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County LCP Unit I,  which ref lects al l policy text amendments approved by 
the California Coastal Commission from 1982 to 2004.  Fol lowing each 
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Resolut ion(s)/Ordinance(s) passed by the Marin County Board of 
Supervisors that proposed and adopted each text amendment, as well as 
the corresponding action(s) of the California Coastal Commission.  
All information contained herein is current as of Apri l 16, 2010, and is 
the most accurate portrayal of the amended LCP Policies to the 
best knowledge of the Marin County Community Development Agency 
at this t ime. 
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EXCERPT: LCP POLICIES ON SHORELINE PROTECTION AND HAZARD AREAS

I I I . SHORELINE PROTECTION AND HAZARD AREAS 

Pol ic ies with in th is issue group cover severa l areas of concern wi th development in  
se lec ted locat ions of  Uni t  I .  Pol icy  areas inc lude bluff  top setback 
requirements , shore l ine protec t ive works , earthquake and other  geologic hazard 
ident i f icat ion,  mit igat ion and pol icy  programs for  not ice of  such hazards,  and 
disc la imers  of  government  l iab i l i ty  resul t ing from damage by subsequent  geologic 
ac t iv i t ies. These pol ic ies are in tended to address the spec if ic  issues d iscussed 
below,  as  wel l  as implement  the intent of  Coastal  Commiss ion pol ic ies and Coastal  
Act Sect ions 30235 and 30253.  

SEACLIFF RETREAT 

The major s lope s tabi l i ty  problem in the Bol inas area is  the coasta l s l id ing, which is  
near ly cont inuous along the seac l i f fs .  In the Bol inas p lanning area, th is inc ludes 
the b luffs  from the boundary of the Nat ional  Seashore to the c l i f fs  between Br ighton 
and Whar f Road on the L i t t le Mesa.  This is  v ir tua l ly  the ent ire shore l ine of the 
Bol inas Planning Area.  

Struc tura l  weaknesses, inherent  in  the Monterey  Shale, and the energet ic  eros ion by  
the surf  combine to cause ac t ive lands l id ing of the seac l i f fs .  The Monterey 
shale involved in this  s l id ing is  in tensely frac tured, which s igni f icant ly  reduces i ts  
stabi l i ty .  The surf  a long th is part  o f  the c l i f f  is  brown and muddy, showing that i t  is  
laden wi th mater ia l  being removed from the c l i f f .  This process occurs year round 
but is  most  severe dur ing winter  s torms.  

The c l i f fs  between Br ighton Street  and Whar f Road are made up of  the sof t  sediments  
of  the Merced format ion.  Gal loway (1977)  points  out  that  these c l i f fs  are 
protected from the open sea but  bear the brunt of  souther ly  winter  s torms. Dur ing 
these s torms,  waves pound the soft  sediments,  caus ing ex tens ive fa l ls  and s lumps.  

Retreat rates  vary  depending on the locat ion, Between the downtown sect ion 
of Bol inas and Duxbury Point,  lands l iding has caused the c l i f f  to retreat  an average 
of  0.3 to 0.6 meters per year  (Wahrhaft ig,  1970).  Along the west- fac ing c l i f fs ,  exposed 
to the open sea, retreat has been monitored s ince 1859 and has progressed at  a rate 
of  about  .75 meters /year  (Galloway,  19-77) .  In  the v ic in i ty  of- the RCA stat ion,  rates  
vary  from one and one-hal f  feet  per  year  to  one quar ter  foot  per  year ,  depending 
on the locat ion (Wagner ,  1977) .  Retreat rates on the L it t le  Mesa average about  a 
half  a  meter per year (Gal loway, 1977).  

Destruc t ion of improvements and proper ty in  this  area has occurred over t ime and 
wi l l  cont inue to do so as long as they are p laced in th is zone of ac t ive s l id ing. 
Wagner (1977) descr ibes inc idences of  past damage. Dur ing the winter  of  
1977-1978 f ive b luff top homes were threatened by rapid ly retreat ing c l i f fs .  
Three homes were dec lared unsafe by the Bol inas F ire Department and the two 
others wi l l  be threatened in the future.  (Howe, in press).  Slumping was ev ident  in 
many other  sect ions of  the Bol inas Coast but d id not d irect ly  threaten proper ty.  
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There is  a need to determine setback dis tances for  developments near the ret reat ing 
c l i f fs .  The Coasta l Commission in i ts  Interpret ive Guidel ines for  Mar in County 
recommend a minimum setback of  150 feet  f rom the b luf f top for  new construct ion.  This  
setback is  based on a retreat  rate of  3  feet  per year  mul t ip l ied by an economic  l i fe  
expectancy for  a s truc ture of 50 years . They a lso require a geologic invest igat ion and 
repor t  for  a l l  b lu f f top development.  The Env ironmental  Hazards Element of the Mar in 
Countywide Plan cal ls  for  adherence to the guidel ines adopted by the Coastal  
Commission. The Bol inas Community Plan recommends a var iab le setback. From Lit t le  
Mesa to Duxbury  Reef ,  they recommend an 80 foot  ( two feet per  year  t imes 40 years)  
setback and from Duxbury  Reef to Point  Reyes Nat ional  Seashore, they recommend a 
setback of 120 feet  ( three feet per  year  t imes 40 years).  This  is  based on an economic 
l i fe expectancy of  40 years for  a s tructure and the retreat  rates  ind icated in
parenthes is.

