Dr. Fay, and Dr. Mechalas, the rmpact of the SONdS water effluent
results tn the loss of a kelp resource. Thrs basic frndrng s not contested and the need
to replace the lost kelp has always been agreed upon Oy permfitee, ssentlsts, and
public. Nevertheless, the CCC statf never Jollicrted or even accepted research and
discusstons on how to reptace the ketp other than wrth an artficral reef burlt wrth quarry
Lock-A!. possibly concrete By misruhng and mrshandling the kelp mfrgatron prolect,
the. CCC'S management has commrtted a serrous mlstake. One consequence of thrs
ls the non restoraton of manne resources for more than fifteen years so far.

H.owever, independant, non-governmental, attempts were made to discover
alternailves for the replacement of lost kelp. Among these attempts were the 19g1 and
1992 Edson workshops in Long Beach and the 1gg1 to 1gg'B MFS research and
experlmentation offshore from Newport Beach. There is evrdence that the

Ls thal the public gnef could not be openly exp-resseO because of iear ror retatiation.
Blacklisfing is a current pracltce of public-agents involved in the proposed mrtigation
project- lt takes some courage to openly oppose the CCC's Execufive Director, 

-peter

Douglas, and CCC's Deputy Director, Susan Hansch. Documents and testlmonles
supportrng the above allegations are available.

More senous

The above-mentionned wrongdoings by the ccc contradict the law.
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see californra coastar Ac:t. sectrcn g0g2a ,,Farness and Due process,,. cEeAsecfion 21001 @)"Pot!c1r, cEeA sectiilt ts_ooi"ris 'pubric nvorvement', , cEeAsecfion 15021 '?ury.roi 
brifig"nr,"r,, ,,EQA sectpn 15126 ^enwronmentat

impact, ... (d) basrc objecttves of the propct ... and other
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COMMENT V

THE MFS ALTERNATIVES

Principles of Economy, Certainty, and Reversibility.
In fis research of alternatves the MFS was gurded by the followrng prrncrples:

"Econom/' costly mrttgatons must be rejected because they are not worth repeatrngtn other programs. Economtcal consrdeiatrons are as rmportant as envrronmentalconsideratlons.

"ceftatnty" Uncertll 
"ld 

speculatrve expectafions must be avoided. They are notworthy of lengthy studres and cosily expenments.

"Reversibility" Enuronmental frreversrble changes can ulilmately be found counterproductve and be deplored. lrreversrble mitrlation ,n".rrrrs have no reason to beselected when reversible measures are availible to mitrgate adverse rmpacts lt rspaftrcularly true for soNGS whose actMty rs hmfted in t,r"

Basic objectives.

Accordlng to the 1989. Final Repoft of the Manne Revrew committee the basrcoblectives of enuronmentar mrtigation for soNGS are.

(1) the replacement of 20 tons of fish per year, killed by the water rn-take system.

(2) the replacement of a 200 acre kelp resource, depleted by the turbrd plume of thewater out-take system.

The KelpTransplanting Mltigation option for basrc oblectrve (2).
This alternative conssts of:

1. Cultivating juvenrle kelp in a nursery on land or in open waters.
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?._-tlg!ttenng juvenrle kelp to a locatron unaffected by the turbrd water ptume of
SONGS.

3. selectlng a suitable sea bottom, either sand or rock.

(a) On a sandy bottom, the juvenile kelp rs affixed on a single float anchored in
the sand.

(b) on a rocky bottom, the juvenire kelp is atfixed on a rock.

The cost of these two different transptanting techntques for kelp is at least ten fimes or
more smaller than the cost of burldrng an artficnt reef for kelp with rock or concrete as
wanted by the ccc.

The Photosynfhesis Option

Th|s alternattve conststs of buildrng a Mussel Screen between tne SONGS water
out-take and the San Onofre ketp bid.

The SONGS's etfluent turbid waters passtng through the mussel screen will be
cleansed. The cleansed waters passing ov-er the kelp bed wrll then allow the
photosynthesis which is essentlal to the gronrtn of kelp.

NOIE The unparatteted water treatnent capadty of mussels is wett-known. Also the
supenor tuological productiwty of a tugh relief mussel habitat has been demonstrated.
The proposed mussel screen wiltfuncfion not only as a water treatment plant but atso
as a fish praducfion plant.

A successful mitigafion with the proposed Mussel Screen would be of immense
benefit serwng as-an example for'the'cteansing and enhancement of depleted coastai
waters.



COMMENT VI

CONCLUSION

Envlronmental hlstory is marked by governmental errors. The pnce to pay by humancommunitles when governmentai errors occur is enormous. The environmentaldtsasters whrch have been inflicted by bureauouts io people of the Aral sea and NileRiver illustrate how dramatic the aouse of state po*"i, can be

In California, at San onofre, we deplore.the wrongdoings of a few public agents. Aprogram for the restoration of a 200 acre kelp bed ;, the restoration of 20 tons of fishper year has not ben accomplished in 15 years. 70 million dollars have been wastedand 117 miflion dollars are now requested for the continuation of this faifure.

However, the restoration of the San Onofre marine environrnent rs feasrble otherwlse.After changing the politics, it can be accomplished in a few years ano io, less moneyIt ts an opportunrty for soNGS, wtth its teihnrcal, finanqal, and human resources, todemonstrate how a marlne resource can be restored and how an industry can becomean rnvaluable contributor in the advancement of manne scrence.

why should a responsible industry give up its environmental oblgations to a stateagency at fault?

we hope that these comments wrtl help to protect the cahfornra maflne enuronrnentagarnst adverse rmpacts of the bureaucracy as well as the industry.
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L E A G U E  F O R C O A S T A L  P R O T E C T I O N

Apr l l  9 ,  1998

Mary Griggs, Project Manager
Califoria State Lands Connussron
100 llowe Avenue, Suite 100-South
Sacratrento, CalLfornra 95825-8208

Dear Ms. G!r,ggs,

The League for Coastal Protect:.on l|elcotnes the oplroltun1ty to respond to
your publrcatlon of the Notrcc of Prcparatj.on of Prograrmah.c
Envtronraental Iuqpact Rcport (March 6, 1998) and the reguest foc cots,nents
on thr: scopc and content of the environmentaJ, rnfaruration and analysrs
that 3hould be includcd in che PE[R. lfe are attaching our detaeJ.ed
coruDcnts to thr,s lettes.

?he League is coneerned tbat although nany arttftclal of,lshing' reefg
havc becn const.ructed thcy contlnue to remaln controvcrslal because rt
is not, lcnowr whether such reefs actually produce fish or only attract
fish frorr surroundl.ng habitats. Eew aret ficral reef,s have been
constructed specrfically for creatrng a vLa.ble, productrve habr.tat to
ntrgate tor hab:.tat losces elsewherc. Becauce the constructron of
lnrtt gatrono reefs rs strtl an unproven rncthod rre are pcss:,rnestic t,hat
the proposed artrficial reef wrll actuauy rnrtlgate for the
envlronrnctltal damaEes caused by opcratron of SONGS.

Although wc applaud thc effort we want to know rhat is the contingcncy
plan rf the exper:.mental reef does not provrde the needed answets and,
irorst care, fails entirely? The proposed alterDatives based on location
alone are Rot adequatc. Te also lequest that tbe raw data and
interpretcd results of tbe nonit,oling program bc rnade available to the
public regularlye at least, on an annual basls.

ThEnk you for thc opportunlty to comcnt on this irportant pro3eet.

Stncerely,

r r t o  cH lNQuaP tN  Av8 : {ug .  cARLs tAp .  GAL IPo IN IA  e roo f  .

?HONe .  760  ' r 29  ! 26 r  .  FAX .  ?eo .? l r . l t 6 l



These detdled comrnents are nrbmitted in response to your publication of the Notice of
Preparation of a ProgrammaticEnvironmental Impact Report (Msrch 6, 1998) and re4uest for
oonrments on the scope and content of the environmental rnformation and analysis that should be
included in the PEIR.

l. Please provide a complete copy of the Initirt Study

2 Consideriog the heavy weve condrtions that have occurred this winter, ury baseline studics
should be updatcd to determine ifthe thickness of the sand layer at rhe site proposed experimentrl
reef has increased substrntidly lfthe sand layer has increased it mi$t preclude use of tlus site,
especially ifthe acormulated sand is at a depth beyond resuspsnsion

3 Please rnclude a daailcd description ofthc proposed construction proccss for both the
experimentd reef and the fnal ree{, c.g. number ofbarges and tugs, number of barge trips,
method of anchoring, number of anchors, Aequency of anchoring and specifically how the
p€rcentsge distribution dansitiec of rock will actudly be aclueved Pustring boulders offa brrge
with a bulldozer is unlikely to achieve replicated modules.

4. How will construction of the modules be vcrified so that module replicates are true replicates.
What is the scnsitivity of the proposod mahod of verificatiof If some ofthe modules are a
disastcr will they bc rebuilt or will additional modules be constructed?

5 If the ocperimartal reef should prove to bc colonized by giant kelp, how will additional
modules ficr the final roefbe aonstructed (i.e rnananver barges and multiple urchon) wirhout
destroying the orperinental kelp reef'l

6 The four dtemative siteo for the finsl reef(i.e. LeucadiE, Encinitas, North Carlsba4 Mission
Beac*r) should be fulty described and treated throughout the EIR (r c. baseline, maps, numbers of
modules, impacts, mitigatioq cxpectd kelp acrcage, etc.)

1 Provrdc a complae dcscription ofthe statisrical design and analyses that will be rised, number
of treatments and replicateq and anticipated best and worse case pourcr.

8. Wbat mansgement rechniques wilt be testod on the experimental reef,, when during the five
year pcriod, and how? For oraraple' urhat trappars if the reefis colonized by sa urehinst

9. Ifmanrration of artificial reefs is so site specific and if thc 6nal reef is built at any of the
alternarive sites, lhen the outcome ofthe orperirnental reef may not be a good indicator ofthe
exPected ontcome ofthe final reef, in which cese these other sitcs mty not be real alternatives u
dp

10. The approach to alternativcs should include consideration of some parame{ers beside location
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For exampte, senerat of CD&G,s fishing reefs could be reconfigured by dispersing the high relief

piles to yiiA tor"er relief more zuitrble to establishing kelp'

I I Since this iS a pEIR will the state Lands connnissron require pt"p.1a{*. of 
1 

new complete

EIR for the final reefprojecr or only a zupplenrental EIR? PleE$ tp""4 the legal steps for the

environnrentd review procedure'

12 Growth of giant kelp * a density of about 4 plants Pe-r:qu-are meter is not the only succes

crirerion for dwelopmenr ofthe persistent, heatthy, gialrt keli !.t*t 
Develogmern ofthe

associat€d eoosystenr (r.e. kelp forest biotaii;;il'rf,p;ttd' P.leue speci$ the criteric that will

Uc used for assessing dwebprrcnt the benthic and fish conrmunities

13 It seems as tlrorgh the size urd density distribution of rocks being propossd is being driven

prfunarity by rhe god?f $rablishing kelp. 
-WUat 

are the targeted alr'raanccs' acreage ofbenthis

organisnrs, and forwhich speciesr

14 Plerse provide a dstriled dcscription of tlre dcsign ofthe proposcd lgnitoltnS qt:g*

iOpJ "rif 
Uofogioq.rd 1,o; il *ilt be implcmctrtcO (e g rnrmben of sanple units per

module, mrmber of modulcs pcf trestment, *"t ot randoh 'nit areas, etc' For oramplet how

will tharnonitoring program doct ment sstud produaion offrshl

15. The lvfssionBeach artificiel reefthst curently suPpofts giant kdp shorld be-sampled usinq.

the proposed t-itdog ptog*t4 as well as toy nUA'dag acctrmulueO by CDFG to date on this

rc€{, 8d pres€nt€d in tft pgln- Mssion n.a"tt tnay be a bater site to constnrct the experimemd

reef.

16 consrnrction of u lecst orn erryedmartal module (using the high€st roc! distribution dettsity)

should be donc ar each of thc four proposed alfcrnative sites for the 6nd reef during the

orperimartal ph.sc of the pro.iccr.

l7 Derrclopment of kelp on th€ ooncrete artificial reef at M$ion Beach could be an unrepeatrble

suooess. We recornncrd that the 
"t 

p.tlm*tJ fnasc stroutd include co6truction of both a rock

and a concrete mooule adjacent to the Mssion geach artifieial roef to test ifthe proposed

mahodology and distibution dcnsity ."tt t, reat be repeated rt a sccessfirl kelp grounh site

This cffon-Jhoutd be included as an alternative in the experimentd phase

lE plerse idertis wtrar nanrrl reefs and kelp beds witl b€ yed as rcfor€nc€ sites during the

ergerimantat ptrase ofthe project erd why tbcy were selested'

t9 How will construcrion iraprct migruion of gay whales and transir behavior ofbottlenose

dolPhinI
I
I
t
I
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lfary Griggs, Project lifianager
Cal i fornia State Laads Comissioa
10O Howe Avenue, Surte lo0-Soutb
Sacramento, Ca. 95BZ5-BAO8

A p r i . l  5 , 1 9 9 8

Please include the fol lowlng co@ents on the scope of
tbe Prograra EIR for the SOIIGS Experrmental and Full
U l t iga t ion  Ar t i f  i c ia l  Reef  .

G iven tha t  in  the  proposed v ic ia i ty  fo r  tbe  ar t i f i c ra l
reef there already exists a naturaL reef and that tbere used
to !e ke1-p beds b.ere in the past,  bow wi lr-  the art i f ic ial
reef provtde an envlronment ior tbe keLp? vouLd i . t  not be
bet te r  to  p lan t  keLp on  tbe  a l ready  ex is t ing  ree f?

I f  a f te r  the  5  year  l l fe  o f  the  exper lmenta l  ree f  i t  i s
fouad tbat none of the di f ferent d.esr6ns provides a sui table
ke lp  hab i ta t  w l t1  1 )  the  ml t tga t ioa  ree f  s t i r l  be  bu i l t  o r
2> tbe e:q>erimental reefs be rempved?'fb.at wlll be done 1f the reef creates lmpacts to tbe
beach? Tbese iapacte could include sand f low varlat ions,
wave orojectton dlsruptroa,,  debrls (rock, concrete, and
kelp) witbin tb.e surf  zorre and on tbe beacb.

The gray whales ntgrat lon patb 1s dlrect ly tbrough this
area. Vb.at i rT'racts wiLl .  the construct iou, monitor ing and
ex is tance o f  the  ar t i f i c la l  ree f  bave on  tben?

IIow wi l l  the impacts on oceaD water cJ.ar i ty dur ing
coastruct lon be mlt lgated?

Thank you for g! .v i .ng ue tbis opportunity to eubmit my
con:aenis.

S i n c e r e l v .-tJJ&"JAa-;
Vendy itforris
e310 ? laza  A La  P laya
San CLemente, CA 92672
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n rc .  (-Appen0tx L,
San Onofre Marine Mitigation

Pro gram : Exp erimenta,l Reef fur
Kelp, PreliminarY Plan
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SAN ONOFRE ]VIARINE MITIGATION PROGRAJVI:

HGERIMENTAL REEF FOR KELP

PRELIMINARY PLAN

SIIBNITTED TO THE CALIFORNIA COASTAL
COMMISSION

Submitted by:

S OUTHERN CALIFORNLA EDIS ON C OivIP-4.iYY
2244 lValnut Grove Avenue
Rosemead. Caiifornia 9 177 0

June 16,7997
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EXECUTN'E SI]MIVIARY

The owners of the San Onofre Nuclear Generating Station (SONGS), which includes Southem
California Edison Company, the San Diego Gas and Electric Company, and the cities of Anaheim
and Riverside (hereinafter jointly refered to as the "Permittee"), are submiuing this Preliminary
Plan for an Experimental Reef for Kelp Resources (Plan) to the California Coastal Commission
(Commission). This Plan focuses on the design specifications for the various reef modules that will
be developed in the artificial reef program. ThiJPlan has been devetoped with the cooperation of
SCE saff and consultants, California Coastal Commission staff, Califomia Department of Fish and
Game, and engineers familiar with the constmction of offshore rock structures in southern
California.

Briefly, Condition II-C, as amended, requires the Permittee to site, design, construct, and test an
experimental reef for kelp. The experimental reef will provide significant knowledge toward the
science of constructing artificial reefs for kelp and for the materials and design of a larger mitigation
reef which in combination with the experimental reef will replace 150 acres of medium to high
density kelp and associated ecosystem.

To develop suitable designs for use in the experimental reef program, the Perminee conducted a two-
year sudy involving ecological and geologic field studies, engineering studies, and a review of
available data on natural kelp and artificial reefs in Southem California. While these snrdies allowed
the Permittee to focus more narrowly on potcntially successful design paramerers, they did not
uncover a spccific design that would be certain to supporr persistent kelp populations. Therefore, an
experimental artificial reef development program has been designed that will answer key questions
about how to build an artificial reef that will not become buried in sand and will support a persistent
kelp population.

This Plan calls for locating experimenral reef sires in the area jusr north of San lvlateo Point at the
southern end of San Clemente and just offshore of San lt{ateo Rocks. This site was selected because
it has physical characteristics suitable for kelp, is in relatively close proximity to rhe San Onofre
area, and there are no other uses that would be incomoatible with a reef,

The experimental reef will evatuate several different designs to derermine *,hich designs are
logistically feasible and cost effective means oi providing suitable kelp habitat. Specific questions
to be addressed include: t) What coverage by rock rvill suppon medium to high density giant kelp
(defined as ) 4 plants per 100m2; and an associated kel.o foresr biota that is similar in cover and
densiry to natural reefs within the region? 2) \lhat size of rock rvitl perform besr in a reef design
rvhere rocks are placed in a monolayer over a thin (approximarel;- 30 cm) veneer of sand? 3) Will
reefs composed of recycled concrete perform as rvellas reefs composed of quarry rock? and 4) Do
reEis that are isolated from large kelp popularions perform as wellas rhose adjacent to persistent kelp
populations? The plan calls for the placemenr of six r,"-pes of lo*-relief reefs, three of rvhich are ro
be constructed of quarry rock and three consrructed of recycled concrete material. All of the reef
rypes rvill be placed on seafloor that has thin la1'ers of sand covering harder subsrates. The thrce
qtr3n] rock designs rvill consist of scanered rock wirh a cover of 17, 34, and 57To of the bonom.
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The remaining three module designs will be scattered recycled concrete material, again with cover of
17,34, and 67Yo of the bottom.

Experimental reef modules witl be placed in the region between the San Mateo kelp bed and San
Mateo Rocls, a distance of approximately 2.5 km. One module of each subsuate r1,pe and coverage
will be placed within each of seven blocks arranged at progressively farther distances from San
Mateo kelp bed. Modules will be evenly spaced within the blocks and treatments (modules with
unique combinations of substrate tlpe and coverage) randomly assigned. Care will bc aken to
ensure that there are no biases in the placement of different treatments with respect to depth, distance
from San Mateo kelp, or proximity to natural rock outcrops. Each module will be approximately 40
by 40 m (about 0.4 acres) and will be separated from other modules by a minimum distance of 40 m.
The exact coverage of rock within each of the modules will be determined after further
consultations with the construction engineers. Preliminary discussions with potential construction
contractors have indicated that a uniform monolayer of material will be difficult ro obtain. Some
piling of material, especially in the high density treatments, can be expected, as well as regions of
very low substrate cover. Each module will be placed on thin layers tif sand, and no more than l0%
exposed rock.

The extent of burial by sand, and the colonization and survivat of ketp and other kelp forest biota
(i.e- algae, invertebrates, and fish) will be evaluated on each module over a period of a minimum of
five years. These data will be evaluated to determine the extent to which eiposed substrates penist
within each module tvpe, and the effect of substrate qpe (i.e. quarry rock vs. concrete) and coverage
in meeting the performance srandards for condition c: ftelp reef mitigation).
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1.0 INTRODUCTION

1.1 Background

Southem California kelp beds, dominated by giant kelp Macrocystis pyrifera, host hundreds of

species of algae and provide habitat for hundreds of species of fish and macroinvertebrates
(Limbaugh 1955, Fosrer and Schiel 1985, McPeak et al. 1988, DeMa*ini and Robe*s 1990). In
addition to the habitat the kelp beds provide, kelp contributes substantially to the food chain both

directly and by contributing organic material through the decomposition. For instance, Duggins et

al. (1989) showed that over half the carbon in certain predatory fish and birds in a kelpdominated
habiat can be traced to carbon ultimately fxed photosynthetically Uf te-ln plans.

The San Onofre Kelp Bed, located offshore of San Onofre State Beach (33"23' N, l17o 32' W),

grows on a sobble-boulder rcef which rises offthe bouom a moderate extent (l-m over an along-

shore distance of about 1 km). There are several cobble-boulder areas in the vicinity of San Onofie.