While not  as  complete ly documented as Bol inas,  Muir  Beach's seacl i f fs  a lso 
exper ience re lat ive rapid rates of shore l ine erosion. Whi le development potent ia l  is  
l imi ted to a few vacant  ocean b luf f  lo ts,  these lots   were of ten ear l ier  by-passed as
represent ing more d if f icu lt  or  even dangerous bui ld ing s i tes .  Development on these
lots  must  be carefu l ly  evaluated under  the LCP pol ic ies  to  assure that  the s i te  can
adequate ly  support  the proposed development  wi thout  undue r isk  or  the necess i ty  to
construct  shore l ine protect ive dev ices.

The LCP pol ic ies  wi l l  ass ist  in ident i f icat ion of lots where new construct ion would be 
hazardous and/or  require future shore l ine protec t ion.  Coordinated research and 
development of programs to reduce such hazards are encouraged. Since such 
programs are for  the benef i t  o f  pr ivate propert ies , they should be f inanced pr imar i ly  by  
those to be so benef i ted. The County would prov ide l imi ted ass istance in  such 
organiz ing and rev iewing such studies .  

SEISMICITY 

In November 1974,  the Marin County Board of Superv isors passed Resolut ion 74-426, 
which implemented the requirements  of the Alquis t-Pr io lo Act as  they per ta ined to 
Mar in County . The Department of  Publ ic  Works subsequent ly  prepared a set  of  
po l ic ies, "Pol ic ies and Cr i ter ia for  Implementat ion of the Alquist-Pr io lo Geologic 
Hazard Zones Act" ,  which are d istr ibuted to a l l  appl icants  who propose projects ,  as  
def ined by the Act ,  w i th in the Spec ia l Study Zones. Appendix  B contains the Alquis t-
Pr iolo Act and Marin County 's  implement ing resolut ion and pol ic ies .  

Development shal l  cont inue to be required to meet the seismic  safety standards of the 
Alquist -Pr io lo Act,  as  i t  has been implemented by  the County  through Board of 
Superv isors Resolut ion 74-426,  and the pol ic ies  and cr i ter ia for  i ts  implementat ion 
developed by the Department of Publ ic  Works pursuant  to  resolut ion 74-426.  

However ,  recent  geologic  s tudies ind icate that  the San Andreas Faul t  Zone covers a 
greater  area than that ind icated on the Alquist-Pr io lo Spec ia l Study 
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Zone maps. The zone of  fau l t  ac t iv i ty  ex tends to approx imately  the eastern shore of 
Bol inas Lagoon and cont inues out to sea about one thi rd the distance nor th of  the  
Seadr i f t  Gate. I t  was a lso determined that the Lagoon area is  probably a graben,  a 
b lock of mater ia l  that  is  subsid ing in re lat ion to the surrounding land sur face.  This  
occurs  as a result  o f  earthquake act iv i ty .  
 
The-County shal l  request  the State Geologis t 's  Of f ice rev iew the recent Study: 
"Depos i t ional His tory and Fault-Related Studies , Bol inas Lagoon,  Cal i forn ia" ,  Joel R. 
Bergquist ,  U.S.G.S. Open Fi le Report  78-802, to determine i f  the Alquis t-Pr io lo 
Spec ia l Study Zone should be extended in the Bol inas Lagoon v ic in i ty .  
 
SHORELINE EROSION:  
STINSON BEACH SANDSPIT 
 
Shore l ine development is  located on the dunes of  the St inson Beach sandspit ,  a  mi le  
and a half  long barr ier  beach that  separates Bol inas Lagoon from the Pac if ic  Ocean. 
The spi t  is  character ized by a shor t  s lop ing sect ion which ord inar i ly  contains the wash 
of  the waves,  a broad level  beach sect ion which occas ional ly  is  washed over by  the 
runup of waves at h igh t ide, and a set of  dunes 10 to 15 feet  h igh on which the homes  
are bui l t .  The dunes extend a max imum of about 50 feet f rom the rear of the homes;  
where the winter s torms of  1977/78 caused extens ive eros ion only about  10 feet of  
dune remains.  The height and width of the dunes were ar t i f ic ial ly .  increased at the 
t ime Seadr i f t  was developed.  
 
The funct ion of  beaches and dunes is  to ac t as  an energy absorber;  the waves break  
on the s lope of  the beach and energy is  consumed as the water  rushes up the s lope 
and onto the broad, f lat  berms. The dunes act as  the last  natura l  bar r ier  to  f looding of 
the inland sect ion dur ing s torms. They retreat in the face of s torm waves and rebui ld  
dur ing later  calm per iods. Dur ing in tense storm act iv i ty  in  natura l  s i tuat ions,  the 
dunes are occasional ly  washed over  by  waves.  The shape of  the spit  is  contro l led by  
severa l  fac tors ,  inc luding the locat ion of  the Bol inas b luf fs .  Changes in  these factors 
resul t  in changes in the shape and s ize of  the spit :  
 
The winter of  1977/78 saw a ser ies of severe storms batter  the Cal i forn ia coast.  The 
combinat ion of  h igh waves,  h igh t ides and recurr ing s torm act iv i ty  led to ex tens ive 
damage of coasta l s tructures from shore l ine eros ion.  At  St inson Beach th is took the 
form of  eroding away the beach and dune system. Eight  homes in  Seadr i f t  were 
threatened by th is eros ion,  and an emergency revetment was p laced. Research by 
Howe ( in  press)  suggests  that  the condit ions exper ienced that  winter  were not  a 
" freak" or  rare occurrence, and areas which exper ienced damage wi l l  l ike ly exper ience 
s imi lar  condi t ions  in  the future.  
 
The sect ion of Seadr i f t  threatened by the shore l ine eros ion cons is ted of  nine lots ,  one 
of  which d id not  conta in a home. Severa l emergency measures,  which fai led,  were 
at tempted to protec t these proper t ies  before the revetment (a type of  seawal l ,  that is  
la id  on the dune or b luf f  to prevent wave at tack  from removing sand)  was constructed 
by  the County .  The seawal l  runs the length of  the n ine lots  and at  i ts  h ighest  point  
was 14 to 15 feet h igh at the t ime of construct ion. Beach replenishment over the 
summer has reduced th is height to about  10 feet ,  but rock st i l l  remains exposed above 
the beach in  front  of  the dunes.  
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As noted in  the "F inal Staff  Report  and Recommendations on Issues Raised by  
Development  of  Seadr i f t  Subdiv is ion,  St inson Beach",  May 1978,  as amended,  there is  
a wave eros ion hazard to beach front  lo ts and homes at  Seadr i f t .  The prec ise extent  
of  th is  hazard is  not  known. I t  is  l ikely  the hazard wi l l  vary over  t ime, depending on 
the sever i ty  of  the winter ,  and p lace, because of  the constant ly  sh i f t ing nature of  both 
the beach and of f-shore sand bars. The fac t  that the dunes were art i f ic ia l ly  increased 
in s ize at the t ime Seadr i f t  was constructed and have now been s igni f icant ly  reduced 
by las t winter 's  storm act iv i ty  with l i t t le summer replenishment  could fur ther increase 
th is  hazard.  
 
Given the unpredictable occurrence of th is hazard and i ts  genera l ly  local ized area of  
impact  (only  n ine lo ts were s ignif icant ly  threatened dur ing the winter of  1977/78),  i t  is  
l ike ly the major i ty  of  permit  appl icat ions wi l l  be on an emergency bas is for  a small  
number of lots.  This would result  in a haphazard placement  of emergency eros ion 
control  s tructures. How these struc tures would phys ica l ly  and v isual ly  impact the 
remainder  of the beach could not  be determined in  an emergency s ituat ion.  
 
PROTECTION OF EXISTING STRUCTURES AND COUNTY LIABILITY 
 
In  addi t ion to pol ic ies that  address development standards and new project rev iew for  
areas of  seacl i f f  retreat ,  ear thquake hazards, shorel ine and dune eros ion,  th is  chapter  
a lso es tabl ishes pol ic ies that  encourage invest igat ion and development  of jo in t  
programs to protec t ex ist ing structures from shore l ine eros ion.  These pol ic ies are 
des irable to  successfu l ly  implement Coasta l Act goals  regard ing development  of 
shore l ine protect ive works . Through ident i f icat ion of  areas potent ia l ly  subjec t to  
shore l ine eros ion,  there exis ts an oppor tunity  to develop programs to mit igate such 
hazard before emergency s i tuat ions development .  This  provides f lex ibi l i ty  in  des ign 
techniques,  f inanc ing and engineer ing feasib i l i ty  to assure the balanc ing of  publ ic  and 
pr ivate interes ts can be accompl ished in a nonemergency per iod.  
 