Three areas ofspecial relevance lie adjacent to and southeast ofthe discharge structures ofthe San

Onofre Nuclear Generating Station (SONGS). Sonar snrdies of this reef area define a hard-substrate
area of 425 acres that on average supporc a moderatedensity kelp area Q4 plans per 100 *2; of

l?5 acres (this average kelp bed size was calculated from downlooking sonar mapping data collected

between Jan. 1982-July 1983). The presence of kelp contributes to a much larger diversity and

standing stock of fish than would otherwise occupy this low-relief reef (Quast 1968, DeManini and

Robcra 1990).

SONGS discharges cooling water to the nearshore marine environment and is alleged to have been

the cause of adverse impacts, including the loss of kelp habitat. The California Coastal
Commission's Permit for SONGS, Condition II-C, as amended, requires the Permittee to locate,
design, constnrct, and monitor an experimental artificial reef for kelp before the construction of the

full mitigation reef.

1.2 Purpose Statement and Summary of PreliminarT Plan

The purpose of this document is to summarize a plan for an experimental rlef Pro$am that will

answer key quesrions about how to build a anificial reef that will support a persistent kelp bed.

More detailed descriptions of the studies that provide a basis for this Plan are presented in the
August 1995 Edison amendrnent package to the California Coastal Commission. Volume 3
describes in detail the siting and design work and resuls that lead to this Plan. AIso in Volume 3 are
presented: Appendix l, the main text of the l99l-92 geotechnical and biological siting report (Eco'

M 1993); and Appendix2, asummary of siting assessments made in 1993-94. In addition, Volume 3
included Appendices A through E, reprints of the original technical appendices from the Perminee's
Siting and Design Specifications Working Repon (rvEC l99a): Appendix A describes and presents

the Geographic Information System (CIS) danbase of kelp persistence Appendix B contains

methods and results of the field studies for this project. Appendix C summarizes dara and studies
re tevant to sediment movement at kelp bed depths. Appendrx D anal, zes engineering options, and

.{,ppendix E presents related rvork concerning sea fans and subsftate disturbance. These siting issues

1
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and the technical work described in these appendices were first submined to the Commission inDecember 1994 (letter from F. Melone to S. Hansch, dated December 2g, 1994).

1.3 Siting and Design Studies

The Permittee conducted a kelp reef siting and design study that addressed the following questions:
l) where, within the constraina of Permit criteria, coulo a tetp reef be ptacea to bcst ecological
advantage; 2) what would be the best design of an artificiat reef to ,uppoi. kelp bed; and 3) what,
t* " 

practical engineering viewpoin! is a reasonable approach to this'ecorogi.;uy derived design?
The study consisted of four elemenb: a GIS database, deH ecolory studiei physical monitoring,

and engineering srudies

Siting options were examined by overlaying information on historical kelp abundance, substrate
distribution, depth, and human uses in 

1 c1s (Geographic Information system) database (rVEc
1994)' This analysis led to the setection of an experimintatreef site j;r;;onh;ii"n tut"t"o point inthe southern San Clemente region- This site was selected based on it, physical characteristics, irsrelatively close proximity to the San onofre area, and is suitability with'respecr,o o4,"' *",. H;site had a large area where there was a thin layer of sand overlying rock or other hard substratervithin a depth range suitable for kelp, had remperature, Iight, ;; *;;; ,"si,,,., that appeared

suitable for kelp, and was in close proximiry to p"rsist nt trrp beds (Figure "t. sites off CampPendleton (to the south of soNGs), and at Carhbad had comparable physical characteristics, butrvere rejected because of interference witJr Marine operations Cp."l'rf*l or because of theuncertainties of the .It.u of nearby wetland restoration and beach replenishme*;r"j*r;lt";iJ;;
and othcr north San Diego Counry sites.)

The Perminee also investigated the appropriate design features for an artificiat kelp reef. A two-vear
study was conductsd. involving ecological and geilogic field srudies, engineering studies, and areview of available data on naural keip and anificial reefs in Southern Lalifornia (MEc 1994)-These studies revealed that existing artificial reefs, most of rvhich are relatively high-relief prtes otquarrJ' rock, did not suPPort persistent kelp popularions and *,ere often dlminated by sessileinvertebrates (Table l). High densities of tetp'trave been observed on some reefs, but these haveonly been present rvithin the first several yearsof reef construction, before reefs become dominatedb1 sessile invertebrates. The few kelp plants obser,ved on older artificial reefs appeared morefrequently at the edges than on the slopls and crests of these rock-pile srrucrures. Evidence funhersuggested that dense populations of sessile long-lived invertebrares (especialty sea fans) can out-comPete kelp' FurtherTnore' field investigations indicared that most natural ketp reefs nere generally

of much lower relief than the anificial reefs. Those natural reefs that supported p"oirln, r,.rppopulations were genenlly of low to moderate-relief with a moderate arnouni of sand interspersedamong the hard bonom substrate- Very low-relief reefs, rvith a very high proportion of the subsrrarecovered with sand, d.id not supPort persistent srands of kelp. These obseruattns led to the working
hlpothesis that the development ofkelp popularions r.quir., *oa.rr,.l."J"lt"urtrate scouring
b1' sand that inhibia colonization by sessile invertebrates, bur is not so frequent as to preclude
colonization by kelp' The Perminee concluded that a succsssful kelp reef design woutd be ofrelativel-v low relief and would have a moderate proponion of sand-rock interface that would provide
intermediate levels of disturbance.
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Engineering studies indicated that single rocks placed on thick layers of sand would soon become
buried. There are altemative ways of insuring that rocks will not become buried, including the
placement of a gravel or filter fabric base prior to placement of reef rock. However, these
altematives are costly. The potential for rock burial can be alleviated somewhat by placing reefs in
areas where the sand layer is thin. The placement of rock on thin veneers of sand will be the primary
approach in this artificial reef program.

While these srudies have allowed the Permittee to focus more narowly on potentially successful
design parameters, they did not provide sufricient information that would allow for development of a

specific design that would be certain to support persistent kelp populations. As a result of the
remaining uncertainties with respect to reef design, this Plan will provide a test of scveral alternative
designs.

Table 1. Sqmmary of information on southern California artificial quarry rock reefs.

These reefs may not be old enough for tre development of sea fan populatiors.

Qualitative surveys in 1993 suggesr ttrat kelp densiry probably exceeded 4/100m:.
However, tr is uncertan wherher ttrrs dersiry will persist as the reef matures.
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Reef Year
Built

Reef
Size

(acres)

Substastial
Kelp kst
Observed

Sea Fans
First

Obscwed

Sea Fans
Dominant or

Abundant

Kelp
Condition

Kelp
Deosiry )

4
plaos/100

E:

Toney Pues r975 1.0 $76-rW t977 1986 none oo

Peadleton 1980 3.5 Never 1992. r984 few plans
on fringe

no

Prtas Point 1984 i . l 1986,..r987 r987 7 buried,
no kelp

ao

Oceansrde 1987 3.6 r99o-19y2 1990 r993 noDe no

Pacific Beach r987 4.0 l99Gl99? Nooel No few plans
oo friage

DO

Carlsbad r990 4.0 199?-1993 Nonel No abuadalt yes-
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2.0 TIM ARTIFICIAL REEF FOR KELP - A DESIGN EXPERIMENT

2.1 The Experimental Reef program - Overview

The Permiuee's siting sardies have resulted in the selection of a site for the experimental reef at the
southern end of San Clemente, just north of San Mateo Point. This site was selected because it has
physical characteristics suitable for kelp, it is in relativety close proximiry to the San Onofre area,
and there are no other uses of the site that would be incompaiiUte witir a reef. The perminee
ProPoses to build a series of low-rclief subsuatc modutes at thii site, with a ma:cimum of sand-rock
interface that will approximate the sand-scour disturbance levels present at naturat recfs with
persistent kelp beds- The proposed reef area is 16.8 acres. This aria should be sufficient to test
several design concsPts, and to provide experimental replication of each-concept. we propose a test
of the six promising designs discussed in Section 2.3 below. These designs incluae variations in the
amount of rock and recycled concrete placed on a thin veneer of sand. The design will address
questions regarding subsidence of rocks in sand, the coverage by rock that is necessary for
persistence of kelp and associated biota, the relative performanc. if qu"rry rock versus recycled
concrete, and the suitability of sites located over-2 km from large poiul"rion. of Ma*ocyitis as
compared to sites directly adjacent to targc kelp beds.

2.2 Construction Materials

The Permittee ProPoses to use both quarry rock and recycled concrete as the rnaterial for
constructing the different reef modules. There is a tong history of reef constnrction using quarry
rock' It is readily available and it has proven to be an .nui*nrn.ntally acceptable material for use in
reef construction.- However, a recently constructed concrete reef off of Mission Beach has shown
promise as a kelp habitat and we propose to test this material for use in building a kelp reef @ennisBedford - CADF&G pers. com.)

2.3 Reef Design Detail

The experimental reef will evaluate several'different designs to determine which of these will
provide suitable kelp habitat. This study will focus on the fo.-llowing quesrions: l) rffhat coverage
b1 19ck will support medium to high densiry giant kelp and an associated kelp forest biota that is
similar in cover and density to natural reefs within the iegion? 2) What size rock will perform best
in a reef design where rocks are placed in a monolaye, oJ., a thin (approximarely 30 cm) veneer of
sand? 3) Is there a significant difference betreen reefs composeo oi recycled .on"r"t. and those
composed of quarry rock? and 4) Do reefs thar are isolated (i.e. > 2 km away t;; ;;;;i;
population) perform as well as those that are adjacent ro persisrent kelp populations? 

v r

The plan calls forthe placement of six types of moderare to lorv-relief reefs, three of which will be
constructed of quarry rock and three of recycled concrere materiat. All of the designs are to be
placed on thin layers of sand and will consist of scanered rock or concrere that will cover lz, 34 and
57% of the bottom resPectively. The highest cover of rock will use 5,585 rons/acre to provide d7%
coverage (Table 2). This rock will be normal quarry stone rvhich will have primarily j0.* srones
and 60 cm boulders with some I m boulders seedtd into the minure. Table i summarizes the
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weighs of different sizc rocks from wo quaries on Catalina Island. Coverage is calculated

assJming a I m boulder has a cross-sectional area of 0.89 62 laverage of cro^ss-sectional areas of a

l-m cube and a l-m sphere), a 60 cm boulder has a cross-seciional area of 0i2 m2, and a 30-cm

stonehas a cross-sectional area of 0.08 m2. The 6TYocoverage figure can be achieved using2l,75

to 125 cm boutders;67,50 to 75 cm boutders; and 336, t5 to S0 cm stones per 100 m2. Tonnage is

based on rock from the pebbly Beach quarry on Catalina Island which has a specific densitv of

approximatelY 2.7.

Studies on the survival of young Macrocystis sporophytes by Dean (19s5) showed that survival rates

were highest on boulde6 grcater than 30 cm in size. The habitat for giant kelp, therefore, aPPears to

be defined, in part, bV this size of substrate. The substrate coverage provided !y 9. 
67Yo cover of

quarry to"i." *itt ovir 201 boulders greater than 30 cm in diameter per 100 s1Z, therefore provides

ootential habitat more than 45 times the number of attachment sites necessary to suPPort a density of

+ t .tp plants/Igg m2. This density is a common kelp density used to Portray a viable kelp bed- The

344r'cover design with 2,843 toni of rock per acre will provide approximately ! boulders per 100

m2. The lowest cover of 17%willprovide approximately 72 boulders per 100 mr.

The recycled concrete material has a lower specific gravity than the Pebbly Beach quarry rock" 2'2

(Oberg it al. I 98a) versus 2.7 , and, therefore, the same tonnage of material will cover more area.

For the 67Vo covenge, 4,532 tons of material per acre will be required, the 34% coverage will

require 2,316 ton, p.i acre, and the lTYo coverrage will require 1,158 tons (fable 4.) This recycled

concrete will most likely be "curb and guttei" material from constnrction projects which is

generally three to six inches thick with no ,rb"r. The average size of the pieces is rwo by three feet.

ih.r. iJ a large stockpile of this material at Vandenburg Airforce Base rvhich may be available for

the cost of transporting the material to the reef site. Material can also be obuined from material

brokers who would accumulate the material at a storage facility until sufficienr material is available

for constructing the reefs. One broker estimated that it would take three to four months to

accumulate sufficient material for the full mitigation reef.

Rock/Acre Cover of Approximate number
Design (short tons) subsnate ofboulders | 3,0 cm)

(% Rock) .oer 100 m2

Scanered Rock Lorv Density
(sRLD)

Scanered Rock Medium Density 2,843 34
(SRIvlD)

Scanered Rock High Density
(sRHD)

1,421 17

coverage for three reef desigrs U19et!-grtg

5,695 57 201
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Table 4' hoposed Coverage for three reef designs based on recycled concrete

Cover ofSubstate

il
I
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t
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of rock from the two connolty-pacilic quarries on catalina Island

Rock Diarneter
(cm)

Pebbly Beach @arry
Weigbr (lb.)

Empire Quarry
Weight (lb.)

200 | g5,600

Recycled Concrere Low Densiw
(RCLD)

Recycted Concrete Medium Densiw
(RCMD)

Recycled Concrete High Densiqv RCIOI

MateriaUAcre
(shorttons) I

1,158

2,315

4,532

t7%

34%

67%

I
I

This esdmate is based on the average ralro berween tre specific rario of concrere and pebbly
Beach quarry rock. Differences in the composirion of the recycled concrerc, both in size ofihe material and densiry, may cause the amounr of material required ro produce tre desired
coverage ro vary from rhis esdmate.
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Table 5. Technical specifications for quarry rocli reef desgns

Low Density Medium Density High Density

I
J
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RockSuc (Rangc)

RockS'rzc (lvtcan)

Covenge by Rock

Rock Drsoibtttion

RccfHcght (Maxrmum)

RscfHcqht(Avg
Max-/100 m)

15 - 125 cm

(5 - 50 in)

50 -75 en

(20.30 m)

llWc

Dspesed

lJ5 m

(50 n)

0 J - l m

(20.40 in)

15 - t25 cn

(6 - 50 in)

50-75cm

(20 -30 in)

l34c/o

Dspctscd

l l5m

(50 n)

0 5 - l  m

@0-40 n)

l5 - 125 cm

(5 - 50 in)

50-75qn

(20 -30 ut)

!67o/c

Dtsocrscd

lJ5 ttt

(50 rn)

0 J - l r

F0-a0 n)

Seven treatment blocks containing one module of each treatment (unique combinations of lorv,
medium, and hlgh oensity scattered rock and recycled concrete clesrgns) will be placed in the region
between the San Mateo kelp bed and San Mateo Rocks (Figures l, 2, and 3). This site has been
chosen after careful consideration during the two year siting and design study IrVEC 1994), and has
been judged ro be acceptable by Coastal Commission staff and the California Department of Fish
and Game. The blocks within which modules are to be placed were laid out in successively gteater
distances to the north from the San Mateo Kelp bed. This design will help to msure that most
modules are near to the source of kelp spores at San Mateo, yet allorv for the comPlete coverage of
the potential reef area. Clustering most of the modules nearer the kelp bed will help offset any
potential effect of distance from natural kelp beds on the recruitment and survival of kelp on lhe
artificial reefs, and help to insure that there is sufficient statistical power to distinguish potential
differences between quarry rock and concrete, and beween different densities of rock.

Modules will be placed within a deoth ranse of 12 to 14.5 m, and spaced as evenly as Possible within
eacn bloct(. Areas ot hard substrarc wrll De avoroed. freatments were randomly assrgned to
modules within each block, and then reassigned if there were apparent biases in their placement with
respect to depth, proximity ro the San Mareo kelp bed, or proximity to narurally occurring reef
outcroPs.

Each module will measure approximarely 40 m brv rQ m and rvill coler about 0.4 acres. Each
modute oI tne stx reef desrgns rvill oe the same shape and conttguratton in order to facilitate
comparisons between the reef types. We envision that the modules rvill be roughly triangular to
rapezoidal in shape rvith an area of 0.16 ha. A major factor derermining the final shape w'ill be the
logisrics of offloading the rocks and concrete from the barges in a manner ther is both cost effective

I
I
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and capable of being replicated from module to module. The exact reef shape and distribution of
substrate will be finalized in further discussions with the construction contractors.

2.4 Pre-Construction SiteAssessment

The preferred site for the experimental reef was chosen as part of a very rigorous siting and design
snrdy as summarized in Section 2.1. Apreliminary survey has been maae of approximaf,ly 20 of tie
selected module locations. These surveys have been designed to characterize the sites witir regard to
sand thickness and the presence of sensitive biological coiamunities. Coordinates were selected that
marked the southwest corner of each of the preliminary module sites. Diver surveys were then
conducted on 30 m long transects extending east from this location and a site approximately 30
meters north of this location. This configuration provided maximum coverage of the module site
location. The divers noted all epibenthic invertebrates, algae and fish within I m of each side of the
transect and determined the sand thickness at 5 meter intervals along the transect. Sand thickness
was determined with a I m long steel rod (l cm thick) to a resolution Jf 10.rn.

A total of 48 potential experimenal reef sites have been surveyed within the last wo months in the
siting studies. The invertebrate communities on the sand subsnates have consisted prirnarily of
Diopatra (maximum density l0 per t21 and scattered individuals of Renilla, Stylatula, Asaopeiten,
Kelletia, and Olivella. Individuals of the nudibranch, Flabellina, the brachyuran crabs Loxoitnchrs
and Randallia, the seastaro Patiria, and the heart urchin, Lovenia,were also noted. No individuals of
the sand dollar, Dendraster, or the urchin, Lytechinus, were noted on any of the tansscts.
Organisms on the scattered boulden noted in the surveys included the red algze Acrosortum,
Gigartina, and Gelidium; and the brown algae Desmorrirro, Lamtnaria farlowil, pterygophora,
lulacrocy*is, and Cystoseira. Invertebrates on these hard substrates includid the seafa n, ,V*irr',
various bryozoans, tunicates, and sponges. Densities of organisms from these transect sftdies are
now being compiled and will be presented when all module sites have been surveyed. In addirion,
more dctailed species lists from previous studies in this region are being summarized.

lvlodule sites that had an average sand thickness over 0.5 meter have been relocated and will be re-
surveyed wtthin the next month. Surveys of historical, archeological, and paleontologicat resources
within the region are also being conducted.

2.5 construction Phase scheduling and permifting

The schedule for completing the constnrcdon of the experimenal anificial reef is dependenr on a
number of factors- These include ttre time required: l) io receive Cornrnission approval of rhe site
and design' 2) for permining, 3) to select contraclors, and 4) rhe corsmrcrion of the reef irself.
The California Deparcment of Fish and Game has obrarned *re necessary Sare and Feoerat
approvals folmany (over 30) anificial reefs, oi varying sues from less ttran one acre ro over 200
acres' The Deparcment of Fish and Game qpicalll' uuitas reefs ar a 3 or 4 acre size, bui they
permit them to allow for furure possible e.rpansion. Therefore, tre perminee's proposed l6.g acre
e'cperimemal reef for kelp is of a size that should allow for a negadve declaraion prepared in
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accordance wirh CEQA as done in all previous reef peroining sinrarioru l".s:tqT ?fj-31"
The proposed reef *itt U" built from tbe sasle m"ttii"ls and in a similar habitat type as prevrous

anificial reefs. Tbe permittee, &erefore, expects eavironmental impacts of ttris reef to be no

different tban for previously built reefs. 
'Tberefore, 

obuining a negative declaradon is likely'

Assuming the Commission approval can be obtained by Juty tdgT ' a",d that a negative declaration

can be prepared wirbin 6 monOs (in lieu of an Envirounental Impact ntlgtl'-et Permicee would

be ready to select.ooo""ro,, and award a contract by tbe fust quaner of 1998' Reef consmrction

can theo begin during the second quarter of the year and &e reef wil be cornplered within one year

of approval of the Permit by ttre Executive Director'

Based on disc'ssions with contractors with experience in buiiding reefs and otber strucn'es in &e

coastal zone, the Permiuee believes a 6 monttr period to ,*.ri a cootract for constnrcdon and

completirrg rbe reef would be the mjnin; realistic time involved' It should be noted tbat the

construction cotrtractors have indicated that the late summer and fall may be the best time to

consmrct the reef because of calmer sea conditions and bener visibiliry for diver surveys of the rock

placement.