The pol ic ies ident i fy  s t rong rev iew standards for  new development in hazardous areas, 
coupled wi th at tempts to adequate ly evaluate and respond to potent ia l  geologic  
hazards pr ior  to the ir  occurrence.  The County of  Mar in does not  accept  respons ib i l i ty  
for  the protect ion of  areas subject  to  shore l ine eros ion.  Addit ional ly ,  the County  
accepts no l iab i l i ty  for  approved development in areas ident i f ied as subjec t to  
geologic  hazards. A waiver of  l iab i l i ty  would be recorded on a l l  new development  
otherwise permit ted by  th is  
sect ion 's pol icy  standards.  
 
 
 
LCP POLICIES ON SHORELINE PROTECTION AND HAZARD AREAS 
 
1.   New struc ture shal l  be set back from the Bol inas and Mir  Beach b luffs  a suf f ic ient  

d istance to ensure with reasonable certa inty  that  they are not  threatened from c l i f f  
retreat  wi thin the ir  economic  l i fe  expectanc ies.  Adequate setback d istances wi l l  be 
determined from informat ion conta ined in  required geologic  repor ts  and the 
setback formula establ ished below. These setbacks wi l l  be of suf f ic ient dis tance to  
e l iminate the need for  shore l ine protec t ive works.  
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In v iew of the fact  that the retreat  rate var ies markedly  a long the c l i f fs ,  and that  
the l i fe  expectancy of d i f ferent  k inds of s t ructures var ies great ly ,  the fo l lowing 
formula wi l l  be used to determine setbacks from the b luff  for  new s t ructures:  
 
Setback (meters)  = s t ructure l i fe (yrs .)  X retreat  rate (meters/yr .)  In  areas where 
v igorous s l id ing is  tak ing p lace, an addi t ional 15 meters  should be added as a 
safety  fac tor .  
 
The retreat rate wi l l  be determined by  a complete geotechnical  invest igat ion which 
wi l l  be required i f  one or both of the fo l lowing condi t ions are met:  The bui lding or 
proposed development  s i te  is  with in 150 feet of  the b luff top,  or  the s i te  is  located 
in s tabi l i ty  zones 2,  3 or  4 as  ind icated on the Slope Stabi l i ty  of  the Bol inas 
Peninsula Study Area map which accompanies Wagner 's  1977 report ,  "Geology for  
Planning, Western Marin County" .  This  report  and accompany ing maps is  
incorporated by  reference as par t  o f  the LCP. 

 
2.   Development shal l  cont inue to be required to meet the seismic safety standards of  

the Alquis t-Pr io lo Act as i t  has been implemented by  the County .  
 

The County  shal l  request  that  the State Geologis t 's  Off ice rev iew the recent s tudy,  
"Depos i t ional His tory and Fault-Related Studies , Bol inas Lagoon,  Cal i forn ia" ,  by  
Joel  R.  Bergquis t ,  U.S.G.S.  Open F i le Report  78-802,  to  determine i f  the Alquist-
Pr iolo Spec ia l  Study Zone should be ex tended in the Bol inas Lagoon v ic ini ty .  

 
3.   The County shal l  seek publ ic  funds to contract wi th  the State Div is ion of Mines and 

Geology to ini t ia te a study to ident i fy  lots  and/or  struc tures  threatened with c l i f f  
retreat  with in the ir  economic  l i fe expectancy. The resul ts  of  th is  study shal l  be 
incorporated into the general  res torat ion program for  the Bol inas Mesa as  
descr ibed in  Chapter I I  of  the LCP. 

 
4.   Many of  the bui ld ing s i tes  in  Uni t  I  are character ized by  one or  more potent ia l  

geologic  hazards. The development  of res ident ia l  s tructures on such parcels may 
be subject to  often sudden and destruct ive geologic phenomenon.  The County of 
Mar in does not encourage new res ident ia l  development of such parcels and 
express ly s tates that  the issuance of a coastal  development permit  for  such 
property  does not  warrant sa id proper ty 's  safety_ from geologic  hazards.  Further,  
the County  of  Mar in wi l l  not  accept  l iab i l i ty  for  subsequent  personal  or  proper ty 
damage caused by  geologic  processes on said propert ies.  To assure that  the 
bui lder and subsequent purchasers are express ly aware of the pol icy,  a "waiver  of  
l iab i l i ty"  shal l  be executed and recorded by said for  shor t- term,  emergency food,  
shel ter ,  and said proper ty owner pr ior  to the issuance of a coasta l development  
permit .  Further,  c lo thing,  the County  of  Mar in wi l l  not  par t ic ipate in emergency or  
d isaster  rel ief  funding for  propert ies so ident i f ied and would recommend such 
l imi tat ions on State and/or federa l d isas ter/emergency grants and/or loans.  
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Exist ing geologic  informat ion ind icates  th is  geologic  hazard pol icy shal l  apply  to 
new development (excluding improvements  to ex ist ing structures that  would not 
resul t  in an increase of 50 percent or  more of internal f loor area of the s truc ture)  
on lo ts located in  the fo l lowing areas:  

•  Lands located in  the "Alquist-Pr io lo"  earthquake hazard zones, as  said 
zones may be amended.  