2.6 Post-ConstructionSiteAssessment

post-constnrction surveys will be conducted for three PurPoses- l) To insure that the reefs were built

to specrficatronr, oo"u'*enting the module shapes,'locations, and substrate coverage' 2) As a

baseline to asssss each reef desig with respect to their persistent physical alnbutes, how their

substrate characteristics change over time, 
"ni 

i) es a basiline to comPare designs with respect to

biological communities that colonize the reef'

A sunrey of the physical characteristics of the reef will be completed immediat:ly lfttt 
construction'

as ueather permis. This will consist of a side-scan sonar survey of substratc distribution at the site

and a diver survey to examine finer scale bathymetric and subitrate features' The surve"-s will be

conducted using a Global Positioning System so that maPs can be produced that have horizontal

positioning accurate to 5 m or less.

Diver surveys will document the substrate type and the height of the substrate above the sea floor' In

addition, the Perminee will perform video transects and note any organisrns on the transects' The

posirion of each rransect witiUe marked for future observations of community development'

2.7 Reef Monitoring and Evaluation

The reef designs described in the previous sections rvill be field-tested for both biolo-eical and

physical performance over a perioi of at least 5-years. This time period will begin ro provide

information to assess thE effects of severe storm .u.nt that are likeiv to affect the subsidence of

rocks. It will also begin to provide sufficient time for the normal det'eiopmental processes that lead

to a mature biologicalcommunitY.
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Tbe final specificadons for the mitigation reef will be determined by the resulrs of the experimenrarreef prograo. Southern caljforuia"Edison, tnerero;;;;.ry interested in navrng rhe best possibledesign of the 
Y Toltotiog frolraor. The ,p..in. questions thar scE anticipares w'r beaddressed by tbe monitoring prigr* *., 

- qusstrens uar JUt

l' 
*a$t 

desigas provide sable, exposed hard substrare (do the rocra sink or ger covered with

2' will the reefs support kelp wittr aD average densiry of greater &an 4 plans/100m2?
3' Are the reefs likely to become dominated by sessile invenebrares that exclude kelp?4' Is the diswrce. 

fom a '*tt 
T1.l.tti:r.ll kelp popuration-a significanr factor in rhe-deveropmeat of kerp populariols on the anificiar reefs?

5' Is there any effect of local physical condidons on the recruiment success of kelp populations?6 
ff;ft 

reefs likely to support an algal, invenebrare, and fish communiry rypical of area kelp

The experimenal reef progran has lggn 
l.:iqro through cooperative workshops and interactionbetween scientists represeating scE, the carlornia i"*or c"rr*sioa, and the californiaDeparmeat of Fish and GamJto 

"d;;: 
the above q*r;;* which are crirical for building asuccessful anificial reef for kelp' specific .o.pon** ;; il reef design are ro be used ro addressthe quesdons listed above' F"t tfi;;;, &e effects orJirurr.. irom a rarge kerp bed (quesdonnumber 4) will be addre.ssed Prinariltil comparing tre biorogical performancele.g. kelprecruitrnenr and zurvival) on L.rt o."rl- rta.rroG. *.oiprrro ro rhose funher upcoas in thevicinity of San Mateo Rocks' Tle san trt.*o norr,, 

"r..1r-"pproximarely 2 km nonh of r'e sa-rlvlateo Kelp Bed' Tbe differe* p"*"Ja .*p.rir.*JiJrrgns and sadsdcar anaryses ro addresseach of the above quesllons are summarized-in Append;l: Th" finar Moniroring pran wi, bedeveloped by the coasul commission saff with iri .*.,ioo and revrew by ail inreresred panies.
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fl Expenmental Modules
Subsirata Charactenstcs

>90% Sand < O 5 m thck. 12-15 m Depth
>S)% Sand < 0 5 m thck, <12 m Deph

g:_ >$)% Sand > O 5 m thpk. < 15 m Deplh
I tgox Sand, > 15 m DePth
l$ Cobue /Boulder Substrate
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500 0 500 1000 Meters
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Figure 1. Placement of experimental reef modules in retation to entire
geophysical mapping area
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Figure ?- Detait of area with all experimental reef modules.

l 3



WPER'MENTAL KELP REEF JUNE 1997

Etr

rl
t;
l1
l1

I
I
I
I
!
I
t
I
t
I
l
I
I
I
I

t r t r

tr tr
tr tr

gl l  t r  -
t r  Br rE 

j -

t r  ;o-
tr_o tr tr

t rF r
El-  t r -
ojo oo

IJ
E

San Mateo
Kelp

fl Experimental Modules
Kelp persistence (Years)
f-l o

1-2
,ff.:- 3-S
i l -o
I-

a

A
N

250 0 254 Meters
FET!Fi

Figure 3. Positions of experimental reef modutes in relation to kelp persistence
(years of kelp presence in period from 19GZ to 1994).
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Appendix 1. Edison's Suggestions for the Design of the Experimental Reef Monitoring
hograrn.

Critical questions to be answered by the experimenal reef progtam.

l. Is the subsrate stable?

Twice yeac,ly diver surveys will be conducted on each module. The first measureneuts will be
made immediately after the rocls are placed on the bonom. Divers will evaluate &e percent cover
of sand and sand thickness along nvo permaneatly marked trarsects on eacb module. In addition,
divers will conduct quantitative observations on tbe boundaries of each module to assess possible
burial and scour panems. The question of zubsrrate stability will be addressed independently for
each design by comparing patten$ of substrate cover over time.

2. WiU the reefs support kelp?

The a!i1i1y of reefs to sugBort kelp with an overall de-ci;y of seater tban 4 planr/100sr2 wiU be
tested by monitorrng the densrty and zurvlal ot naturaUy recrurcd kelp on each module, and by
examiruDg survival of tralsplanred Juverue Ketp. uryer surveys of narurdly recruited kelp wrll be
conducted nrtce yearly along permanently esablished transects os each reef module, and on a
nearby nanral *reference' 5isg $rithiq the San Mateo Kelp bed. Juvenile kelp will be transplanted
to reef moduls5 trirhin tbe San Marco Pt. area, and to a nearby natural 'refereace' site as well.
Density of nanrrally recruited plans, and suwival of the transplanted juveniles will be compared
among mo<iule t'?es.

We will test the srarisrical hlportresis that kelp recruitment and survival does nor differ beween
reefs of different rock densiry or concrete material using an ANCOVA. This anaiysis will be
especially imponant if there is a great deal of variabiliry in rhe marenal coverage between modules.

3. Will reefs become dominared by sessile invertebrates?

The likelihood of dominance by sessile invenebrates wilt be examined by monitoring the densiry of
Muicea, and other sessile invenebrates (e.g. Cryptaarachnidiam and Eugula) on each module on a
yearly basis. In addition, tbe survival rate of transplanted sea fars (Muricea californica) will be
monitored on modules near San Marco h. Densiry of naturally recruired sessile invenebrates, aod
survival sf the 6sn5plsjnted sea fans will be compares among module qpes. Tbe saustical
nypothesu &at clensiry and survrval do not difier between reets of dfterent rock densiry or reef
material can be tesred using an ANCOVA.

4. Can areas distanr from a large and persisrcnr kelp bed supporr kelp?

Nearshore areas in sourhern California suiable for kelp reefs may be very limircd if tre reefs need
n be constructed adjacent to large kelp beds. Areas adjacenr ro kelp beds may be more successful
because they are closer to a source of kelp propagules and rhey may be less rnrlnerable to grazing
by fishes. The abiliry of reefs disrant from a large kelp bed ro suppon kelp populadons will be
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tested by comparing the reef modules near san Mateo Point with those located oear san MateoRocks' Tbe reefs near san Mateo Point will be adjacenito aautt populadons of Macroqstis rhatwill provide a good source of zoospores which are-required for recruiunenr of new individuais.The reefs located near San Mateo Rocta will be or"r)kilometers from large popularions of aduls.This increased disunce from adult ptanr may restrict rhe number of zoospores reacbing tbese reefsand lower the probabiliry of zuccesiful t c*iunenr. Disance from spore source will used as acovariage in the ANcovA comparing kelp performaoc. or,n. nvo substrare r)?es.

5' Is tbere any effect of location on the recruitnent success of kelp popularions?

T}re effect of local physical conditions will be examined by comparing rhe zurvival of outplantedgametophytes and transplanted juvenile sporophytes on &i scanered rock modules at san Mateo pt.and san Mano Rocks' The success of transplanted populations will be used as an iadicaror thatphysical conditions are nritable for the deveLpmen, ofr"uii ketp popularions. Tbis eval'arion willalso help provide bener conrol for the experimenrs outlined in euesrioo 4. The stadsticalhlpothesis that survival and growth of outplaated and transplanted kelp do Bot differ benveen reefsat san Mateo pt and san Marco Rocrs *iti u. *r,uJ*iog ipaired r-rest.

6. WiU tbe reefs support a rlpical communiry?

The density of inveneb n13s, M\cyocysrrs ald other algae, and fsh will be determined in amualsun/eys' A random sampling will be conducted ror eacl-reef module, and ar nearby sites within tbesan-Mateo Kelp forest' rogi invertebrates (e.g. sea urchins and sea srars) and fish will be countedon 2 random transec6 per module. Algae wjl'i counred in quadrars (0.25 m2 ro I.0 m) placed ar
f#ilrfi:nrals 

along the ransec6. Densiries .r" o.iotpared among reef designs using aa
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Permd 6-81-33&A (SONGS Unrts 2 & 3) Commission Approval of Amendments: April 9, 1997
Commission Approval of Revsed Fndings & Condrtpns: May 14, 1997

Guide to Reading this Report

This is a complex permit and a complicated amendment package involving a project with a
long and involved history. Allthis makes for a large and detailed reporl To make reading
this report a manageable task we suggest the following steps:

1. Read the Executive Summary.

2. Focus on the Summary Table in this Executive Summary. This Table provides
a summary of:
. The 1991 Commission conditions - the existing mitigation package.
. The permittee's proposed amendments.
. The Commission's adopted package of conditions.
. Permittee's progress on condition compliance.

3. Review the Table of Contents which provides a guide to locating the approved
conditions, the findings, and the supporting materials, conespondence, and
Appendices.

EXECUTIVE SUMMARY

Southern California Edison (SCEXthe permittee) as majority owner and operating agent
sought to amend the coastal development permit for the San Onofre Nuclear Generating
Siation (SONGS) Units 2 and 3. The permittee submitted an amendment package that
contains numerous significant revisions to the conditions that were adopted by the
Commission in 1991 to mitigate the adverse impacts of the power plant on the marine
environment. The permittee's submittal also included for Commission review the
preliminary plans intended to comply with the conditions as revised by the permittee. tn its
August, 1996 application, the permittee asked that the Commission consider the entire
submittal as one amendment package.

On April 9, 1997, the Commission:

1. Adopted a resolution approving amended conditions as revised by the staff
recommendation and by the Commission, and



Permit &81-33&A (soNGS Units 2 & 3-) comrnrsson Approval of Amendments: April g, 1992
commisson Approvar of Revised Findings & conditions: lvtay ta, tssz

2' Adopted a resolution: (1) reiecting the preliminary plan for San Dieguito
Wetlands; (2) rejecting the preliminary ptan for ormond Beach weitanjs; ana
(3) approving the preliminary plan for the experimental kelp reef.

Although the Commission adopted a resolution approving amended conditions, most of
the permittee's proposed revisions are not included in the amended conditions. The effect

i 3rthe 
Commission's action is to deny most of the revisions proposed by the permittee on? the ground that they are inconsistent with the CoastalAct. However, since the permittee

I submitted on am&tdment package and because the Commission approved some
revisions to the cogditions, the resolution the Commission adopted is structured as an
approval of amended conditions. ,

The amendments approved by the Commission are primarily to Condition C-Kelp Bed
Mitigation. The revisions reflect that the size of the mitigation t<etp reef required by
Condition C can be reduced, although not to the degree proposed by the permittee,
consistent with the CoastalAct. The Commission found t-hat the permittee;s proposed
revisions to Condition A-Wetland Mitigation and Condition D-Monitoring rnd Oversight
would result in inadequate mitigation of the impacts of soNGS units 2 and 3. Tne only
revisions to Condition A that the Commission approved are the establishment of new
deadlines for condition compfiance, the allowance of up to 35 acres of partial credit for
permanent inlet maintenance at San Dieguito, and the addition of a trust fund option to
implement the wetland project. The only revision that the Commission approved for
Condition D is the addition of a trust fund option that would enable the permittee to pay a
specified amount of money into special accounts to enable all the permit conditions to be
implemented by third parties.

The Commission denied the permittee's preliminary plans for weilands restoration at
San Dieguito and ormond Beach. The plan for San bieguito was rejected because the
owners/managers of mgst of the property identified in th! phn had withdrawn their
authorizatj4n to useithe land. The Ormond Beach plan lacks sufficient detaif to evaluate its
consistenE! with Condition A. Finalfy, the Commission conditionally approved the
experimental kelp reef 

'|lan.

In summary, the Commission found that most of the permittee's proposed amendment
package as submitted does not fully mitigate impacts to the marine environment caused
by the construction and operation of SONGS Unit 2 and 3, and is therefore not consistent
with the Coastal AcL The approved conditions incorporate elements of the permittee,s
submittal that are consistent with the CoastalAct, and retain most major elements of the
1991 conditions. The Commission adopted findings that deny the plans submitted in
compliance with Condition A-Wetland Mitigation,ind findings for approvalfor the
experimental reef plan to implement a portion of Condition C-rutp bed Mitqation.

-2-
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Permit 6-81-330-4 (SONGS Units 2 & 3) Commission Approval of Amendments: April 9, 1997
Cornmrssion Approval of Reused Frndmgs & Conditrons. May 14, 1997

The Summary Table in this Executive Summary provides a compilation and
comParison of the 1991 permit conditions, the permittee's reguested amendments,
key components of the Commission's approva!, and the permittee's progress
towards full condition compliance.

HISTORY AND BACKGROUND

fn 1973, the Califomia Coastal Zone Conservation Commission (CCZCC, nowthe
California Coastal Commission) denied a permit for the construction of SONGS Units 2
and 3. In 1974, the Commission approved a permit for the construction of the SONGS
Units 2 and 3 with conditions that:

1) established a three-member independent Marine Review Committee (MRC)
comprised of members appointed by the Commission, the permittee, and an
environmental coalition that had opposed the project, to carry out a comprehensive
field study to predict and measure the impact of the SONGS on the marine
environment; and

2) authorized the Commission to require the permittee to make future changes in the
SONGS cooling system (as extensive as the installation of cooling towers) to address
adverse impacts to the marine environment identified by the MRc.

The 1974 coastal development permit authorized the construction and operation of
SONGS Units 2 and 3 prior to a complete analysis of, and mitigation for, marine resource
impacts. In 1979, based on recommendations from the MRC, the Commission recognzed
that compensatory mitigation measures could be appropriate in addition to, or in-lieu ol
changes to the SONGS cooling system (e.g., mitigailon by avoidance, such as cooling
towers).

tn 1989 the MRC submitted its final report and recommendations. The recommendations
in the MRC Final Report (concurred with by the permittee's MRC representative)
documented significant impacts to fish populations in the Southern California Bight, and to
the San Onofre kelp bed community. The MRC's Final Repori also included
recomrnendations for mitigating adverse impacts to the marine environment caused by the
SONGS.

The 1974 permit is still in full force and effect, and its conditions gave the Commission the
authority in 1991 to further condition the coastal development permit to require the existing
comprehensNe mitigation package based on the finciings and recommendations of the
MRC.
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The Commission's Adopted 1991 Conditions

The Coastal Comrnission staff presented a recommended mitigation package (based onthe MRC's comprehensive study and final report) to the Cornmission at a public hearingon July 16, 1991. The Commission concluded that a compensatory mitigaiion progr"r-
was the most cost-effective means of deafing with the impacts or Sorues units 2 and 3.The Commission found that because costs would be lower, and untike the impact
avoidance options considered but rejected, compensatory mitigation woufd not interfere
with plant operations or resutt in reduced plant efficiency. The Commission therefore
turther conditioned the SoNGs permit to iequire implementation of the following mitigationprogram elements:

' creation or substantiat restoration of at least 150 acres of Southern California
weilands (Condition A);

' installation of fish banier devices at the power plant (Condition B); and
' construction of a 300-acre kerp reef (condition c).

The permit conditions adopted by the Commission also require the permittee to fundadministrative and scientific oversiqht and independent monitoring of the mitigationprogram (Condition D)' to be condicted by a smallmitigation monitoring program teamand necessary scientific contractors under the direction of the Commission,s Executive
Director.ConditionErequirespublicavai|abilityoftheMRco"i".

In approving the 1991 permit conditions, the Commission found the mitigation, monitoring,and remediation program to be a minimum package, and that the only way the permittee
should be allowed to mitigate adverse impacts throl.rgh compensation rather than to makeefiensive changes to the soNGS cooling system tolrevent adverse impacts was throughthe full adopted mitigation package.

The Commission then directed the staff to consider the need for additional mitigation,
identiffing specifically that consideration be given to a fish hatchery program. on
March 23, 1993, the Commission added a requirement (Condition F) ror t'" p"-,ittee topartially fund (S1.2 million) construction of an experimental white ,""b"r, hatcheryprogram' Due to its experimental nature, the Commission did not assign mitigatio; creditfor the hatchery.

ln 1992, at the permittee's request and after an extensive selection process established bythe 1991 permit conditions, the Commission approved the San Dieguito Lagoon as the sitefor 150 acres of weiland restoration

-a -
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Permrt 6€1-330-A (SONGS Units 2 & 3) Comrnrssion Approval of Amendments: April 9, 1997
Commssron Approval of Revsed Frndrngs & Condibons: May 14, 1997

1 995 AMENDMENT APPLICATION

Criteria for Filing Amendment Application

The Commission's regulations goveming permit amendments require that, in order to be
accepted for processing, amendments to coastal development permits must not " lessen
or avoid the intended effect of a ... conditioned permit" unless the applicant provides'newly discovered material information" that could not have been produced before the
permit was granted (Section 13166(a)(1)).

ln 1995, the permittee submitted an amendment request that was rejected by the
Executive Director as not meeting this standard. After a public hearing at its
November 1995 meeting, the Commission did not overtum the Executive Directo/s
determination. The 1991 adopted conditions remain in fullforce and effect.

Commission Staff and Permittee Attempt to Develop a Consensus Alternative
Mitigation Package

During the November 1995 hearing, the Executive Director stated his high priority
objective of getting the mitigation implemented as soon as possible by working with the
permittee to develop an alternative amendment package that could be accepted for filing
and be brought to the Commission for a public hearing and decision. The Commission
also gave the Commission staff and the permiftee the charge to get the mitigation plan
implemented as soon as possible.

Since November 1995, the staff has worked intensively with the permittee and others to try
to develop an acceptable amendment package that is consistent with the CoastalAct.
Numerous meetings with the permittee, staff from Califomia Department of Fish and Game
(CDFG), United States Fish and Wildlife Service (USFWS), National Marine Fisheries
Service (NMFS), and other agencies, and outside scientists have been required to discuss
the permittee's concerns relating tb implementation of the 1991 permit conditions and the
appropriateness of any amendments to the mitigation program. The permittee states that
the staff has required numerous studies and technical meetings above and beyond what is
required by the current permit. However, ihese studies and meetings were necessary to
allow informed decisions regarding appropriate changes based on the permittee's desire
to reduce the mitigation package stipulated in the 1991 permit. Some of the staffs
attempts to develop a consensus altemative mitigation package include:

Partial Credit for Enhancement

' The starf has worked with the wetland resource agencies (CDFG, USFWS, NMFS)
to try and meet the permiitee's desrre to sadsry sotne of ihe wetland mitigation
obligation through partral credt for enhancement of existrng functioning wetlands by
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inlet maintenance. The 1991 permit calls for creation or substantial restoration of
at least 150 acres of coastal wetland and the maintenance of continuous tidal
flushing. Thus, allowing partial credit for enhancement activities (e.g., inlet
maintenance at San Dieguito Lagoon that in the 1991 permit conditions is a
required component) requires a permit amendment. The staff supported
Commission approval of an amendment to allow partial credit towird the 150-acre
requirement for enhancement activities. The permittee's amendment requests futl
credit for enhancement of existing weilands by inlet maintenance.

The Commission denied the permittee's proposed amendments to the wettand
conditions and the permittee's proposed wetland plan. The Commission approved
revisions to Condition A that allow up to 35 acres of partial credit for enhancement
at San Dieguito. This is also reflected in the cost figures used for wetland
restoration for the optionaltrust fund.

Interagency wetland Advisory panel's Recommendations

' As a way to reach an agreement on the amount of partial credit for intet
maintenance at San Dieguito Lagoon, the staff and the permittee sought the advice
and recommendations of the lnteragency Wetland Advisory Panel (IWAP)
(Exhibit 3). However, the permittee's mitigation pfan for San Dieguiio Lagoon has
not addressed the IWAP recommendations and requests substantial! mtre credit
for inlet maintenance than either the |WAP or staff can support. Commission staff
used the majority of the IWAP recommendations in developing the cost estimates
used in the staff recommendation for wetland restoration in the optionaltrust fund.

lndependent Review Panel for Kelp Studies

' The permittee collected additional data on the San Onofre kelp bed after the MRC
field studies were terminated. The permittee used some of the same contractors
that the MRC used. The permittee's contractors used the same methods as the
MRC, but did not look at the same factors studied by'the MRC. The permittee's
contractors confined their work to documenting changes only in kelp abundance.
The MRC's work was more comprehensive an? inctuded measurements of the
influence of sea urchins, light tevels, and turbidity, and looked at the entire kelp bed
community.

' Commission staff sought (based on the 1993 Commission resolution regarding
MRC dissolution) to have the MRC sci6ntists review the permittee's new kelp data.
The permittee objected and in the spirit of moving the miiigation project along stafi
agreed with the permittee's proposal to establish a three member Independent
Review Panel. The permittee and the Commission staffjointly selected the three
member scientific panel and jointly framed the questions for ihe panel to consider.
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. The staff agrees with the Independent Panel's qualitative conclusion that the
adverse impacts to the San Onofre kelp bed from the SONGS operation are less
than originally estimated by the MRC. The staff also used the Panel's suggested
methods to quantitatively determine the levelof impact.

Design of Experimental Kelp Reef

. The staff has worked diligently with the permittee to develop a mutually acceptable
design for the experimentat artificial reef through meetings with the permittee,
Department of Fish and Game staff, and potential construction contractors. The
permittee's proposed experimental reef plan reflects this work.

Alternative Materials for Kelp Reef Construction

o Although the 1991 permit requires that the kelp mitigation reef be constructed of
quarry rocks, the permittee has expressed interest in using concrete because it is
cheaper. The staff has agreed to consider the possible use of concrete as a

, construction material for the kelp mitigation reef. The staff suggested the
incorporation of concrete into the design of the experimental kelp reef to determine
whether it would be a suitable building materialfor the larger kelp mitigation reef.
Use of concrete to construct the artificial reef requires a permit amendment. The
Commission's approval of the amendment package altows the consideration of the
use of concrete in construction of the artificial reel and thereby potentially reduces
mitigation costs if the use of concrete proves successful in the experimental phase
of the artificiaf reef.

Monitoring

. The staff has offered numerous revisions to the intensiry and breadth of the
required monitoring programs to reduce monitoring costs and to maximize the use
of funds for construction of the mitigation projects. The staff has also suggested
numerous monitoring strategies generally consistent wiih the extensive
performance standards spelled out in and that uphold the intent of the 1991 permit,
but do so at a lower overall cost to the permittee. Independent monitoring is critical
in order to ensure that the mitigation works and that, if needed, remedial steps are
taken.

Trust Fund

' The Commission and staff are mindfulthat although 23 years have passed since
the 1974 approval of the SONGS, 14 years have passed srnce SONGS Units 2
and 3 began operattng, and 6 years have passed since ihe Commission imposed
mitigation requrrements for SONGS, anci still little significant mitigation for tost
coastal resources has occurred. This delay in the implementation of mitigaiion led
Commission staff to propose and the Commission to strongly endorse and approve

'l
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a trust fund solution that *9_ul! cap the permittee's totat costs and provide themeans to effectively and efficientty build the required reef and wefland mitigationprojects as quickly as possible.

o fi trust fund. approach has numerous advantages and is strongly supported and
encouraged by staff. Once the trust funds are fully funded, thJpermittee would
have no continuing responsibility for the wetland iestoration 

"orpon"nt 
ofn"

mitigation program. Utilization of the trust funds would provide the permittee with
certainty with respect to the overalt cost of the mitigation program. in particular,
certain costs of the program, such as the remediation requirements for the wettand
and kelp reef projects, are currently open-ended. The trust funds would establish a
cap on the remediation costs forwhich the permittee would be responsible, as well
as limit the permittee's financial responsibility for the overalf project to a specified
monetary amount.

' In adopting a trust fund approach, the risk to the implementing entities, the Coastal
Commission, and the public is that there could be unanticipateo costs. A resulting
shortfall of funds would prectude full compensation for lost resources. However,
there are costs and delays associated with the permittee's continuing disagreement
with the Commission and others on condition interpretation and implementation that
do not translate into public benefits. On balance, the staff believes and the
Commission concurred through its action that the benefits to all parties outweigh
the risks of a trust fund approach.

' The Commission's approved findings and conditions and Appendix F include details
on costs used to determine the trust fund amounts and the proposed structure for
implementation.

COMMISSION REVIEW OF 1996 AMENDMENT APPLICATTON

The permittee's pending apptication for the proposed amendments to CDp 6-g1-330 was
submitted August '1996, filed on September 17, 19g6 and placed on the Commission,s
October 8. 1996 agenda. tn August of 1996, the staff reviewed the permittee,s current
amendment request for compliance with the regulations governing permit amendments
and determined that, although many components of the proposed amendments do not
meet the criteria for acceptance, the overall package does. The amendment application
before the Commission now is difterent in severaliryr from the rejected lggs
amendment request. The current amendment requesi inctudes a review of the permittee,s
new kelp data by the Independent Technical Review Panel (a three-member paneljoinly
selected by the permittee and the Commission staff) who concluded that SONGS's efiect
on kelp abundance.is less than originally predicted by the MRC. The CCC staff accepts
this conclusion by the independent scientists and believes this new information reviewed
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by a group of independent scientists warants Commission approval of this part of the
amendment as recomrnended.

The Cornmission heard public testimony and continued the item to its November 13, 1gg6
hearing. At the November 1996 hearing, the San Dieguito River Park Joint Powers
Authority (JPA) cited deficiencies in the permittee's proposed plan for San Dieguito
Lagoon that, in the JPA's view, invalidated agreements between the permittee and the
JPA, thus nutlifying the permittee's authorization to use key JPA owned and managed
lands. Because the permittee's resuttant lack of authority to use these lands rendered
many aspects of the proposed amendments and mitigation plans unworkable, the
Commission staffs written recommendation was withdrawn at the hearing and a verbal
recommendation for denialwas given. After a long public hearing the Commission
continued the matter, to the February 1997 meeting to give the JPA, the State Coastal
Conservanry and the staff time to review engineering information relating to the feasibitity
of a restoration plan more in keeping with the JpA prefened plan. The JpA
representatives agreed to work with the permifiee to resolve outstanding concems during
the intervening months. Due to delays in the engineering studies, the matter was further
postponed to the April 1997 meeting.

In the wake of the Commission's November 1996 continuation, Commission staff
requested that the permittee clariff whether its amendment application had been formally
revised to reflect any of the modified proposals presented by the permittee at previous
hearings. In the absence of any changes identified by the permittee, staff woutd conduct
its review of the amendment based only on the permittee's August 1gg6 submittal. (See
fetter dated January 29, 1997, Exhibit 8.) On February 21, 1gg7 Commission staff
received a fefier from the permittee dated February 14, 1gg7 (Exhibit g). The letter did not
provide the requested infonnation and instead sought further postponements.

The permittee and several other interested persons have asked for yet another
postponement of this matter. The sta,'f is of the opinion that further delay of a decision on
this matter is not warranted. The issues relative to the kelp reef and administration
conditions of the 1991 permit amendments have been fully reviewed and discussed and
the permittee should now be directed to implement them. The information based on
additional engineering work relative to wetland restoration at San Dieguito, is sufficient to
enable staff to conclude that implementation of the Condition A at San Dieguito is feasible
and should be carried fonvard with alldeliberate speed. The JPA property is, unlike the
situation in November 1996, now available to implement a wetland restoration project that
meets the terms of Condrtron A.

Units 2 and 3 have been in operatron for over 1d years and the public resources lost as a
result have not been offset by the permrnee. The Commission and the permittee have
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been subjected to extensive criticism for delays in carrying out the required mitigation
measures.

The Commission's April 9, 1997 action makes clear that the permittee is expected to
promptly carry out the permit mitigation conditions or choose the trust fund option by
June 8, 1997. Relative to the wetlands condition (Condition A), if the permittee elects not
to utilize the trust fund option and does not believe a restoration project at San Dieguito for
the full 150 acres of restored wetlands is feasible, the lengthy process of qualifoing an
additional mitigation site or sites could be requested. To auoia-any misundLrstanaing on
thispointhowever,theCommissionisofthestrongopinionthatthefu||mitigation
identified in Condition A is feasible at San Dieguito and that any effort to identiff an
additional location would result in an unnecessary and unjustifiable expenditure of
resources by the permittee, the Commission, the JPA, and everyone else having a direct
interest in this matter.

Standard of Review: Coastal Act and the Origin al1974 Coastal Development permit

The Commission's standard of review for amendments is \lrrhether the proposed
development with the proposed amendment is consistent with the requirements of the
CoastalAct of 1976" (Commission regulations section 13166(4)). In this case the
"proposed developmell'- the SONGS Units 2 and 3 - already exists and through its
construction and operation has been causing unmitigated impacts to the marine
environment since the early 1gg0s.

The origin al 1974 coastal development permit (and later modifications), which authorized
the construction and operation of the SONGS Units 2 and 3, is in fullforce and effect and
enforceable. The Commission approved the permit with the unequivocal requirement that
significant adverse impacts to the marine environment would be eliminated or mitigated
through compensation when they were identified. The lggl mitigation package provides
for full mitigation of the adverse marine resource impacts caused by the SONGS, thereby
keeping the original approval of the soNGS Units Z and 3 consistent with the Coastal Act.

For the Commission to approve any amendments to the existing, adopted 19g1 mitigation
program, the Commission must find that the changes continue to fully mitigate all identified
impacts to the marine environment caused by theionstruction and operation of SONGS
Units 2 and 3. Then, and only then, can the amendments be found consistent with the
CoastalAct and with the underlying original permit.

-10-
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KEY COMPONENTS OF THE COMMISSION'S APRIL 9, 1997 ACTION ON
AMENDMENT

Condition A - Wetland Mitigation

The Commission's April 9, 1997 action:

. Resulted in denial of SCE's August 1996 proposed amendments to the Condition A-
Wetland Mitigation.

. Reaffirmed Commission's prior 1992 decision that San Dieguito is the site that best
meets the standards and objectives of this Condition A'

r Atlows up to 35 acres credit for enhancement of wetland habitat at San Dieguito
Lagoon.

. Established a 6-month deadline for submission of a preliminary wettand mitigation
plan.

. Offered an option for the permittee to pay 555.63 million for wetland mitigation as part

of the trust fund. lf the permittee selects ihis option and pays the amo,unt as specified'
the permittee's obligations under Condition A will be completely satisfied. The amount
specified for wetland restoration is based on a conceptual plan developed by the
Coastal Conservancy and the San Dieguito JPA for the creation, enhancement, and
substantiat restoration of 150 acres of wetlands at San Dieguito (the permittee's
selected and Commission approved site).

Condition B - Fish Behavioral Mitigation

. No requested amendments.

Condition C - Kelp Reef Mitigation

. The Commission approved conditions that revised SCE's August 1996 proposed
amendments. The result is a recognitron that neur informaiton shows kelp bed impacts
of 179 acres caused by SONGS. Based on earlier information the MRC projected
200 acres of impact reiuirrng 300 acres of kelp bed mitrgailon (included 1.5 multiplier).

. The permit conditions require (1) the design, consiruction, rndependent monitoring and
remediation of 150 acres (at least 67% rock coverage) of medium to high density kelp-
bed communrty to be accomphshed in nvo components a '16.8 acre experimental reef
to test reef design optron, and at least 133.2 addriional acres of mitigation reef, and
(2) 53.6 million payment to OREHP to fund a maricultureimarine fish hatchery program-
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. Condition C atso inctudes an :{,:l.f:r the permiilee to pay $43.g4 million for kelp reefmitigation as part of the trust fund. ff trre-peimittee s_etects this option and pays the
il,$:::tecified 

the permittee's oblitaiiS"r'uni"r condition c wir be comptetety

Condition D - Administrative Structure

' The commission denied scE's.Aug]ft 1996 proposed amendment to the scientificoversight and monitoring condition.lscEb ;ilniment woutd etiminate the keycomponent of the 1991 commission permit 
"onaition 

trrat requiies scientincaily basedmonitoring and oversight indep:ng"nt 
"ith" ;;;ftee. The commLsion,s approvatofthe staff recommendaiion results in the r gsi lr";ri"n of permit Conaition D remainingin fullforce and effect, except as modified to addirre funding option.

' The commission approved revised condition D to offer_the permittee an option to pay$8'08 milfion tor monitgring and $6.50 million for scientific oversi,ght that will be carriedout for the operating tife oisorues. ftre coselnir,i. trust fund are absolute minimumsbased on the best Jstimates of university .orir 
"no 

under the assumption that the trustfunds for the wetland and kelp reef will o" rrnJ"Jby the permittee and the permitteewill no longer be involved in tire implementJon orme projects. As approved by thecommission' the funding option has t" 9" ""r"pi.o 
uv the permittee in its entirety forwetland' reei and monitoring ano oversight if fi;permittee selects this option byJune 8' 1997 and funds the irust 

1r."o r"]V_.. rpJ.m"d, the permittee,s obligationsunder Condition D will be completely satisfied.-. 
--

. The total cost for the Trust Fund option is S114.05 miltion. The cost for the separatemaricufture/fish hatchery funding to oREHp is $3.6 miltion. The total cost for atlmitigation if the permittee choos'es the trust runi oition ,, s117.65 milion. (seeAppendix F - Funding Option.j
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1.0 INTRODUCTION

Through its 1g91 and 1g97 coastal permit actions, the Califomia CoastalCommission
(CCgiadopted permit conditions that require Southem Califomia Edison (SCE) and its

iartners to select a site and construct an artificial reef as partial mitigation for the resource

ior."" at the San Onofre Kelp Bed (SOK) caused by the operation of San Onofre Nuclear

Generating Station (SONGS) Units 2 and 3. The reef is to be located in the vicinity of

SONGS w1h the goal of replacing a rninimum of 150 acres (= 60.75 hectares) of kelp

forest community. performance standards for reef substrate, giant kelp, fish, and benthos

specified in the permit condition will be used to evaluate whether this goal has been mel

Mitigation for losses of kelp bed resources through the construction of an artificial reef is to

be done in two phases, a frve year expenmental phase followed by a mitigation phase

having a duration equivalent to the operating life of SONGS Units 2 and 3. A preliminary

plan (;San Onofre Marine Mitigation Program: Experimental Reef for Kelp") describing the

iocation and design of the experimental ieef was submitted to the CCC by SCE on June

16, 1997 and approved by the Executive Director of the CCC on June 26, 1997' The

preliminary plan was developed by SCE staff and consultants in cooperation with the CCC

staff, Ca$fbmia Department of Fish and Game, and coastal engineers and represents a

consensus of all participants. Specific details of the siting and design of the experimental

reef are given in the preliminary plan. Briefly, the plan calls for 16.9 acres (= 6-8 hectares)

of hard substrate to be placed in a 2.5 km long x 0.5 km wide area between San Mateo

kelp bed (SMK) and San Mateo Rocks. Six reef designs consisting of two types of hard

substrate (quarry rock and recycled concrete) and three levels of substrate coverage

(11o/o,34olo and 67o/o\willbe tested in the experimental phase. One 0-4 acre module of

each substrate type and coverage will be placed within each of seven blocks arranged at

progressively farther distances from SMK.

The coastal permit requires that Coastal Commission scientists develop a monitoring plan

for the experimental reef that describes how the effectiveness of altemative reef designs,

materials, and management techniques will be assessed. This document serves as the

conceptual basis forine monitoring plan for the experimental reef. lt will be the basis for a

detailed work Plan to follow.

2.O RATIONALE FOR MONITORING APPROACH

The primary goal of the experimental reef is to determine the substrate types and

confilurationl tnat best provide: (1) adequate conditions for giant kelp recruitment, growth

and reproduction, and (2) adequate conditions for establishing and sustaining other reef-
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associated biota, including benthic algae, invertebrates and fishes. Originally the SONGScoastal development permit required that the mitigation reef be constructed of quarry rock,and that the rock cover at least two-thirds of the sla floor within the bound"ry oithe-
mitigation reef. On Aprif 9, 1997 the Commission agreed to allow the Executive Director tochange these requirements if the results of the 

"rplrirental 
reef indicated that a differentcoverage or substrate type would replace a minimum of 150 acres of medium to highdensity giant kelp and associated kelp forest biota. Thus, a major objective of the

experimental reef is to determine whether substrate coverages less than two-thirds andsubstrate types other than quarry rock (e.g., recycled concrete) can be used to meet theperformance standards for the mitigation reef. Information obtained from the experimental
reef will form the basis of the Executive Director's decision on the type and percentage
cover of hard substrate required for the mitigation reef to meet the permit conditions."

Deciding upon a design for the mitigation reef using information from the experimentaf reefentails uncertainties that stem from the length of thl experiment (five years), which maynot be sufficient for the development of a mature kelp forest communiiy on a newly
constructed reef- Moreover, because five years is short relative to the generation times ofmost kelp forest species (other than giant kelp), there is no guarantee that reef designs
that appear successful at the end of the, experiment (i.e. meet the performance criteia) willcontinue to perform successfully in the future. Given in"." uncertainties, it is possible thatnone of the experimental modules will develop a sustainabte ketp community that meetsthe performance criteria for the mitigation te"i. In this event the Executive Director willneed to rely on information that best predicfs which of the reef designs will meet theperformance standards when applied to the mitigation reef.

To address this possible need, the Commission staff scientists willtake a three-part
approach to evaluating the results of the experimental reef. First, physical and biological
variables will be monitored to determine the degree to which the six reef designu 

".ii"r.the performance criteria. Second, monitoring dJta will be used to evaluate theperformance of the six reef designs relativeio each other. Finalty, additionaldata willbe
collected and, along with existing information about reef ecology,'useo io predict which
design(s) will most tikely be sucJesstul if apptied to the mitigation reef. These data will
relate key physicaland biological processes to: (i) specificlspects of community
development, and (2) the degree of success in achieving the performance criteria. This
last approach acknowfedges that there are both processes that facilitate the development
of kelp and related biota and those that suppress it. An example of the former is an
adequate rate of dispersal and successful settlement of kelp spores. An exampte of thelatter is too high a rate of recruitment and development of species (e.g., sea fans) which
can monopolize space on hard substrates and prevent the establishment of kelp.

Results of the process studies will be used, to the extent possible, to establish quantitative
relationships between physicatand biotogicalsite conditions and each process. The
measured relationships between site-specific processes and degree of devetopment of
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reef biota witl then be used to predict the likely success of the various experimental
designs.

Our three-fold approach depends in part on the idea that the dynamics of a kelp forest

community can be predicted from: (1) the values of the variables that describe the state of

the kelp forest community on which the performance standards for the mitigation reef are

based (e.g. the area of medium-to-high density kelp, the density of fish and number of fish

species, etc.1, and (2) a knowledge of the physical and biological processes that control

the average values and dynamics of the state variables (e.9., the effects of sand scour on

community structure, lack of giant kelp due to insufficient spore dispersal, etc.).

lnformation on the values of the variables that describe the state of the community will be

obtained ftom spatially representative monitoring of the experimental modules and

reference reefs to describe \rhat's there." Insight into processes will be obtained from

focused sampling and experiments aimed at predicting "what will be there over the long

term."

3.0 CRITERIA FOR EVALUATTNG THE EXPERTMENTAL REEF

Although success of a particular reef design does not depend on the achievement of

specifii performance standards, the criteria by which the experimental reef will be

evaluated are a subset of the permit performance standards by which the performance of

the larger mitigation reef. This choice of criteria was motivated by the need to predict

which of the reef designs is most tikely to produce a full-sized mitigation reef whose
performance will meet the standards of the permfi. These standards fall into two
categories: absolute standards, which require that the variable of interest attain or exceed

a predetermined value, and relative standards, which require that the value of the variable

of interest be similar to that measured on natural reference reeft.

Not all of the performance standards to be applied to the mitigation reef are appropriate for

evaluating the results of the experimental reef. For example, because fish are likely to

move among different reef modutes, the relatively small size of the modules (0.4 acres)
precludes obtaining reasonable estimates of fish production, reproductive rates, and

standing stock that can be scaled up to the size of the mitigation reef. Given these kinds of

constraints, only the following subset of the performance standards forthe mitigation reef

wilt be used as criteria to evaluate the performance of the different experimental reef

designs:

1) at least 90% of the area of hard substrate (as determined by the first post-

construction survey) must remain available for attachment of reef biota.
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2) there must be a sustained giant kelp density of at least 4 adult plants per 100
m2.