•  Development with in 300 feet of  the mean h igh t ide of the sea.  
 

•  Development on parcels with s lopes averaging over  35 percent.  
 

•  A l l  lo ts wi th in the Seadr i f t  sandspit  to inc lude the Pat ios , Cal les and 
Seadr i f t  Subdiv is ion.  

 
(Those lands covered by th is  "geologic  hazards" pol icy  are shown on the geologic 
hazard maps on f i le in  the Mar in County  Planning Department)  

 
5.   The fo l lowing pol icy from Sect ion 30235 of the Coasta l Act is  incorporated in to the 

County  LCP: 
Revetments,  breakwaters, gro ins , harbor channels,  seawalls ,  c l i f f  reta ining wal ls ,  
and other  such construct ion that  a l ters  natura l shore l ine process shal l  be permit ted 
when required to serve coasta l-dependent  uses or  to  protec t  exist ing s tructures  
(constructed before adopt ion of  the LCP),  or  publ ic  beaches in  danger  from eros ion 
and when des igned to e l iminate or  mit igate adverse impacts  on local shorel ine 
sand supply .  

 
6.  To minimize v isual  and sand transport  impacts .  on St inson Beach, any permit  

granted to construct eros ion contro l s t ruc tures  shal l  require the re-establ ishment  
of  the former  dune contour  and appearance.  In  case of  emergency permits ,  the 
property-owner  of  record shal l  agree, in  wr i t ing,  that  such res torat ion work  wi l l  be 
accompl ished wi thin 60 days af ter  the threat  of  damage has passed.  

 
7.   Because revetments ,  seawal ls  or  other  shore l ine protect ive works  can be 

detr imenta l  to  maintenance of  natura l  shore l ine processes and can inter fere wi th 
v isual enjoyment and coastal access, such works are d iscouraged. The County of 
Mar in through the LCP and other documentat ion has ident i f ied those coasta l areas 
potent ia l ly  subjec t to s igni f icant  wave and run-off  eros ion. Because such probable 
r isk areas are ident i f ied, suff ic ient opportunity  for  pr ivate invest igat ion and 
response to such hazards is  avai lab le. Therefore, the County of  Mar in shal l  not 
f inance or  construct  emergency shore l ine protect ive devices for  the benef i t  of  
pr ivate developments.  

 
8.   I t  shal l  be County pol icy  to encourage proper ty owners subjec t to ocean- front 

eros ion hazards to develop responses to such hazards pr ior  to emergency 
condit ions. Where cont iguous propert ies are subject  to genera l ly  s imi lar  eros ion 
hazards,  jo in t  program development  should occur.  The County wi l l  not  f inance such 
engineer ing studies  (or  any subsequent  construct ion act iv i t ies) ,  but wi l l  seek a id 
from Federal   
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and State agenc ies,  co l leges and univers it ies to ass ist  pr ivate consult ing  
engineers  in  such rev iew and recommendations.  Where exist ing community  
organizat ions or spec ia l d is tr ic ts are unable to  prov ide organizat ional support  for  
such area-wide jo int  s tudies , the County, upon request,  w i l l  ass is t  in  the  
organizat ion and administrat ion of  such pr ivate ly funded studies.  

 
 
9.  In  the absence of  an overa l l  wave hazard/shore l ine eros ion s tudy, any-permit  

appl icat ion for  seawal ls ,  r iprap or  other  protect ive s tructures on beaches,  shal l  be 
accompanied by  engineer ing reports  s tat ing the nature and extent  of  wave eros ion 
hazard a long the beach area and an explanat ion of how the proposed protect ive 
works  wi l l  mit igate the hazard,  both on and of f  the project  s i te.  This  pol icy shal l  
not apply  to emergency permit  appl icat ions appl ied for  with in three years  of the 
date of adopt ion of the LCP. Emergency permit  appl icat ions after  that date shal l  be 
subject  to  report  requirement  or  shal l  spec i f ica l ly  establ ish why the need for  such 
protect ive devices was not  foreseen.  
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IV. PUBLIC SERVICES AND NEW DEVELOPMENT 
 

 
 
LOCATION AND DENSITY OF NEW DEVELOPMENT 
 
 
Development Issues under the Coasta l Act.  The Cal i forn ia Coastal  Act of  1976 
establ ishes pol ic ies  under which the LCP planning and regulat ions must  be based.  
Severa l of  these pol icy standards apply at  the Seadr i f t  Subdiv is ion. These general  
coastal  issues inc lude:… 
 