3) adult and young-of-year fish assemblages must be similar in density and
species number to natural reefs within the region (although fish may rou"
among modules, the extent to which their density and species number varies
with module type should provide some insight inio the 

"bilty 
of the different

reef designs to meet the other performance standards for nsn requireo;il"
mitigation reef). '

4) algal and macroinvertebrate assemblages must be similar in abundance
(density or %o cover) and species number to natural reefs within in" r"gion.

It is important to note that the four pedormance criteria listed above are not the only onesby which the different reef designs will be evaluated. Information on the performance ofdifferent designs relative to each other, and on the biological and pnysicat processes thataffect their performance will also be used to evaluate their potential io meet theperformance standards of the mitigation reef over the long term.

4.0 REFERENCE SITES

The rationale for requiring that the value of a resource be similar to that on natural reefs isbased on the requirement that to be successful the mitigation reef must provide the typesand amounts of resources that occur on natural reefs. Resources on natural reefs,
how-ever, vary tremendously in space and time. Differences in physicat-ctraracteristics of areef (e'9., depth and topography) c€rn cause plant and animal assernblages to dffiergreatly among reefs while seasonal and inter-annualdifferences in oceanographic
conditions can cause the biological assernblages within reefs to fluctuate gi""ily ou",
time. ldeally, the biological assemblages on a successfulartificial reef should fluctuate in amanner similar those on the natural reeft used for reference. One way to help ensure thatthis will be the case is to select reference reefs that are close to and ihysically similar tothe experimental reef- The premise here is that nearby reefs with similar physical
characteristics should support similar biota, which should fluctuate simila1y over time.
Temporal variability, especially of the sort associated with changes in oceanographic
conditions, can be accounted for more easity by sampling the eiperimental and natural
reference reefs conculTently. Concunent monitoring of the natural ree6 will help ensure
that regional changes in oceanographic conditions-"r".ting the experimental =er *iti ue
reflected in the performance criteria, since nearby natural reefs will be subjected to simitar
changes in oceanographic conditions.
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Plots with spatial dimensions similar to experimental modules will be selected from kelp
beds within the region near SONGS and used as naturcrl reference reefs. Coverage of
hard substrate will not be an explicit criterion for selecting reference reefs. Instead, the
criteria to be used in choosing plots within reference reets shall be that they: (1) cunently
support giant kelp and have a history of sustaining it at medium to high densities, (2) be
located at a depth similar to the experimental reet and (3) be primarily low reliel
preferably consisting of cobble or boulders. The criterion that the reference reef module
have persistent stands of giant kelp is important because communities on reefs without
giant kelp can differ dramatically from those with kelp. Because medium to high density
giant kelp is required of the mitigation reel it is necessary that it be present on the natural
reference reefs.

5.0 DATA COLLECTION

All experimental modules and natural reference reefs will be monitored for the entire five
year experiment. The purpose of collecting data throughout the experiment is to assess
differences in rates of development (and processes affecting development) between the
different reef designs, and to determine whether the biota on the different reef designs has
stabilized. Monitoring reference reefs for the duration of the experiment is critical. lf the
biological assemblages on any of the experimental modules have not stabilized after five
years, then data collected from natural reference reefs will be used to determine whether
the lack of stability reflects natural variability in the region. Permanently fixed quadrats and
transects will be used to ensure that differences observed over time reflect temporal rather
than spatialvariability in the performance of the experimental modules. Additional
randomly placed quadrats and transects will be sampled periodically to ensure that the
permanent areas sampled provide an accurate description of each reef module.

Described below are the monitoring activities and process-oriented studies proposed for
each of the four criteria (which are subsets of the permit compliance standards for the
mitigation reef) used to evaluate the performance of the different reef designs. Information
obtained from both monitonng and process studies will be used to determine the best
design for the mitigation reef. Monitoring will be done on experimental modules and
natural reference reeft. Process studies will be done mainly on experimental modules,
although in some cases natural reference reefs will be studied as well. Modifications in
these activities may be necessary to accommodate new information obtained during the
course of the five-year experfment. The work schedules for the monitoring and process
studies described below are summarized in Table 1 and Table 2 on page 19.
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5.1 Cnrlrenoa f;Ar LEAsr 90% or rHE rNrnAL AREA oF HARD suBsrRATE {ns oerenmrNED
BY THE FlRsr Posr-cot'lsrRucnoN suRvEy) MUsr REMATN AvAttABLE FoR ATTAcHMEilT
OF REEF BIOTA.

Monitoring. High-resolution surveys using sidescanning sonar (or other technology if
found to be more appropriate) will be done twice each year (winter and summer) to map
the boundaries of each module, and to determine the topography and coverage of hard
substrate and the coverage and distribution of sand. Sonic positioning buoys will be used
to ensure that vessel tracks are within +/-1 meter on repeated surveys. This will allow for
synoptic side-scan pictures of each module (which will include module area or "footprint",
percent coverage of hard substrate and sand, and topography) that will reflect temporal
rather than spatial variability. The high-resolution sidescanning sonar has a resolution of
several cm and includes sophisticated image analysis software that allows one to
distinguish between sand and hard substrate at that scale. Initially, diver surveys will be
done in combination with the sidescanning sonar surveys to ground truth the maps and
substrate coverage of each module.

Process studies. The loss of available hard substrate on a reef can result from
subsidence of reef material or burial due to sediment accumulation. \Mile high-resolution
side-scanning sonar can be used to accurately measure both small and large physical
attributes of the reef modules, it may not be able to distinguish between burial die to
subsidence vs. burialdue to sediment aceumulation. Therefore, data on subsidence and
sediment accumulation will be collected by divers during winter and summer, which is
when these processes are at their maximum and minimum rates. Sampling wilt be
designed to determine the degree to which the rates at which subsidence and sediment
accumulation vary as functions of substrate size and shape, substrate type, proximity to
adjacent boulders, location within a module, and module location within the experimental
s[e. \Mnter and summer surveys are likely to capture the effects of extreme
oceanographic conditions that affect burial. Additional opportunistrc sampling will be done
to take advantage of any rare oceanographic events.

5.2 CrurenoN 2.'Tnene uusr BE A susrArNED GTANT KELp DENstry oF AT LEAsr 4 ADULT
PLANTS pen 100 ruz.

Monitoring. Adult kelp plants will be monitored by divers in 450 m2 areas on each module.
This is size of the replicate sampling areas used in the Marine Review Committee's down-
looking sonar estimates of adult kelp, which were used to calculate kelp tosses. Each 450
m2 area will be made up of a number of permanently marked transects that wilt be 2
meters wide. The exact lengths and positions of these transects will be determined after
the boundaries of the modules have been determined ftom the post-construction side-
setn sonar surveys. The fixed transects will ensure that the counts reflect temporal rather
than spatialvariability. Diver surveys will be done in the winter and summer each year
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(conesponding to the periods of minimum and maximum kelp density) to count adult giant
kelp on each module.

Process studies. The types of studies of giant kelp will depend on whether kelp becomes
quickly established. lf giant kelp fails to become established quickly on the experimental
modules, then studies and experiments will be done to determine the cause(s) of this
failure. The lack of kelp on an experimental module can result from: (1) insufficient
settlement of kelp spores, or (2) processes occuning after spore settlement that adversely
affect the survivorship of microscopic and macroscopic kelp stages.

To determine whether the absence of kelp on an experimental module is due to
insufficient spore settlement, microscope slides will be placed in the field for short periods
of time (1-2 weeks) to measure kelp spore settlement and gametophyte recruitmentl.
These studies will determine the extent to which spore settlement and gametophyte
recruitment vary as a function of substrate type, substrate coverage, location within a
module (i.e., edge vs. middle) and distance ftom SMK.

Factors influencing the survivorship of microscopic and juvenile macroscopic benthic
stages of kelp will be investigated by monitoring their abundance at spatial scales
appropriate for their small size, and through the use of transplant experiments. Samples
collected in the field and grown out in the laboratory will be used to estimate natural
densities of early life stages during the spring, which is the time of peak abundance.
Sampling of natural populations will be supplemented with transplant experiments to
eval0ate factors affecting stage-specific survivorshipz. Field sampling and experiments will
be designed to determine the extent to which survivorship and growth of microscopic and
macroscopic stages of kelp vary with substrate type, substrate coverage, boulder size,
location within a module (i.e., edge vs. middle), location within the experimental site, and
interactions wrth other species (e.9., sea urchins, or sea fans).

Reed, D. C., D R. Laur, and A. W. Ebeling. 1988 Vanaton rn algaldspersaland recruttnenl the
rmportance of eprsodrc events. Emlogrcal Monographs 58.321-335.

Reed, D.C , AW. Ebehng, T.W. Anderson, and M. Anghera. 1997. Role of reproducttve synchrony rn the
colontraton potentral of kelp. Ecology 78:244T2457.

Dean, T. A., and F. R. Jacobson. 1984. Growth of juvenrle Mauocystis pynfen (Lamrnanales) n relabon to
envronmental factors. Manne Brclogy 83:301-31 1

Dean, T A, and F. R. Jacobson. 1986. Nutnent-limrted growth of juvenrle kelp, Macrocystrs pynfera, dunng
the 1982-1984'El Nifio'rn southem Califome. Manne Bology 90:597-€01.

Reed, D C. 1990. The effects of vanable settlement and early cornpetiton on pattems of kelp recrufinenL
Ecology 71.77ffi7.

Reed, D. C., R. J. Lewis, and M. Anghera. 1994. Effects of an open coast od producton outbllon pattems
of grant kefp (Macrocystrs pynfen) recrutment Manne Bology 12O:2*31.
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ln the event that kelp quickly colonizes the experimental modules, studies will also be
done to evaluate how reef design and location interact to affect adult mortality, growth,
and reproduction. This will be done by measuring the growth, mortality, and spore
production of marked plants over time and comparing these parameters among the
experimental modules and natural reference reefs much in the same way as proposed for
the transplanted kelp plants.

5.3 Crurenon3.'Aoulr aND youNG-oF-yEAR FrsH AssEMBtAGEs MUsr BE stMn-AR rr,l
DENSITYAND SPECIES NUMBERTO NATURAL REEFS WTHIN THE REGION

Monitoring. Fish divercity and abundance on each module and in each reference reef plot
will be estimated along four permanent 40-m transects installed parallet to one another
(approximately 10 meters apart) on each 40 m x 40 m module (transect length and
spacing will be adjusted to accommodate the actual dimension of each module as
determined by sidescanning surveys immediately following reef construction). Divers will
record all fish occupying a 1 m x 1 m x40 m volume atthe bottom, and a 1 mx2 m x40 m
volume at mid depth. Counts will be grouped into different age categories (e.9., young-of-
year, subadults, and adults) for every species encountered. Sampling will be done in the
fallwhen water clarity is greatest. Because fish abundance can vary greatly over short
time periods, each module will be surveyed once a month for three months. All six
m*odules within a given block plus one controlsite will be surveyed on the same day to
avoid introducing bias in estimates of the different reef designs as a result of daily
variability in fish abundance. \Mthinday variability is believed to be small as the
abundances of most kelp-bed fish vary little during daylight hours (M. Can personal
communication).

Process studies. Due to the mobility of fish and the small size and close spacing of
experimental modules, it will be difficult to predict how fish production and reproductive
rates will be influenced by the different reef designs. One solution to this problem is to
measure attributes that are easily sampled and which are conelated with production and
reproductive rates. One such attribute is fish feeding activity, which can easity be
quantified by the number of bites a fish takes per unit time. Species most amenable to this
$pe of sampling are planktivores and benthic microcamivores, which feed often. Fish
feeding observations will be done on at least two species in each of these guilds during
the fall sampling period. Sampling will be aimed at determining the extent to which fish
feeding rates vary with substrate type, substrate coverclge, location within a module (i.e.,
edge vs. middle), and distance ftom SMK
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5.4 CrurCruON4.'AIEAI AND TilACROINVERTEBRATE ASSEMBI.AGES MUST BE SIMILAR IN

ABUNDANCE (DENSry OR % COVER) AND SPECTES NUMBER TO NATURAL REEFS WITHIN

THE REGION.

Monitoring. Algae and macroinvertebrates will be monitored once a year in the summer.

Large sofit-ry algae and mobile macroinvertebrates will be counted in four permanent 5m

x 2m quadr"is pia."d systematically along each of the four permanent transects of each

experimental module and reference plot. Counts for certain species will be categorized

according to size class (i.e., young-of-year, subadult, adult). Subsampling will be done as

needed for species that are too abundant to easily count in the 5m x 2m quadrats.

The abundance of understory algae and sessile invertebrates (which are generally difficult

to distinguish and count as individuals) will be estimated from measurements of percent

cover uring a point contact method thattakes into account vertical layering. At every.2s

cm intervaiof each of the fourtransects a diverwill record all understory algae, sessile

invertebrates and substrate type contacted by an imaginary line perpendicular to the

bottom. Using this method the percent cover of all species combined can exceed 100%.

Table 3 on page 20 lists the species of algae and macroinvertebrates that are likely to be

monitored for criterion 4.

process strdies. Focused monitoring and experiments will be used to determine how

different reef designs affect the recruitnent and survival of species known to inhibit the

devefopment of a mature kelp forest community. One such species is the sea tan, Muicea

spp., which has been shown to monopolize space and exclude kelp on other artificial

reefs. Because Muricea grows slowly it is unlikely to dominate any of the experimental
modules even if it were to recruit during the first year following reef construction-
Therefore, it is unlikely that the transect monitoring of large individuals will reveal a

Muricea'problem" wit-nin the five year experirnent. To address this concem, sfudies aimed

at predicting how the different reef designs wilt enhance or inhibit Muricea and other non-

desirable species will be done.

To make accurate predictions about population size and structure requires information on

pattems of recruitment, growth and mortrality and the factors that affect them. Information

on pattems of recruibnent, growth and mortatity will be obtained from focused monitoring;

information on the factors that affect these pattems will be obtained ftom experiments'

Monitoring will be done to determine densities of all age/size classes of Muricea and other

species deemed to be important. Densities of new recruits will be monitored monthly on

artificial or natural substrates to estimate recruitnent rates of new individuals. Densities of

larger/older stages will be monitored in permanent quadrats, lndividuals will be identified

and their grorrth and mortality will be followed over time. Sarnpling of natural populations

will be supplemented with transplant experiments to evaluate factors affecting stage-

specific grovrth and survivorship. Field sampling and experiments will be designed to

I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I



Draft CCC monitoring plan May 1998

determine the extent to which recruitment, growth and survivorship of Muricea and other
species are dependent on substrate type, substrate coverage, boulder size, location within
a module (i.e., edge vs. middle), location within the experimental site.

6.0 DATA ANALYSIS

lnformation from previous studies of artificial and natural reefs suggests that community
development proceeds to one of several biological configurations or endpoints. From the
viewpoint of this project, the most desirable of these configurations is a forested
community characterized by giant kelp and a diverse assemblage of other algae,
invertebrates and fish. Less desirable configurations.inctude densely vegetated
communities lacking giant kelp, and sparsely vegetated communities dominated by
invertebrates such as sea urchins, sea fans, and bryozoans. The hope is that
development of the reef community will follow a relatively deterministic path that leads to
one of these biological configurations within five years. The reality is that this may not
happen. Moreover, the dearth of data on the development of kelp communities on artificial
reefs makes predicting their ultimate biological configuration problematic.

Data coltected from the experimental kelp reef will be used primarily to address three
questions: (1) \rWich of the six experimental reef designs meet the four performance
criteria? (2) How does performance vary among experimental reef designs? (3) \Mrat
biologicaland physical processes explain differences in the observed and predicted
performance of the different reef designs?

6.1 METHODS FOR EVALUATING WHICH EXPERIMENTAL REEF DESIGNS MEET
THE FOUR PERFORMANCE CRITERIA

Determining whether a particular reef design has met the four performance criteria is only
appropriate if community development on the experimental modules has reached or
appears to be reaching an endpoint. The following sections describe the analytical
procedures that will be used to evaluate each of the four performance criteria in the event
that biological endpoints are reached.

6.1.1 CRreruor 1.'Ar LEAsr 90% or rHE AREA oF HARD suBsrRATE (as oerenmNED By rHE
FlRsr Posr-coNsTRucloN sunvev) MUsr REnrtAtN AvAn-ABLE FoR.ATTAcHnTENT oF REEF
BIOTA

The objective for the analysis of criterion 1 will be to determine the fractional loss of hard
substrate associated with each reef design as well as the rate at which such loss occurs.
This will be done using data collected from semi-annual sidescanning sonar and diver
surveys of the coverage of hard substrate of each module. Results of these analyses will
be useful in determining the extent to which the nominal coverage of hard substrate

I
I
I
I
I
I
I
I
I
I
I
t
I
t
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Dnaft CCC monitonng plan May 1998

required by the mitigation reef will need to be adjusted to meet the substrate standard that
at least 90% remain unburied.

6.1.2 Cnnenop 2.. Tnene MUST BE A SUSTAINED GIANT KELP DENSIIy OF AT LEAST 4 ADULT
PI.ANTS PER 1OO M2

The permit requires the mitigation reef to produce a sustained abundance of 4 adult giant
kelp plants per 100 m2. This translates into a sustained population of 20 adult giant kelp
plants for each 450 m2 area censused on each module. A particular reef design will meet
criterion 2it all seven of its modules sustain a giant kelp densrty of at least 20 adults per
450 m2 area. The proportion of replicate modules in a particular design that achieves a
density of > 20 adult kelp plants per 450 m2 will be useful in determining the acreage of
reef necessary to produce 150 acres of medium-to-high density adult kelp. For example, if
all seven modules of a particular reef design sustained at least 20 adults in the 450 m2
survey area, then one might assume that 150 acres of that design would be sufficient to
support 150 acres of medium to high density kelp. lf on the other hand only 5 out of 7
modules achieved a density of > 20 plants, then one would expect that 210 acres of that
design (150 acres/(5fl) would be needed to sustain 150 acres of medium to high density
kelp.

6.1.3 CrureruoN 3: Aouur ANo YoUNG{F-YEAR FtsH AsSEMBLAGES MUST BE SIMILAR tN
DE}ISITY AND SPECIES NUMBER TO NATURAL REEFS W|THIN THE REGION

CNTTENPX4.'AIEAI AND MACROIITIVERTEBRATE ASSEMBISGES MUST BE SIMILAR IN

ABUNDANCe (OenSrrV OR % COVER) AND SPECTES NUMBER TO NATURAL REEFS WITHIN

THEREGION.

In contrast to the fixed performance criteria for hard substrate and adult giant ketp
abundance, the performance criteria for fish, understory algae, and macroinvertebrates
inhabiting the kelp forest are "relative." The permit requires that these assemblages be
'similar in density and species number to natural reefs within the region." Thus, the
standards do not require that the mitigation reef have the same species as natural reefs,
orthat each species occurs in the same abundance. The CCC required only that the total
density and number of species to be similar, in part to avoid making the performance
standards too difftcult for the mitigation reef to achieve. lf similarity is defined too
stringently, then a given reef design might not be considered for the larger mitigation reef
even if it has a high chance of producing abundant resources. On the other hand, if
similarity is defined too loosely, then incorporation of a substandard experimental design
could result in the mitigation reef meeting all legal obligations, but being a biologicalfailure
because it doesn't provide adequate compensation for lost resources.

Judging whether a module's performance complies with the permit requirements with
regards to the fixed standards measured by criteria 1 and 2 requires little analysis. ByI
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contrast, evaluating the relative standards measured by criteria 3 and 4 involves measures
of similarity, which rely on statistical comparisons for evaluation. Unfortunately, there is no
single best approach for determining similarity in criteria 3 and 4. Therefore, we will use
three approaches; one using univariate statistics and two using multivarfate statistics.
Because we are most interested in detecting effects that are biologically meaningfut,
analyses will emphasize high power to detect a failure to meet the criteria rather than the
level of statistical significance.

6.1.3.1 Univariate tests.

The univariate analysis to be used to test for similarity between a particular reef design
and natural reference reefs will be a series of one-tailed t-tests on each of 10 dependent
variables. The ten dependent variables to be evaluated in separate t-tests are:

1) number of species of fish

2) total density of fish

3) number of species of young-of-the-year ftsh

4) total densrty of young-of-the-year fish

5) number of species of invertebrates

6) total coverage of colonial invertebrates

7) total densrty of solitary invertebrates

8) number of species of benthic algae

9) totat coverage of ctonal benthic algae

10) total density of solitary benthic algae

These variables are those listed as performance standards in the permit with the
exception that abundance of invertebrates and algae are separated into solitary and
colonial/clonalforms. This separation is necessary to solve the analytical problem of
combining abundance estimates of solitary forms that are based on counts with those of
colonial and/or clonal forms that are based on percent cover.

Each t-test will test the null hypothesis that the mean value of an independent variable for
a given reef design is equal to or greater than the mean of the reference reefs. Replication
for these analyses will come from the seven blocks ananged at increasing distance from
SMK. Separate analyses will be done for each sample period and the use of repeated
measures analyses will be explored if the criteria are met for more than one survey. A
design willbe considered to have met criterion 3 only if the results of the t-tests show no
significant difference between that design and the reference reefs for allfour of the
independent variables that pertain to this criterion (i.e., variables 1 through 4 above).
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Similarly, a design will be considered to have met criterion 4 only if the results of the

t-tests show no significant difference between that design and the reference reefs for all

six of the independent variables that pertain to this criterion (i.e., variables 5 through 10

above).

The variables listed in the permit and used in this univariate approach combine the

abundances of all species and thus weigh them all equally (e.g., three bamacles have the

same value as three sea stars). However, species naturally occur in different abundances,

especially those that occupy different trophic levels (e.g., barnacles are typically more

abundant than the seastars that prey on them). consequently, spurious conclusions may

be reached if evaluation of the criteria is based solely on this approach

6.1.3.2 Multivariate similarity analyses

An altemative to the univariate approach above is to use analyses that deal with all of the

components of criteria 3 and 4 simultaneously. A variety of methodologies have been

developed to evaluate the similarity of ecological communities, the most common being

cluster analysis. These techniques can be used to evaluate the degree of similarity

between the various reef designs and the naturat reference reefs. tMrile these analyses

would be usefulfor understanding the nature of the similarity between communities on the

experimental modules and natural reefs, they unfortunately cannot be used to evaluate

whether a reef design has met performance criteria 3 and 4.

6.1.3.3 Binomial tests.

A multivariate approach that can be used to evaluate whether a reef design meets criteria

3 and 4 is one that evaluates similarity using a binomial model. In this approach we will

assume interactions exist among allthree experimentalfactors (i.e., substrate type'

substrate coverage, and distance from SMK) and test each of the 42 experimental
modules separately against each criterion. Moreover, rather than using the few broad

categorical variables listed in the permit to evaluate similarity such as proposed for the

univariate approach, the binomial approach will use many relatively smalltaxonomic
groupings as variables in testing whether a given criterion has been met (e.9., the

variables used to evaluate criterion 4 using the binomial approach might be the

abundances of the different taxa listed in Table 3).

The null model in the binomial approach is that the resource value of an experimental

module represents a sample from the same population as the seven reference reefs. lt

follows that each of the eight sites (i.e., the experimental reef module and the seven

natural reefs) has an equal 12.5o/o chance (i.e., 118) of having the poorest (which is
generally the lowest) value for any variable. Therefore, based on chance alone, the
probability of the value for a single variabte being lower on a given experimental module

ihan on any of the natural reefs will be A.fi1.In a case where a criterion was estimated

15
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from 40 variables an experimental module woutd fait to mdet the criterion if it had the
lowest values for significantly more than 5 variables (i.e., 40 variables x 0.125 = 5).

In contrast to the univariate approach which groups trophically diverse species into a few
large variables, the binomialapproach to assessing similarity uses many individual
species or small taxonomic guilds as variables. MJreover, unlike the univariate approach
the binomial approach does not require that the value of everyvariable be as high as on
natural reefu, but instead evaluates the variables coltectively to determine whether a
particular reef design is likely to provide fish or algaUinvertebrate resources that are similar
to those provided by natural reefs in the region. lf it is determined that some variables are
considered to be more important than others, then they can be weighted accordingly. For
example, species richness may consist of a single variabte while species abundance will
be estimated using a variable for each taxon. Thus, it may be necessary to weight species
richness more heavily than the abundances of individual species to meet the goals of the
permit- Similarly, it may be necessary to weight species that have a disproportionate
lnfluence on community structure (e.g., sea urchins, Muricea, etc.) differentfy than less
influential species (e.g., anemones, sponges, etc.).

6.2 METHODS FOR COMPARING THE PERFORMANCE OF DIFFERENT REEF
DESIGNS.

Comparisons among the different reef designs wilt be particularly usefut in the event that
the biological configurations of the modules do not reach an endpoint within the five year
experiment. Such comparisons will be done using a series of univariate repeated
measures analyses of variance that evaluate the main effects of, and interactions
between, substrate coverclge, substrate type and distance from SMK. planned and
unplanned comparisons will be done to evaluate differences among treatments. As in the
analyses described in section 6.1, emphasis witlbe placed on maintaining high powerto
detect differences among reef designs rather than on levels of significance.

ANOVAs are appropriate for comparing experimental treatments if the design of the
experiment adheres to that described in the preliminary plan for the experimental reef.
However, vagaries of construction may cause this not to be the case. Therefore,
depending on the actual physical configuration of the experiment, it may be more
appropriate to regard some of the treatments (i.e., substrate coverage and distance fom
SMK) as continuous rather than categorfcalvariables, and thus erploy analysis of
covariance rather than ANOVA.

6.3 METHODS FOR EVALUATING PROCESS STUDIES. ,

In approving the amended permit, the Coastal Commission specified that the experimental
phase last five years rather than the ten years recommended in the staff report. The
Commission was advised that frve years would likely not be sufficient time to determine
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the tong-term performance of the experimentat reef based on monitoring data alone, and

they approved the use of additional experiments and studies to aid in predicting the long-

term performance of the different designs tested in the experimental reef. These "process

studies" will be designed to determine: (1) sources of variability in the recruitment and

survivorship of key species that influence the long-term biological configuration of a reef,

and (2) whether the processes that control recruitment and survivorship of these key

species are affected by specific features of reef design-

The specific analysis to be used in the process studies will undoubtedly vary with the

"rp"rir.nt 
or study undertaken. Studies that use time series data to evaluate how certain

physical and biological process vary with reef design and location will be analyzed by

repeated measures ANOVA (oTANCOVA if it is determined to be more appropriate). For

example, the extent to which fish feeding activity varies among reef designs and distance

from SMK could be determined by a three factor repeated measures ANCOVA where

substrate type and substrate coverage are considered fixed factors, survey date a random

factor, and distance from SMK a covariate. Similar analyses could be used to evaluate

recruitment, growth, and mortality in kelp, gorgonians, or other organisms' Again,

emphasis in these analyses will be placed on high power to detect differences among

treatments rather than on levels of significance.

7.0 DISSEMINATION OF RESULTS

In orderto meet the goals and objectives of the experimental reef project, close interaction

with SCE and state and federal resources agencies during the experimental phase of the

artificial reef mitigation project is essential. Three procedures will be followed to ensure

efficient and effective communication with the above entities: (1) copies of the data will be

made avarlable as soon as it has been verified, (2) regular meetings will be held to discuss

results and potential changes in monitoring design, and (3) annual meetings will be held

with all interested parties.

The product of this monitoring program will be a final report to the Executive Director on all

findings gathered during the artificial reef experiment. The report will include a

recommendation on thJ substrate types and coverages deemed suitable forthe mitigation

reef. The final report and the data sets contained within it will be made available to SCE

and other interested parties for review and comment. The final report and comments on it

will form the basis for the Executive Director's decision on the type(s) and coverage(s) of

substrate allowable for the mitigation reef.
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Tlble 3: organisris ano substrates likely to be sampled and the method of samptinyilttttwill be used' g = counted in quadrats. pc = percent cover estimated with point contacl
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Posstb{e lmpacts of $e Southem Califom|a Edrson Kelp Reef ofi San Clemente on the Manne Enrntonment

1. INTRODUCTION

Southem California Edison (SCE) is proposing to construct both an experimental and a full

mitigation altificial reef for grant kelp (Maoocystn species) This report presents the possible

physical impacts ofthe proposed reef on waves, beaches, surrerts, and nearshore sedimentation A

description ofthe projea is given in Chapter I ofthe EIR The proposed a$ificial mitigation reefwill

be mnstnrcted in two phases, the first phase is a 16.8-acre ocperimental reef about 0 6 miles ofthore

from the City of San Clemente (Figure 1-1) The final mitigation build-out reef will be approxirnateiy

133-2 acres, designed in accordance with the results of the experimental reef (Figure 1-l)- This

project is proposed by the owtlers of the San OnofreNuclear Crenerating Station, to mitigate for the

loss of kelp offshore from San Onofre, California. Thebenefits of the mitigation kelp reef include a

new area of giant kelp, increased numbers of species and individuals of fish increased algal and

invertebrate diversity, and increased productivity of the area widenced by more drift algae on the

surface and along the bottom.

The proposed experimental reefwill be constmcted with quarry rocks rangng in size from 0.3

tolm(1 to3ft)indiameterandrecycledconcreteslabsapproxirnately06mby0.gmby0.l5m

(2 ft x 3 ft x 6 in) (SCE, 1995, and Coastal Resources Assoc., Inc., 1997). The rocks and concrete

will be laid down on sand less than 0.5 m (20 in) thick overlying hard substrate in water depths from

about l0 to 15 m (33 to 50 ft). The layont will comprise seven plots,.each with a set of six modules

of 0.4 acres eactq separated by at least a6 m (150 ft) Each set of six modules will have six reef

designs: quarr)' rocla covering 77o/o,34o/o,arrd6T/o ofthe area ofthe module, and recycled concrete

slabs with the same cover€e levels The area of San Clemente with suitable depth and zubstrate for

these reef designs is about 500 m (1,650 ft) wide across the shelf and 2,250 m (7,500 ft) long

alongshore, amounting to about 355 acres, represenrting the proposed lease area @cosysterns

Management Assoc. 1997;Elwany and Deysheq 1998).

This report e:ramines potential impacts to specific areas ofthe firll 150-acre mitigation reef. T:-e

report relies primarily on oristing data and studies prepared for other similar areas to determine the

likelihood ofthese tmpacrs. The phpical impaas of the proposed artificial kelp reef are the same as

those of natural kelp beds. Offshore kelp beds could impact nearby beaches by dampening the height

and altering the direction of sea and srell Traves, and by slouing coastal curents Since waves and
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of the Southem Calfomn Edison Reef {Sqn Clemente ol thgllglne Environment

b

[J Expedmerrtal Reef Modules
Substrate Suitability Index
I Sand and rmter depth sui&able for modules

Waterdepth too shallowbr modules
Sand depth too deep for modules- ' 
Water depth too deep for modules

f Hard subsfate. Not suitable for modules

A
N

2000 0 2000 4000

Figure 1-1. Location map of the Souhem Califomia Edison Kelp Reef off San Clemente.
Yellow squares indicate he location of the 42 experimental modutes. The red area
shotivs where the sand thickness b less than 0.5 m (1.6 ft), ne po$Ofe aiea for tre
build-up reef.

San ilrlateo -
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Possble lmpacts of fre So-uthem Calrfomra Edrson KejgBeef ofi San Clemente on the Manne Enrnronment

wave-induced currents transport sediments alongshore in the nearshore zone, anew kelp bed could

cause erosion or accretion of the inshore beach These impacts are the subjea of this report

To investigate the impacts, field ocperiments were performed in the North Carlsbad Kelp Bed,

with wave gauges located inshore and ofshore from the kelp at impact and control stations, and

current meters located irside and outside ofthe kelp @wany et d , 1993a, 1993b, and 1995) The

rezults from these experiments are described and discussed below, and are useful to address the

possible impacts ofthe new kelp reef.

2. EFFECTS OF A KELP BED ON WAVES

As stated, a field experiment was undertaken to assess the impact of a kelp bed on shoreward

propagating waves. The purpose ofthe field experimerf was to measure the wave field offshore and

onshore of a kelp bed and to measure the wave field in the same two water depths at a nearby control

site. Obseryations at the ketp and control stations are compared to identify kelp-induced changes in

the wave field. Surface gravity u/aves are the princlpal drrse of sediment transport within and

shoreward of kelp beds located in shallow waters. Ifwave enerry is not significantly reduced or the

direction of propagation altered ttuough the kelp, then the kelp is unlikely to cause either erosion or

accretion to the area beaches.

The No*h Carlsbad Kelp Bed is a typical southern California bed with average density of about

l0 plants per 100 m2 and mocimum densrty of about 25 plants per 100 m2 lyrng benveen bottom

depths of I and 13 m (Figure 2-l). The kelp bed is located about 450 m &om shore, with length

alongshore about 700 m and width about 350 m (Elwany et al., 1995) Inter Ocean Systems S4DW

and 54 wave g:uges (Tr€esar and Elwany, 1990) were deployed at two stations immediately midway

along the inshore and ofshore sides of the kelp, onthe depth contours of 8 m and 13 rIL respectively

Two control stations were established on the sarre contours, 750 m up-coast from the kelp stations.

Extensive numerical simulations of waves propagating across the continental she$, following

O'Reilly and Guza (1993), suggested that the wave field at the 13-m depth control and kelp sites

would be very similar, as was zubsequently observed There were two deployments (about one
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2000

lF

z 1000

0
1000

East (m)
2000

Figure 2-1. Bathymety and kelp canopy coverage at Carlsbad Kelp Bed.
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Posstble lmpacts of the Southem Calfome Edson Kelp Reef off San Clemente on the Manne Enuronment

month each) with instnrment locations shown in Figure 2-2 Three directional wave gauges (PtI$

and one pressure sensor @) were deployed for this study The duration of the experiment was 67

days The wide rirnge ofwave conditions measured during the experiment is shown in Figure 2-3

Results are shown in Figures 24tlroug!r2-7 Figures 24(a)and (b) are plots of daily significant

wave heights at the kelp station versus those at the control station If wave heights were identical

at the kelp and control stations, all the data-points would lie on a line of slope i I The rezults show

that all data-points (except one) lie close to the l.l line

Figures 2-5(a) and O) show plots for wave direction at peak period with all data-points lying

close to a line of slope l.l. Here, thoug[ the data-points from the first deployment lie about the

same small distance below the line, zuggesting a constant compass difference of about 3-5" between

the kelp and control stations at 13 m Figr:res 2A@) and (b), and Figrres 2-7(a) and O) show eners/

specfia at the ofshore and inshore stations The outer kelp and control stations difer by 5-lOoA at

frequencies above 0 l0 llz (periods shorterthan 10 sec), whereas the spectra at inshore stations are

nearly identical in this range The small energy differences are likely instrumental or analytical

uncertainties The similarity ofthe wave field at the onshore kelp and control sites shows this tpical

southern California kelp bed" with an average density of 10 plana per 100 m'1330 ft21, does not have

a significant effect on waves for wave periods of 3 to 20 seconds The wave gauges had an effective

cutofffor waves of frequency greater than 0.3 tlz (period shorter than 3 seconds), so it is possible

that short waves can be damped by kelp. These short waves, thougtr, have small amplitudes otr

southern Califomia and atternrate rapidly with dept[ rezulting in negligible effects on sand movement.

The conclusion t}at the kelp bed did not measurably afFect waves is based on the assunrption that

the bathymetry between the 13 m and 8 m kelp stations was similar to the bathymetry between the

13 m and 8 m control stations. It is asnrmed bathymetry-induced diferences between wave felds at

the kelp and control sites are neglig$le. It is possiblg albeit ulikely, ttrat this aszumption is false and

the similarity between waves at the 8-m sites is due to battrymetry-induced reduction ofwave energy

at the conuol site. Thereforg a numerical model was implemented to show ttrat bathymetry did not

introduce zuch efests @lwany et d., 1993a and 195). The rnrmerical model neglected any possible

effects of kelp in order to focus on bathymetry. The rezults of the numerical model effFort (Elwany

et al., 1993a, and O'Reilly and Guza, 1993) show agreement between the predicted and observed

Coastal Envronments
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Possrble lmpacG of &e Southem Cahfornla Edson Kelp Reef ofi San Clemente on the Manne Enuronment

ratios of wave height ofshore and inshore of the kelp bed This quantitatively supports the

conclusion that the kelp had no measurable effect on the waves

The results Aom the Carlsbad experiment are applicable to the San Clemente Kelp Bed Although

the Carlsbad Kelp Bed may be narrower (350 m) than the proposed San Clemente Kelp Bed

(ma,ximum width = 500 m), the San Clemente Kelp Bed is fkely to be less dense than t]re Carlsbad

Kelp Bed with a target densrty of 4 plants per 100 m2 It is likely that even ifthe Carlsbad Kelp Bed

was twice as wide (about 700 m), it would not have measurable effect on waves In addition, the

Carlsbad Kelp Bed is a dense bed with mean densrty of I0 plants per 100 m2 Therefore, the San

Clemente Kelp Bed should not have a detectable effect on the waves even though it is longer than

the Carlsbad Kelp Bed The difference in the length ofthe kelp beds has no effect on our conclusions

since the kelp reef width is the prime factor in deterrnining the effect of kelp on waves.

A very wide kelp bed (much greater than 500 m) would have an effect on waves Unfornrnately,

state-of-the-art numerical models cannot accurately predict the widrh at which a kelp bed would

affect waves, because the efective drag exerted by individual or grouped kelp plants is unknown

@alrymple, et aI., 1984, Kobayashi" et d., 1993, and Seymour, 1995) and the hydrodynamic

interaction betureen waves and the compliant kelp plants are not well understood Kelp plants have

apparently evolved a hydrodynamically streamlined fornl which enables them to comply with the

flow, both at the small scale of individual fronds and at the larger scale of the plant stalk that spans

the water column There are no models that acctrrately estimate the net drag of these

hydrodynamically-comploc plan structures; so, wave propagation models cannot be used for accurate

predictions as yet.
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Possble lmpacG of the Southem Calfomn Edson Kelp Reef otr San Clemente on.the Manne Envrronment

3. EFFECTS OF KELP ON COASTAL CTJRRENTS

The speed of coastal currents flowing through a kelp bed is reduced by the drag of the kelp

plants, and part of the flow is excluded from the bed and diverted around the bed (Jackson, 1983,

Jackson and Winant, 1983) Kelp-induced changes in coastal currents may effect transporq erosion,

or deposition of nearshore sediments

Useful estimates ofthe increase of speed in longshore curents between the kelp and the shore

are provided by tro-dimensional potential-flow solutions for the flow around an impervious elliptical

kelp bed, combined with the longshore flow in the absence ofthe kelp @lwany et al., 1993a). The

potential-flow solutions are approximately applicable to the real problem because the horizontal

distribution of flow around a kelp bed or other panial obstacles is largety govemed by the continuity

equation.

Taking the origin at the center of an impermeable elliptical kelp bed (Figure 3-l), with positive

x directed upcoast and positivey direaed shoreward, the ratio of longshore surrent u to the uniform

Iongshore current at distance -U(directed downcoast) on the y-and x-ixes are given by'

I
t
I
I
I
I
I

on the y-a.xis (:<=0), ' = 
[oft;] [ort' 

+ a' -6'1'/, - 
"]

( l )

I
I
I
t
T
I
I

At the middle of the inshore and seaward edges of the kelp (y = b), where a is ma"ximunr,

equation (l) can be witten as:

un"r = -U (l+67x; at y d

ff a permeable kelp bed excludes a fraction, "fi, of the longshore flow leaving the remaining

fraction (l-F) unchange4 the longshore velocity outside this bed can be written as'

u'= -(l-F)U + Fu,

where z is the velocity around the impermeable ellipse. The marimum velocity for this bed, at :e0,

y: ls, is:

u',.x=-U(1 +Fb/a)

I
I
t
T
I
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Posgble linpacts of the Southem Calrfomra Edson Kelp Reef of San Clemente on the Manne Enuronment

g

F-

Figure3-l. Appronmation of kelp canopy by an ellipse with semiaxes a (alongshore in
direc{ion x). and D, (n the cross-shore directon y).
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Possrble lmpacG of ttre Southem Catfomn Edrson Kelp Reef ofi San Oemente on the Manne EryryE!!

The occluded fraaiorl 4 can be calculated by measuring curents wrthin and outside of the kelp

bed. These measurernents were collected in the field experiment at the North Carlsbad Kelp Bed.

One current meter was deployed in the middle of the kelp bed and another outside the bed, half a

bed-lengh upcoast, with both crrrent meters located on the ll-m (36-ft) isobath (Figure 3-2).

Current speeds observed over two months inside the bed were about one-third the speed of currents

outside the bed (Figre 3-3). The regression coefficient was 0.37 (Fi+re 3-4), corresponding to an

excluded fraction of F = 0-63. Using this number and b/a= 0.5, the ma;cimurn increase in current

speed induced bythe North Carlsbad Kelp Bed is33Yo at the inshore edge of the bed, falling offto

g4o ata distance of one bed-largth shoreward. The serni-axes ofthe Carlsbad Kelp Bed, a and b:, zre

350 m and 175 nr" respectively

The 41separate modules of the orperimentat ree{ each about 40 m (135 ft) across and separated

by more than 40 m (135 ft), will not have long-range d'ects on the currents between the reef and the

shore due to their size A completely impenrious circular bed woulJ produce a macimum increase

of l0y/o at its shoreu'ard edge, falling offto I lYo onebed-diameter (about  0 m (135 ft)) shoreward

@lwany * d., 1993a).