•  The reduct ion of geologic hazards assoc iated with new development ;… 
 
 
Geologic Hazards. Publ icat ions of the U.S.  Geologica l  Survey,  U.S.  Army Corps of 
Engineers  and Cal i forn ia Div is ion of  Mines and Geology substant ia te a var ie ty  of  
geologic  hazards on the Seadr i f t  Spi t .  The San Andreas faul t  and i ts  mapped cone 
inc lude port ions of the Seadr i f t  Subdiv is ion. Coupled wi th the future probabi l i ty  of  
ear th shak ing is  the general ly  poor  foundat ion base afforded by the sandy mater ial  of  
the Seadr i f t  Spit .  The sandy soi ls  of  the natura l  spi t  as  wel l  as the Lagoon muds 
compr is ing area of  ar t i f ic ia l  f i l l  are both foundat ion mater ia ls  which are h ighly 
into lerant to earthquake in tens it ies. Addit ional ly ,  sandy soi l  mater ials in combinat ion 
wi th high groundwater in the areas are subject  to the geologic phenomenon of  
l iquefact ion dur ing ear thquake shak ing. This phenomenon can be extremely hazardous 
to bui ld ings so s i tuated.  
 
 
The Seadr i f t  Subdiv is ion is  at  a  re lat ive ly  low e levat ion wi th a gent ly  s lop ing beach 
prof i le .  These character is t ics  subjec t the Seadr i f t  Spi t  to the dangers of se ismic  
seawaves,  part icu lar ly  waves generated f rom a souther ly  d irect ion.  Wave run-up 
est imates are such that to tal  over topping of  the Spi t  may be poss ib le dur ing such 
seismic wave occurrences. A less drast ic  geologic  occurrence, wind and wave eros ion 
of  the Spi t ,  is  a cont inu ing process.  Along the Bol inas Lagoon s ide of  the spit ,  for  
example, gross est imates of shore eros ion range from 3 to 10 inches a year .  
 
Wave eros ion hazard a long the ocean front is  even more pronounced and, as recent ly  
demonstrated, can,  with sudden ef f ic iency,  extens ive ly  erode the protec t ive sand 
dunes front ing the Seadr i f t  houses. The resul t  of  th is  phenomenon is  twofo ld:  the 
phys ica l endangerment  to the s truc tures  and the pressure to develop shore l ine 
protect ive works that  of ten d istract f rom the publ ic 's  v isual and phys ical  use and 
enjoyment of  the coast .  
 
In summary, the range of poss ible physica l hazards at Seadr i f t  is  ex tens ive. The 
predictabi l i ty  of  exper ienc ing some or a l l  of  these hazards is  re lat ive ly high.  Bui ld-out  
of  the Subdiv is ion's ex ist ing res ident ia l  lots wi l l  expose a s igni f icant number of  
houses and people to these geologic  hazards. 
 
 
LCP POLICIES ON LOCATION AND DENSITY OF NEW DEVELOPMENT 
 
… Where p lans and pol ic ies  of  the local  coasta l  program conf l ic t  wi th pol ic ies  of  local  
p lans,  the pol ic ies of the LCP shal l  govern. Maps showing the LCP land use 
des ignat ions are on f i le with the Mar in County Planning Department .  
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St inson Beach (exc luding Seadr i f t )  

The St inson Beach LCP land use designat ions are those ident i f ied in the adopted 
Community  Plan except  as  modif ied below:  

30. The proper t ies  present ly  Zoned R-3 a long Shorel ine Highway shal l  be rezoned to
R-2 in  order  to  min imize f lood hazards and the adverse impacts  on Easkoot Creek
which would resul t  f rom such development (Easkoot  Creek runs across the subject
propert ies) .  Redes ignat ion of  the R-3 propert ies  to R-2 wi l l  a lso assure
development cons istent  with  the ex is t ing character of  the community .  Development
shal l  not  be permit ted wi th in the 100-year  f loodpla in of  Easkoot  Creek and shal l
otherwise conform wi th LCP Pol ic ies on sept ic  sys tems and s tream protec t ion.
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APPENDIX B:  SEISMICITY 
 
 
 

ALQUIST-PRIOLO SPECIAL STUDIES ZONES ACT 
 

Excerpts from Cal i forn ia Publ ic  Resources Code 
(Signed into law December , 1972,  amended September 26,  1974,  

May 4,  1975 and September 28,  1975)  
 

 
 

BOARD OF SUPERVISORS OF THE COUNTY OF MARIN 
 

RESOLUTION NO. 74-426 
 

A RESOLUTION AUTHORIZING IMPLEMENTATION 
OF THE ALQUIST-PRIOLO GEOLOGIC HAZARD ZONES ACT 

 

See Unit  I  Appendix B for copies of  the documents above  
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APPENDIX B: SEISMICITY 

 
 
 

ALQUIST-PRIOLO SPECIAL STUDIES ZONES ACT 
 

Excerpts from Cal i fornia Publ ic  Resources Code 
(Signed into law December, 1972, amended September 26, 1974, 

May 4,  1975 and September 28, 1975) 
 

DIVISION 1. ADMINISTRATION 
CHAPTER 2. DEPARTMENT OF CONSERVATION 

Art ic le 3.  State Mining and Geology Board 
and the Divis ion of  Mines and Geology 

 
660. There is in the department a State Mining 
and Geology Board consist ing of  n ine members 

appointed by the Governor.  
 

673.  The board shal l  a lso serve as a pol icy and 
appeals board for  the purposes of Chapter 7.5 
(commencing with Sect ion 2621) of  Divis ion 2.  

 
DIVISION 2. GEOLOGY, MINES AND MINING 

CHAPTER 7.5.  SPECIAL STUDIES ZONES 
 
 

2621. This chapter shall be known and may be cited as the Alquist-
Priolo Special Studies Zones Act. 

 
 
2621.5. It is the purpose of this chapter to provide for the adoption and 

administration of zoning laws, ordinances, rules, and regulations by cities 
and counties in implementation of the general plan that is in effect in any 
city or county. The Legislature declares that the provisions of this chapter 
are intended to provide policies and criteria to assist cities, counties, and 
state agencies in the exercise of their responsibility to provide for the 
public safety in hazardous fault zones. 

This chapter is applicable to any project, as defined in Section 2621.6, 
upon issuance of the official special studies zones maps to affected local 
jurisdictions, but does not apply to any development or structure in 
existence prior to the effective date of the amendment of this section at 
the 1975-76 Regular Session of the Legislature. 
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2621.6. (a) As used in this chapter, "project" means 
(1) Any new real estate development which contemplates the eventual 

construction of structures for human occupancy, subject to the 
Subdivision Map Act (commencing with Section 66410 of the 
Government Code). 

(2) Any new real estate development for which a tentative tract map 
has not yet been approved. 

(3) Any structure for human occupancy, other than a single-family 
wood frame dwelling not exceeding two stories. 

(4) Any single-family wood frame dwelling which is built or located as 
part of a development of four or more such dwellings constructed by a 
single person, individual, partnership, corporation, or other organization. 
No geologic report shall be required with respect to such single-family 
wood frame dwelling if the dwelling is located within a new real estate 
development, as described in paragraph (1) or (2) of this subdivision, for 
which development a geologic report has been either approved or 
waived pursuant to Section 2623. 

(b) For the purposes of this chapter, a mobile home whose body width 
exceeds eight feet shall be considered to be a single-family wood frame 
dwelling not exceeding two stories. 

 
2621.7. This chapter, except Section 2621.9, shall not apply to the 

conversion of an existing apartment complex into a condominium. This 
chapter shall apply to projects which are located within a delineated 
special studies zone. 

 
2621.8. This chapter shall not apply to alterations or additions to any 

structure within a special studies zone the value of which does not 
exceed 50 percent of the value of the structure. 

 
2621.9. A person who is acting as an agent for a seller of real property 

which is located within a delineated special studies zone, or the seller if 
he is acting without an agent, shall disclose to any prospective purchaser 
the fact that the property is located within a delineated special studies 
zone. 

 
2622. In order to assist cities and counties in their planning, zoning, 

and building-regulation functions, the State Geologist shall delineate, by 
December 31, 1973, appropriately wide special studies zones to 
encompass all potentially and recently active traces of the San Andreas, 
Calaveras, Hayward, and San Jacinto Faults, and such other faults, or 
segments thereof, as he deems sufficiently active and well-defined as to 
constitute a potential hazard to structures from surface faulting or fault 
creep. Such special studies zones shall ordinarily be one-quarter mile or 
less in width, except in circumstances which may require the State 
Geologist to designate a wider zone. 

Pursuant to this section, the State Geologist shall compile maps 
delineating the special studies zones and shall submit such maps to all 
affected cities, counties, and state agencies, not later than December 31, 
1973, for review and comment. Concerned jurisdictions and agencies 
shall submit all such comments to the State Mining and Geology Board 
for review and consideration within 90 days. Within 90 days of such 
review, the State Geologist shall provide copies of the official maps to 
concerned state agencies and to each city or county having jurisdiction 
over lands lying within any such zone. 
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The State Geologist shall continually review new geologic and seismic 

data and shall revise the special studies zones or delineate additional 
special studies zones when warranted by new information. The State 
Geologist shall submit all revised maps and additional maps to all 
affected cities, counties, and state agencies for their review and 
comment. Concerned jurisdictions and agencies shall submit all such 
comments to the State Mining and Geology Board for review and 
consideration within 90 days. Within 90 days of such review, the State 
Geologist shall provide copies of the revised and additional official maps 
to concerned state agencies and to each city or county having 
jurisdiction over lands lying within any such zone. 