However, the full mitigation reef of 150 acres could have appreciable efest on currents,

depending on the kelp density and shape. The zuitable area off San Clemente is about 2,500 m

(8,250 ft) long alongshore and 500 m (1,660 ft) wide, anounting to 300 acres (Figure l-l) The

siting and design of this final reef will depend on the results frorn the experimental reef It is likely

that the final reefwill occupy the downcoast (southeastern) half ofthe nriable are4 and will be about

1,250 m (4,200 ft) long and 500 m (1,650 ft) wide, gving b/a = Q.4,and the modmum percentage

increase in ctsrent speed Ma= 0.26 or 25% (asruning derse kelp andF= 0.63). A second option

is a narrow reef o<tending the full 2,500-m (8,25G.ft) length ofthe area. The width would be 250 m

(825 ft), b/awouldbe 0.1, and the maxinrum increase Fb/awouldbe 0.066 or about 77o.

The reason that kelp has no effect on waves, but has a notable effed on currents, is that the

canopy and upper pans of kelp plants can move back and forth with the waves without ocerting drag

(o<cept from the stipe near the holdfast, where the cross-section of the plam is small). Persistent

currents, unlike waves, will strach the kelp plant out, puling the canopy under, so that the plants

orert morimum drae.
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Figure &2. Localion of current meters irside and oubde North Carlsbad Kelp Bed are indcated by CM. The
measurements were taken simuttaneously for 64 days and were collected with InterOcean 54
cunent meters posrlioned 3 m below the surface in 1l-m water depth.

Coastal EnuronmenG
CE Reference No 9&5

Buena Vis
I agoon

16 Frnal Report



Possrble lmpacts of the S6uthem Calfomra Edson Kelp Reef ofi San Clemente on the Manne Enuronnent
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Figure $3. Time senes of hourly-averaged alongshore and cross.shore cunenb inside and outside the North
Carlsbad Kelp Bed.
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Figure 3'4. Scatter plot of houfi-averaged alongshore coastal current (cm/sec) inslie and
outsde kelp bed. Solid line b the best-fit linear regression line (slope = 0.37).
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4. EFFECTS OF KELP ON NEARSHORE SEDIMENT DEPOSITION
AND EROSION

A decrease in the speed of a steady current results in the deposition of a portion ofthe suspended

load, while an increase in speed can re-suspend the sediments and erode the bottom At the Nonh

Carlsbad Kelp Bed, a63Yo reduction of current speed resulted in deposition offine sediments within

the bed The reason kelp beds, in general, are not silted to the point of elcinction over the years is

the deposits from reduced velocity are periodically re-zuspended high into the water column by storm

waves and removed from the bed by strong currefts associated with storms (North and Joneq l99l)

Inshore of a typical kelp bed, where water depth is less than 13 m (a0 ft) and moderate wave

height is 1 m (3 3 ft), the near bottom velocrty is greater than 30 cm/sec (1 ff/sec) for wave

frequencies less than 0.1 I{4 which tpically dominate the southem California wave climate Orbital

velocities are larger during storms. In this same depth-zone, coastal current speeds on the coast

infrequently (less than 5% of the time) exceed l0 cm/sec (0.3 ft/sec) near t}re sea floor @lwany,

1993) Because orbital velocities are larger than steady flows, waves are s(pected to dominate the

re-suspension within and inshore of kelp beds

Ifthe redistribution ofwaves and currents by kelp beds had significant cumulative local effects

on the sedimentary regrme over several years, these effects would be apparent in and around nanral

kelp beds Since the current velocity inside a kelp bed is reduced by the drag of the kelp, some

suspended par:ticles fall out of the water column However, these particles do not remain on the

bottom long enough to be incorporated into sediments or nahrral kelp bedswould become covered

with silt and recruitment would be diminished. Waves and the floor oftheir associated near bottom

velocities keep kelp beds from silting up. Similarty, increases in current velocities between a kelp bed

and the beach have not been observed to produce erosion. Evidence ttrat kelp beds do not afect local

sedimentation comes from the absence of measurable long-term accretion or erosion within and

inshore of existing kelp beds.

The main mechanism bywhich sand moves along beaches is the longshore current produced by

waves that approach the shore obliquely. Longshore currents occur within the surf zone, inshore of

the kelp beds, and are a separate mechanism from wind- or slope-&iven coastal ourents The
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observation that waves are not atrected by traversing 350 m or more of kelp leads to the important
conclusion that the kelp will have no effect on the longshore transport ofbeach sand.

5. EFFECTS OF KELP ON BEACHES

5.1. BEACH WIDTE

To evaluate the relation between kelp beds and beach width in southern California Elwany, et
al. (1996) performed a statistical analysis. Figure 5-l shows the locations of the major kelp beds in
the San Diego Region Beach widttt for 265 segments of coastline, each 500 m (I,650 ft) in lengtll
were estimated for 1983-88 from U.S. Army Corps of Engineers (1991) data and kelp bed widths

were calculated &om data in North and Jones (1991) Kelpbed widths were calculated as the ratio

of area to length of canopy.

Ofthe 265 coastline segments, I73 (65 % of total) have no kelp and vary in beach width from
0 m to 200 m. The primary reason for the absence of kelp in these segments may be the lack of a

hard substrare necessary to anchor adult kelp plants In some locations, the lack of a hard substrate

may be a corollary to a plentiful sand zupply, which also favors wide beaches The large range of
width in beaches without an ofshore kelp bed illustrates that other factors afFect local beach width.

A second group of 40 coastline segments (l5olo) represents La Jolla and Point Loma. These

segments contain San Diego's widest kelp beds, with an average width of nearly 200 r4 and these

segments have no beach onshore. The third group with 52 coastline segments (z}yo), has both kelp

beds and beaches.

A correlation analysis was performed betn'een the beach width and kelp width data. When atl the

data (all ttree groups) shown in Figure 5-2 ue included, there is no statistically significant

correlation- Plausible arguments can be made to exclude the first two groups of data from the
correlation analysis, since there is clear evidence that the lack ofbeaches or the lack of kelp in these
groups can be ascribed to other causes. The absence of beaches inshore of the wide La Jolla and
Point Loma kelp beds relates to their isolation &om sources of sand. Similarly, the widest beaches

in coronado have no exposed hard substrate, and, therefore, have no kelp.
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Figure $1. Major kelp beds n the San Diego Region'
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of the Southem Calfomla Edson Reef ofi San Clemente on the Manne Envronment

Correlation analysis of sites with non-zero kelp-bed and beach width (the third Soup), shows a

weah but statistically significant (95% confidence level) positive correlation of 0 3 The solid line

in Figure 5-2 is the best-fit linear regression for this case This suggests that beach width is weakly

associated with offshore kelp-bed width The resul! howeveq is arnbiguous, given that it depends

on neglecting 80% of the shoreline segments comprising the first and second groups mentioned

prwiously Fgrthermore, the mean width of all beaches without ofthore kelp beds (group l) is 72 n!

which is much wider than the 24 rn mean width of all beaches with offshore kelp beds (groups 2

and 3), and considerably wider than the 40 m mean width ofthe goup 3 beaches (excluding La Jolla

and point Loma) This strggests a negative relationship between beach width and kelp-bed width.

As a second approach to the problenl the beach widths inshore of I I kelp beds were compared

with the widths of adjacent beaches one kelp-bed length away A one-sample t-test was used to test

the null hlpothesis that the width differences are equal to zero The rezulting p-value represents t]le

probability of rejecting the null hypothesis when it is true. All reported p-rralues are greater than 0 05,

which means that we cannot reject the rnrll trypothesis. That is, the differences between the width of

beaches with kelp and the adjacent control beaches without kelp are to small to detect $able 5-l)

5.2. I(ELP WRACK

High waves during storms have been known to reduce kelp beds in a relatively short time

(Tegner, et al., 1987, and Seymour et al., 1989). This occurs both Aom breaking up ofthe plants and

by their dragging anchor. The kelp holdfasts may be torn loose from the substratum, or the rock

anchor itself may be lifted up or pulled apart. If one plant is broken loose and drifts against its

neighbor, tlie combined pull ofboth ruly ctuse the second plant to break loose. Also, throughout the

natgral cycle of a kelp plant, mature fronds continually develop, then die and breakaway, giving way

to new fronds shooting up &om the holdf,ast. ,Fronds only survive for about six months and individual

blades for about four months. When these loose planB reach the shore they are oflen washed up on

the beach as kelp wrack.

The ocpected frequency with which kelp wrack appears on beaches in San Diego County may be

estimated from the obsenations by ZoBell (1959 and 1971). A set of 10,208 bi-weekly obsewations,

spread orrer 12 years over the 1940's and into the 1950's, at 49 beach stations (35 from Scripps Pier

downcoast to Mission Beach, 14 extending upcoast to l-aguna Beach) are $xnmadzed in Table 5-2.
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Results ot ff
beaches with offshore kelp beds and adjacent control

Average north and south - mshore
North and south as replicates - inshore

Table 5-2. Volume and occurrence of seaweed wrack
reported by ZoBeil (1971, p. 2SS_2S9).

Wrackvolume olc ot
occurTence

No. of
days / yearm3t l s  m ft3/ 50 ft

>2.8 >100 0.9 3
>0.29 > 1 0 1 1 . 6 42
>0.02E >1 13.3 49

Trace (.1 n1 37.E 138

None 36.4 133

Total 100 365

CE Reference No 9&5
24 Fnal Report
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one-third ofthe time the wrack accumulated on the beach in small volume, two-thirds of the time

there was less than o 028 m3 1t t'; of kelp wrack per 15 m (50 ft) ofbeactq and seven-eighths of the

time there was less than 0.28 m'per 15 m (10 f i50 ft) of beach The greatest abundance of wrack

was found in November, followed by January, February, and December (Figu'e 5-3) Therefore,

during the summer, swimmers and sunbathers would genera'y encounter kelp-wrack volumes less

than o ozs m1t5 m (<1 dlso n)

An estimate ofhow much wrack reaches the beach in one year from a given area of kelp 
"-"11

can be made from the afirount of wrack removed &om beaches near La Jolla in the years 1955-57

(ZoBell, rg'r,Table a3). The average for theset'ree years carne to n,*sgyd3/yr' since about ha,f,

of this wrack was argae other thatMaaocysds, this left 12,000 yd3lr of Macrocystts wrack' Most

of this came from the La Jolra Kelp, which is nearest to most ofthe beaches in question' The canoPy

area of the La Jolla kelp '/aried over these years fiom abont 280 to 160 ha (hectares) (Deysher' 1998

personalcomrnunication)withamearrof220ha(Figure':"':11:;:'.-''ofkelpwrack

bythe area ofkelp cdropy showsthat t ha oftheLa Jollakelp srpplies approxirnately 38 m3 (50 yd)

of wrack to the nearbY beaches'

Since r hecwe = 2.47acreq approximately 20 yd3/acre of kelp bed per year may wash up on the

beaches For the proposed 150-acre mitigation reef at San clemente, this could mean as much as

3,000 yd3 a year on the beaches nearby. It is estimated that kerp rasts on the beach for trro weeks and

then disintegrates (ZoBe', 1g5g and lg71). The kelp that drifu from the san clemente Reef will

likely move shoreward up and down the coast. Some ofthe ddfting kelp will reach the beactt others

w'r loose their buoyancy after about seven dap and sink to ttre sea floor cYaninelq 1980' and llarold

and Lisin" lggg). The kelp that sinks to the bottom serves as an important source of food to the

offshore benthic communities. In the surf zone, drifting kerp masses may become entangled in the

back and forth movement of the water, forming larger masses ofkerp to wash onto the beach

At san crenrente, drifting kelp wracrs wit be disrributed along the coast betveen Dana Point and

San Mateo point. since minimal inforrnation orists about the spread of kelp wrack onbeaches' it is

reasonable to assume that the mocimum conceatration of kelp wrack will be found along the beach

correlating to the mid-point of the kelp bed. The amount of kelp wrack on the beach will then

decreasewithdistancetowardsDarraPointandSanMateoPoint.
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of the Southem Calfomn Edson Reef ofiSan Clemente on the Manne Erllrronment

Another potential impact ofkelp wrack involves the possibility of pebbles and cobbles washingonto the beach ifkelp is attached, creating grearer buoyancy E*."y and Tschudy (1941) found 46Macroqtsns and' Pelagopttvcusholdfasts atong a ll3-mile stretch 
";;;; 

of La Jolta ofthese' 17 hadpebbles aftached Along about a l/2-mile stretch ofpacific 
"* 

rrouth ofla Jolla),they found 47 holdfasts, 7 ofwhich had rocks fragments attached. The largest rock they obtainedwas about 15 inches rong and the heaviest weighed about 6 kg (13 Ib)
while constnraing the san clemente Reef, sarerar smarr rock or concrete-btock fragments maybe produced as a result of their handling. firese fragments are likery to be dispersed and buriedbefore kelp can attach and grow on them- The rocks ,"**, stabre at the reef site w'r be heavierthan 6 kg (13 lbs) Therefore' rocks washed onshore to san cremente beaches are expected to beat a minimum.

Coastat gnurronEEG-
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ottfre Soutfrem Catrfornla Edson Kelp Reef off Sa! qemente on the Manne En

F!;ure $3 Seasonal abundance of seaweed on San Diego County beaches. Solid bars shorrthe petcent
- 

of the occasions when the maximum abundance dunng the year occuned in the month
indicated. Open bars showthe percent of thetotal quantty occuning each month of the year-
(recreated ftom ZoBell, 1971, p290)
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6. CONCLUSIONS

The study of possible impacts from the experimental and build-out mitigation reef has provided

the follorwing conclusions

I waves at san clemente will not be significantly impacted by the proposed lsGacre artificial kelp

bed This conclusion is based on observations made over a 67-day period at four locations

around a 350 m .wide (1,200 ft) kelp bed off Carlsbad, California (El*a',y et al., 1993a arrd

1995) Comparing the dimensions and density ofthe carlsbad Kelp Bed, with the expected kelp

area and density of the proposed San Clemente Kelp Be4 as well as the wave climate and

battrymetry ofthe two sites, leads to the conclusion that the results from the carlsbad ocperiments

are applicable to the San Clemente site

2 coastal c,urrents will be aff:eaed by the presence of kelp beds, based on results from the North

carlsbad Ketp Bed ocperiment. current speed is reduced by the drag of the kelp plants excluding

part of the flow from the bed and diverting the orcluded flow around the bed' currents slow

within the kelp to about one-third the anrbient speed. currents diverted around the kelp bed

increase about 260/o atthe inshore edge of the bed, falling of to To/o at a distance of one bed-

width shoreward. This may cause an increase in the nearshore sedimentation' However'

nearshore sedimentation and erosion will not be affected by the ptesence of kelp beds' based on

the absence of measrable long-term accretion or erosionwithin and irshore of existing kelp beds'

Larger waves are likely to keep the kelp beds from silting up. In addition' waves rather than

cturents dominate the zuspension of sand'

3 Beach widths are not afected by kelp beds, based on the results of trn'o statistical approaches'

The first simply determined the correlation between kelp-bed width and adjacent beach width'

A small (0.3), but not statisticaily significanq positive correlation was found in the 2avo of

shoreline that had both a non-zero beach width and an offshore kelp bed; howeven no correlation

was fo'nd when the er$ire shoreline was considered. The second method ocamined differences

in width between beaches inshore ofthe kelp beds and those immediately to the north and south'

No statistical differences were found. The overall conclusion is that in southern califomia there

Coastal Envrronments
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ls no strong correlation or consistent pattern indicating that beaches directly inshore ofkelp beds
are either wider or niurower than beaches not fronted by kerp beds

4 Storm wave energy will wash kelp plants to the beaches in the san clemente area Kelp wrack
on the beach creates an aesthetically poor situation and decaying material attracts flies and birds
This impact is normalty remedied by colleaing the kelp wrack The temporal fluctuations in

quantity of wrack washed to the beaches are high This makes it difficult to estimate how much
wrack might wash onto city of san clemsrte beaches from the proposed artificial kelp reef An
approximate volume af 20 yd3lacre is the best estimate availablg based on 3 years of
mslsurements offLa Jolla beaches.
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REVIEW OF SITE SELECIION PROCESS FOR SOUTTNRIY CALIFOR}IA
EDISON, S 1UITIGATION REEF'

1. INIRODUCTION

The site selection for the SONGS mitigacion reef bas been an wolutionary process tbat
started in 1990. Tbe first steps in this ptocess werp to iderrtify areas along the coast vhete kelp bas
occurred in the past and to idcnti& tbe zubs:hate charactcristics of offshore rcgions rhat would be
suigble for construc'tioa oftbe reef. The ide,atification of areas with histoticat kelp populations is
important to meet the Coastat Cornmission pe@it critcrion thet the reef be singtrgd near an existing
kelpbedarc4brnaotnegativelyinpactadsfingorpotelrtialketpbedsca Thecharac.tedzationof
the ofthore botom t]'pes is imporat to iasp rhet tbe reef will be stable ad resist budal by sand
ad finer sedimenc. The sedinelrt chractffization wilt also insurc that the construstion of the reef
will not negatively impa,st se'nsitive commnnities on bard substate as mmdated by tbp Coastal
Commissionpernit

Theworkonhistoricalkelppersisteocewas coo&rgd by Coastat Resources Associates,Inc.
and is $mnadzcd in the Final Report ofthc Artificial Reef Siting md Design Specifications (MEC,
1994)' The offshore sedimeot cbaragtedzafion was condusted by Eco-systems lvlaoagement
Associates, Iac (1993, l99n.

Other factors considered in the siting of the mitigation reef inclgded the effecs of the reef
on nearshorc niutary operations, uvigation and boati.g cffects, the prese,nce offirrbidip sources
such as rivers and senrer discbarges which could influelrce kelp gro\ilth, and the locatioa ofparks,
Dafiral t€sswles' ad cultral rtsources tbat could be nqgdively impaeted by the coasfi'ction of the
reef.

In this report we will $Emaize the resula of tbe previors reef siting studies by id€r*i6 ing
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the important factors for siting the recf and then use these factors to prioritize sites that have been

identified as potential reef site locations.

2. SITE SEI,BCITON CRITERIA

The two most important criteriafor siting ttre reef, as identified above, are the locations of

historical kelp beds and the prcsence of thin layen of sand 0ess ttran I m) over hard substrate' The

kelppersistencernapswhichsunnadzeover?S},earsofkelpcanoPydatafromDr.WheelerNorttt

are p,resentcd in Figurs l-?. Potentiat recf sias cannot be placed in regions of historical kelp, but

should be placed nearby to take advantage of tbe reproductive propagules of Macrocystis' other

algae, and invertebrares that will be available from &e establistred kelp bed- In addition, some

evidencc indicatcs ttrat largvr kelp beds are more stable than smaller mo're isolated kelp bed areas

@gure g). A mitigation reef that adds to the size of an existing kelp bed area may be mo're

successful than amore isolated kelp bed area

Ttre various substrate survq6 conducted by ECGqntcms Muragement Associates, Inc' atc

summariz3d in Appendix A. The earliest surveys used rattrer widc zurrreys lines which provided

only a generalizcd view of the substrarc chracteristics. More deuiled surveys on the sircs with the

highest potential for a reef werc made in 1997.

We have also considered various politicat influences on the site selection process- One of

the most important political considprations was the use of the neasho're area off of Camp Pendleton

for Marine arnphibious training operations. Tbe Marines werc vcry adamant that a reef not be built

offshore of Camp Pendleton bcausc of potential disruption of the amphibious training operations

conducted in tris area- A lettcr and map scnt by the Marine Corps showing the area of anrphibious

training opcrations is showtr in Appendix B.

The crircria used in the sirc selection process, and their relative ranking of importance'

includc:

I
l-



l. Absence of historical kelp .

2. Presence of a thin sand layer over hard substrare.

3. Area distant from offshore military operarions

4. Area adjacent ,o sgsting ketp bed area

5. Adequare area in the 35 to 55 ft deptfr raDge

6. Arca distant from rivers which are a sources of sediments and nrbidity

7. Areas distant from sewer discharges

8. No impacts on boating or general navigation

9. No impacts on cultural rssoutces

I0. Arca distant from parks and nanral reserve anas

11. Proximity to San Onofre

A surnmary review forvarious sitcs is given in Table l.

3. RANKING OF POIEI.ITIAL RS;EF SITES

The above selection criteria were used to produce a ranking of potcntial sircs where the

mitigation recf could be placed. Each of the criterion werc graded on scale from 0 to l0 in which

excellent characteristics were'graded from 8 to 10, good characrcristics ranged from 5 to ?, and

average charactedstics from I to 4. A gradc of zero indicarcs that ttris site was precluded from the

selection Process based on this criterion. The grading of each site is summarizcd in Table 2. This

table shows that of the 15 sites considered for the siting of tbe mitigation reef only 5 sites were not

eliminated based on the above crircria The sircs are tisrcd in geographic order rangmg from north

to south. The San Clemente sitc received &e higba* total score of 69 while Salt Creek received the

lowest scorc of 38. Other high ranking sites included the Leucadia alrd Encinitas sircs with scorcs

of 62 and 61, rcspectively, and the Nor& carlsbad site with a score of 59.
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Table 3 summarizcs the potentid reef sitcs in order of prefercnce, wittt the San Clemente site

having the highest priority and the Mission Beach site having the lowest. Table 3 also shows the

area of reef that could be constructed in each of these arcas. The ltucadia and Encinitas sites are

rattrer limited in the amo{nt of reef t}rat could be builE while the lowest ranked Mission Beach site

offen 85 or more acl€s for reef constnrction. The Mission Beach site would only be suitable for a

reef constnrcted from recycled concrete because ttris arca has sand depths consisrcntly grcater than

2 meters @CO-sprcms,1997). A concrcte reef constnrcted in this area in 1992 should be re-

sunepd afterthe current set of wintcr stomu to see if the consrete marcrial bas persisted above the

sand and continues to supportkelp populations as shown in srrvep nade in the srrmmer and fall of

LggT (Coastal Resources Associates, lggT). A list of permittcd artificial reefs in Southern

California is given in table C-l (Appendix C). Table 4 presents reconutrendations for project

alrcrnatives.

4. REFEREN(ES

Coasal Rcsources Associates. 1997. Assessnent of Mission Bay Artificial Ref. Report submittcd

to Southern CaliforniaEdison on November 5,19n. 26W.
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Figure 1. Map of kelp canopy persistence in the region from Corona del
Mar trr South Laguna. Persistence values span the years 1967 - 1992.
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Figure 2. Map of kelp cenopV persistence in the region from Dopa
Point to san Clemente. Persistettce values span the years 1967 ' 1992.
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Figure 3' M"p of kelp canopy persistence for San Mateo Point.
Persistence values span the years 1967 - f992.
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Figure 4' Map of kelp canopy persistence in the region from San
Onofr'; tc l;-rn Kelp. Persistence values span the years 1967 - L992.



Figure 5. Map of kelp canopy persistence in the region of Carlsbad.
Persistence values span the years 1967 - f992.
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Figure 6' Map of kelp canopy persistence in the region of Carlsbad
State Pa:rt co Leucadia. Persistence values span the years 1967 - 1992.



Figure 7' Map of the kelp canopy persistence in the region from
Encinrtas cu l)el Mar. Persiitence valles span the years 1967 - 1992'
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Table 1. Advantages and disadvantages of various avai}able sites for Southern
Califonria Edison's kelp reef mitigation sites
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Advantages Disadvantages

South l-aguna -Absence of historicd kelp
-Farfrom military
operations

-Sandy seabottom
-Srnall new Reef Area
-Nearsewage discharge

-Rocky substrarc
-Farftom miligry
operations
-close to existing kelp

-I-argeexisringkelpbed-
-Small new reef arca
-Nearsewage discharge

-PrrEsence of thin layer of
sand
-krgc recf arca is available
-Ncar historical kelp bed
-No impact on navigation
-Near the San Onofte Power
Plant

-Sewage discharge pipe
present

South San Marco -I"arge reef arca is available
-l{ear San Onofrre Power
Plant
-Adjacent to existing kelp

-Near military operati ons
-Impact on Navigation
-Near San Matco Creek

Soutb San Onofre I:rge reef arca is ivailable
-NearSan Onofr,e Power
Plaot
-Adjacent to existing kelp
bed

-Near mititary operations
-knpact on navigation
-Near San Mateo Creek

South Oceansidc -Large reef area is available
-NearSan Onofte Power
Plant

-Nokelp in the arca
-Sandy sea floor
-Impact on navigation

South CartsUaO
new kelp bed
-Near exisring kelp beds
-No impact on Navigation

-61 asres is available foi
in the area
-Near ennance of
Batiquitos Lagoon
-Possible impacts on

-Historical kelp bed -xist

r3
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Table 1. (Continue)

-t

Location Advantages Disadvantages

Leucadia -Near historical kelp bed
-Farfrom river and sewqge
discharge
-No impact on navigation
-No beach in the area

-Small area(25 Acres) is
available for this project

Encinitas -Nearexistingkelp bed
-No impact on navigation
-Far from river and sewage
discharee

-Historicd kelp bed exist
in the arca
-Small area (25 Acrcs) is
available for this proiect

Cardiff -Near historical kelp bed
-No impact on navigation

-Possible small area is
available for this project
-Nearriver (San Elijo
I-asoon)

SolanaBeach -Presence of historical kelp
bed
-No impact on navigation
-Far from rivcr discharses

-Not cnough area available
forthis project

Del Mar -Irrge areaavailable
-No impact on navigation
-Sandy seabonom

-Near river discharge
-Possible future beach
nourishment project in the
AI€A

Torrey Pines -Iarge arcaavailable
-No impactonnaviguion
-sandy scabonom

-Natural rrssrve
(underwater I-a Jolla park
preserve)

Mission Beach -Larye arcaavailable
-Betrreen trno largest kelp
beds in San Diego (Point
[.oma and laJolla)

-Thict sandy laler on sea
bottom
-San Diego River presence
at the southern boundary of
the arca
-Impact on navigation
-Far away from San
Onofre Power Plant

l4



I
I
I
f,
I

s1
0

tr
A . -\ | €

3; !
F€ !
- g

isc I
f,e: I
ggE I
F*€ I
.9E  6

E;i T
E€: I
Sog

*.;g r
6 €  ! ,

I
T
t

rg€
i8t

\o
s

€
(.I

g\
\o \o

(")
\o r\r+ o\rn €

la
N\o \0

(fI
rn trn

r+
rn o\

lir
r$
rn

|r
q)

z
€
L(|,
L
C)

+..1
d

rn rn t\ € o\ \o \o \o !n rn s s t+ F)

e
'Fl c) t\ r\ r rn \o v') \o ra') (Yt c7l rn () t\

g\ s \o \.' \o r\ rq, s cfr \o \0 \o \o \o \o t\

€ \o \o \o \0 $ (fi s \0 t\ t\ t\ t\ t\ rl1 rf

F t\ \0 rn lrl t\ (fi $ \o t\ t\ t t\ t\ t\ \o

\e rn crl rt l N \a c.l \o (a t\ t\ rn \o q rn rf

ra r+ 6 \o \0 \o g $ e.| c-l (\ sl ({ \o \o

s r+ \o t\ r\ t\ FI € € \o \o \0 \0 \o N ol

F) t\ \o \o o (> ln rr.l \o \o \o \o \o \t' ra) rn

G| (fi \o \o t\ 6l $l rn rn !n ral ln s te
cfl ol

FI € .oo \o \o € t\ t\ \o rn rn rn o (1 t\ t\

a

c
G'
tJ
o

j
{,
a

o,!

ooc'
J

ou)

J4
it)
tu

U
G'
v,

I
e)

t)

|)
U
GI
u)

! o()
c,

(t
v,

ou,

!
t)

.!
o
o
ril

q,

o
u,

q)
t

4)
Eqt
ru
Io
3
o
v)

rt

GI
€
v)

ql
(J

oz

rl€
cl

5v,

.ll
U

ou,

rl
6l

3
G'()
!t

It
vt
G'

()

rQ

E
.el

GI
U

(,
GI
ID

lEl
G'

o
o

ct)

(ll

G)a

v)
tu
E

A.

>.|
C)
E
o

F

(.,
G'
c)
rEl

o
et
v)

Crr
a,
o

Hx

o
t!
EO

o
X
o
&
o

L'

ctra
L
c
t ,(|,
U2
g

(9

o
a

tt

c
L
ct

L

.g
ri
o-
c
63
L
{1,

L
I
L
!)
-
e
b
cvra
Gl
q,

a
F

l5



I
I Table 3. Best five sites for San Onofre Mitigation Reef
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Tabte 4. Recommended hoject Altematives

Location Rank Score
(Points)

Available Area
(acres)

San Clemente 1 69 355

I-eucadia 2 62 25

Encinitas 3 6 l 25

North Carlsbad 4 59 30

South Carlsbad 5 58 &

Mission Beach 6 54 85

San Clemente (150 acres)

San Oementc (100 acres), Leucadia (25 acres) and
Encinitas (25 ascs)

San Clemente (120 acres) and North Carlsbad (30

San Clemente (75 acres) and Mission Beach (75
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Artificial Reef Sediment Thickness & Substrate Map
North SMK- May 1997

t
I
I
t

1^/tco€s!lr€ S PErs fbr No.tr SMK Regnn-4rr-Rq 
SlFrrab Mlp - St te ptilc (May 19S7)

F&I 10 b 3O!g HARD SIJSSTRATE
r30bd)r6 HAROSUBSTRAIE
f @ !r t00!i HARO SUBSTRATE
ll 60 b r00% HARD SUESTRATE . Srr rly €
':-l <10% Har{ Substsrb - probsbte SIES0$, Sand
A.t R!€f Scdrrnrnt Thrkn€s pdy[o|t. - Stlb pbnc
t-] 0 3 Mctets and L€!! Scdrmc* Thrdqrca.
l-] 0 5 to 0 3 lteErs Scdmcnt Tilda|css
=J 

.| 0 b 0.5 UltctE S.dnrcnt Thcha33
= Z0 b I 0 Mltlts Sldment Thdorcss
n 3 0 b Z0 MeE|s Scdin:nt fhdoeis
I 4 0 to 30 MaGG Scdmant Ttrctarcss
I 5 0 b 10 lteb's Sedlmeflt Thrcknrss
I a0 b !.0 motcB s.dlrneil Tbtot$i.r

0 2000 4000 6000 Feet

I
f,
I
I
't
,9,

r
I
I
I
il
I
I

Cahfonua Sbte Phne Coordrnates (NAD27)

Map: NSMK Sediment Thickness Map
Projection: StatePlane (NAD2|
Survey Date: May 1997
Map Creation Date: July 12, 1997
EcoSystems Management Assoc., lnc.



E
o
\LI

I
I
I : \

i  \ , /

/ \
iI Jl l

o
+,
4,
E
o
F.

o
o
4,
d .

r E s
o

l € o
t r r H
, t D

E
o

1 r r .
r ! a
,  o ,
I A
a l

r t r
l , t
D O

:n r,

r | o
9 0 l
o
d O
o 5
o 4 ,

O . (
6 r
e
t
o .
4t
. t ,
o
o
L
A
H
o
l,
e
H

l { .
o
o

Fl
\.
ct
o
a

ttr
e
a,
o
oo
rE

!
i l
: l
r l

i !
T
I

d

l r  - f , l
O  l t - a
s . o l )

ta t{
0l lt $l
u i {

ra >rf,
l r o l r
D > r t

t{ ta
H 5 t r
o o o
rl r,

b c t  O  O
|  6 E d
i  r r a , E
1 6  a

i6tt

I
a

(

0
!

I

3
a
:
a

a
I
g

a

t ':
t '
a .-.
a

I

*
t

€-:
!i3
i'i

343

i:i
i : :
ii1:r:

t

. / \  :

I
I

l -

I

t :
8 l
?r
3:
i :
i :
r i

]!
U

0H!firllt

"t

I
I
I
I
I
I
I
I
I
t
I
T
t



Artificial Reef $ediment lsopachs & Substrate
South SOK - May 1997
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South SOK Substate Map - State plane
[ 30to 60% HARD SUBSTRATE
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South SOK Sedment Thickness - State plane
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Map: SSOK SubsFate & Sed. Thickness
Projection: StatePlane (NAD2Z)
Survey Date: May i997
Map Creation Date: Aug. ZS, lggz
EcoSystems Management Assoc., Inc.

Calrfomn State Phne Coordr€tes (trlAD27)
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APPEI{DIX B

LETIER AND l\{AP FROM CAMP PEI{DLETON
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UNITED STATES MARINE CORPS
MARINg CORP:T BASE

CAmP FET. 9LET('X. CALt Fc'Rla a.A t ?Ot!-tOO I rr. tGtLY nCF|lt ?o-

11000
BF8/Kew
15 July L992

Coastal Resources Associates
ATTN: Dr. Lawrence Deysher
2270 Camino Vida Roblel Suite L

. Carlsbad, CA 92009

Dear Dr. Deysher:

Marine coa?s Base, _camp pend.leton has recei.ved your proposed
Pl?n. to place a 3oo acre artitici"i-t""r somewhere betveen DanaPoint and oceanside to miridG-i;; i;ip beds d,esrroyed by the sanOnofre Nuclear Generating Station.

canp Pendleton has several concerns tb,at must be resolved, inorder to ensure tbe continuation or tiii"i"g-"p"r"i:.ons aboard,this Base. These items specificariy-inctuae:

a' Tbe constrrrction of the artificial reef will interfere
13lh resiul arrv . sched,urea anprr1ri""" 

-;;;Gid -G";;;ions 
.This training includes trre irse ;--h;aing ciari eir cushion (Lcac)as treLl as other anphibj.ous vehicles sucn as Assauit auprribianVehicles and light Uavy boats.

b- _ The_ physical features shich vill incrude 20o acres ofe:rposed rock as well as kelp shich riif be on the surface will posea hazard to navigation in tle area.

Although san onofre Nuclear-Generating station is Located on cenFPendletot 1"19, the required, uitigaii6t roold inteifere d.ramatj.catrywith Marine c:lp= 
Jnq r0-aw trii"iig-operations. For th,ese reasonswe highly reconmended thal you consider other alternatives notlocated off the shore of Camp pendleton.

r nay be of further assistance please do not hesitate to contacta t  (619)  72s-6s13 .

Sincerely,

\slk*tC\t4ftQ
CLIFF{IRD O. I,fYERSI III
Lieutenant Cololel, It.S. Marine Corps
Co'qFunity Planning Liaison Officer 

-

By direction of the
Cornmanding General
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APPENDIX C

ARTIFICIAL REEFS PERMITIE,D IN SOT}TEERIV CALIFORNIA
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Table. c-1. Permits obtained For Artifrcial Reefs In southern california

Description Year Acres Depth
(f0

Eabitat
Reef
Name

Location

1980 8 40 Fishi
Kelp

Pendleton
San Onofre,
SanDiego
CountY

10,000 tons ofquarry
Rock will be Placed
covering 8 acres, l0 feet
above the ocean floor in
40 feet ofwater
approximatelY onemile
south east of San Ono&e.

1982 72 Fish
Neurport
Beach

Narrport
Beach,
Orange
CountY

15,600 tons ofconcrete
rubble will be added to
enlarge the NewPort
artificial reef 1.75 miles
west ofNevrPortPier

1996 l0 NA Fish
Big

Scycamor
e

CanyonP
oint

Mugu

Ventura
CountY

160,000 tons of quarry
rubble, heary steel
stnrcnres will cover 10
acres os sea floor 2000
feet ofthore ofBig
Sycamore andPoint
MuguEcological
resewes.

1989 0.75 33
45
57

Fistt/
KelpCarlsbad Carlsbad, I

San Diego I
county I

10,000 tons of quarry
rock will be Placed 0-5
miles offshore of Carlsbad
State beach near
Batiquitosl4goon 3/4
acre of sea floor will be
covered in 12 modules
50ft by 50ft, 6ft high
arranged in 4lines
perpendiorlar to the shore



Reef
Name

Location Description Year Acres Ilepth
(ft)

Habitat

Point
Vicente
Palos

Verdes
Peninsula

Palos
Verdes

Peninsula

t 
------

I Placement ofsunken
1 vessel2 kilometers
I offshore ofpoint Vicente.

Vessel no longer than
500ft. by 100ft. and wiil I
cover I acre ofocean I
floor I

I

1989 I 100 Fish

Santa
Monica
Bay

Santa
MonicaBav

20,000 tons of quarry
rock placed 5 Nautical
miles NE oflvlarina Del
RayEntrance in 16
modules

1987 42
57
72

Fish

Oceanside Oceanside
I to,ooo tons of quarry
I rock placed in 24
I modules, one nautical
I ril" offshore ofDelMar
Boat Basin coverins
<A.6yo of ocean floir at I
three deptis. Overall size I
6000ftIongby3000ft 

|wide. I

1986 42
57
72

Fish

I Pacifc
I Beach

Pacific
Beach | 10,000 tons of quarry

I rockplaced l.g nautical
miles north of mission bay
iefi{. Zl modules spaced
600ft apart arranged in 4
groups covering <0.6% of
sea floor over a 0.4
nauticla miles wide by 0.6
nauticd miles long area.

I985 45
60
75

I Fish/
I Kelp

t
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Reef
Name

Location Description Year Acres Depth
(f0

Habitat

Mssion
Bay

Mssion
Reef, San

Diego
County

5,000 tons ofviaduct
(bridge), demolition
debris and a scrapped
kelp harvester vessel
100ft long 32 ft wide 36ft
high wi[ be placed 8
nautical milesNWto 8
nautical miles SW ofthe
seaward end oflvfission
Bay North Jetty

1986 90 Fish

Marina
DelRey

MarinaDel
Ray

10,000 tons of quarry
rock to orpand existing
artificial reefs one mile
offshore from lvfarina Del
Ray breahrater. 90%
will be 2.5-3.5ft diameter
boulders and 10% 1.0-
1.5ft quarry rocks

1984 NA Fish

Topanga
Canyon

Topanga
Canyorq
Santa

MonicaBay

10,000 tons ofquarry
rock will be placed 5.5
miles north oflvlarina Del
Ray and 0.? Nautical
Mles ofshore ofPacific
Palisades. Consisting of 3
modules each 300ft long
and 100ft wide

t987 28 Fish



Reef
Name

Location Description Year Acres Depth
(ft)

Eabitat

SanLuis
Obispo

San Luis
Obispo

15,000 tons of quarry
rock 1 to 6ft in diameter
and concrete tribar
fragments 6 to 8ft in
diameter will be used to
construct four artificial
reefs in state tidelands in
two paired modules 60ft
wide by 200ft longwith
maximum of 9ft from
ocean floor, 0.5 miles
offshore of San Luis
Obispo County and 4.5
nautical milesNW of
Point San Luis.

1984 4445 Kelp/
Fish
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Appendix H
Mitigaition Monitoring Plan
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Appendix I
Letter :from Dennis Bedford,

Marine Biologist,
CDFG Artfficial Reef Program
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DEPARTMENT OF FISH AND GAME

Marine Region
Southern Operations
330 Golden Shore, Suite 50
Long Beach, California 90802
(310) 590-sl7l

March 18, 1999

lvls. Elaine Russell
California State Lands Commission
100 Howe Avenue, Suite 100 South
Sacramento, CA 95825 -82A2

Dear Ms. Russell'

During the public response period to the Draft PEIR it was suggested that Mission Beach,
San Diego County, should be considered as an alternate site for the experimental and/or build out
phases for the Southern California Edison Company kelp reef mitigation project

The Department of Fish and Game, Artificial Reef Program has considered this alternative
and has found it to be unacceptable for the following reasons

- Mission Beach is too far away from the impact site A long standing policy within the
Department is that, whenever possible mitigation should be "in kind" and "as close as practical to
the impact site " Other sites, much closer to San Onofre have been identified during the SCE
siting studies If an alternative site to San Clemente is deemed desirable, one of these would be far
more appropriate than Mission Beach

- The existing CDFG Mrssron Beach Artificial Reef site is sandwiched between the two largest
and most persistent kelp beds along the southern California coast It has already been
demonstrated that kelp will grow on an artificial reef there This fact has been cited by proponents
of "concrete only as reef material" and of "utilizing Mission Beach for some or all of the
mitigation reef " These proponents are attempting to answer the wrong question. The appropriate
question is not, "how can we grow the maximum amount of kelp on an artificial reefl" If that was
the appropriate question, any of the Channel Islands, or perhaps the Big Sur coastline might be an
even better choice The appropriate question is, can SCE replace the kelp- fish and invertebrates
lost through the operation of SONGS through the cpnstruction of an artificial ree{? The area in
the immediate vicinity of SONGS has less of these natural resources than prior to power plant
start up Can these resources be replaced?
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Ms. Elaine Russell
March 18, 1999
Page Two

We find no merit in the suggestion to utilize Mission Beach as an alternative site to San
Clemente We would urge the State Lands Commission staffto give no further consideration to
this proposal.

Respectfully,

b,t*LEt/*"4
Dennis Bedford
Marine Biologist, Coordinator
CDFG Artificial Reef Program

cc' fohn Dixon, California Coastal Commission
Russ Kaiser, U S Army Corps of Engineers
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