 
2623. The approval of a project by a city or county shall be in 

accordance with policies and criteria established by the State Mining and 
Geology Board and the findings of the State Geologist. In the 
development of such policies and criteria, the State Mining and Geology 
Board shall seek the comment and advice of affected cities, counties, 
and state agencies. Cities and counties shall require, prior to the 
approval of a project, a geologic report defining and delineating any 
hazard of surface fault rupture. If the city or county finds that no undue 
hazard of this kind exists, the geologic report on such hazard may be 
waived, with approval of the State Geologist. 

After a report has been approved or a waiver granted, subsequent 
geologic reports shall not be required, provided that new geologic data 
warranting further investigations is not recorded. 

 
2624. Nothing in this chapter is intended to prevent cities and counties 

from establishing policies and criteria which are stricter than those 
established by this chapter or by the State Mining and Geology Board, 
nor from imposing and collecting fees in addition to those required under 
this chapter. 

 
2625. (a) Each applicant for approval of a project may be charged a 

reasonable fee by the city or county having jurisdiction over the project. 
(b) Such fees shall be set in an amount sufficient to meet, but not to 

exceed, the costs to the city or county of administering and complying 
with the provisions of this chapter. 

(c) The geologic report required by Section 2623 shall be in sufficient 
detail to meet the criteria and policies established by the State Mining 
and Geology Board for individual parcels of land. 

 
2630. In carrying out the provisions of this chapter, the State Geologist 

and the board shall be advised by the Geologic Hazards Technical 
Advisory Committee consisting of nine members nominated by the State 
Geologist and appointed by the board. Members of the committee shall 
be selected and appointed on the basis of their professional 
qualifications and training in seismology, structural geology, engineering 
geology, or related disciplines in science and engineering, and shall 
possess general knowledge of the problems relating to geologic seismic 
hazards and building safety. The members of the committee shall 
receive no compensation for their services, but shall be entitled to their 
actual and necessary expenses incurred in the performance of their 
duties. 
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BOARD OF SUPERVISORS OF THE COUNTY OF MARIN 
 

RESOLUTION NO. 74-426 
 

A RESOLUTION AUTHORIZING IMPLEMENTATION 
OF THE ALQUIST-PRIOLO GEOLOGIC HAZARD ZONES ACT 

 
WHEREAS, the Alquist-Pr io lo Geologic Hazard Zones Act (Ch. 1354, Stats.  

1972) directs the State Mining and Geology Board to establ ish certa in seismic safety 

pol ic ies and cr i ter ia for  proposed new real  estate developments or  s tructures for  

human habitat ion near  ear thquake faul ts ,  the State Geologist  to prepare maps 

del ineat ing earthquake faul ts  and their  associated fracture bel ts,  and mandates c i t ies 

and count ies to require proposed new real  estate developments or  s tructures for 

human habitat ion near faul ts  and within del ineated special  s tudies zones to submit  

geologic reports and observe the State-adopted cr i ter ia;  and 

    WHEREAS, the State Mining and Geology Board has adopted Pol ic ies and 

Cr i ter ia (copies of  which are avai lable for  inspect ion at  the County Planning 

Department)  for  the administrat ion of the Alquist-Pr io lo Geologic Hazard Zones Act 

Thai are appl icable to Mar in County and provide for geologic studies, their  possib le 

waiver by the County wi th concurrence of  the State Geologist ,  and establ ish required 

setbacks from identi f ied act ive and potent ial ly act ive faul ts ;  and 

WHEREAS, pursuant to - the State Mining and Geology Board's adopted Pol ic ies 

and Cr i ter ia,  the State Geologist  has prepared prel iminary special  studies zones maps 

for  Mar in County which have been publ ished and posted as a publ ic  not ice and wi th in 

which al l  known property owners of  record have received not ice of  their  property’s 

inc lusion;  and 

WHEREAS, the State Geologist  has issued f inal  versions of  the special  s tudies 

zones maps, incorporat ing minor changes, for local  administrat ive use, and these f inal  

versions have been received by the County;  and 

WHEREAS, to defray the State and local  costs of  administer ing the program, 

the Alquist-Pr io lo Geologic Hazard Zones Act provides for fees to be col lected by the 

County;  and 

WHEREAS,  a method of  appeal by appl icants is  desirable and equitable; 
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NOW, THEREFORE, BE IT RESOLVED: 

 

1.  That al l  County agencies and departments are to observe and carry out the 

requirements of  the Act  and adopted Pol ic ies and Cr i ter ia.  

2.  The Planning Department is to review al l  appl icat ions for  new real  estate 

developments,  inc luding subdivis ions, land div is ions, master p lans, development 

p lans, and design reviews, and bui ld ing permits for s tructures for human habitat ion to 

determine i f  such projects are located wi th in the special  s tudies zones. The Planning 

Department shal l  not i fy  such appl icant  and the Department of  Publ ic  Works i f  the 

project is located wi th in the special  s tudies zones and also not i fy the appl icant that a 

geologic report  is  required unless waived by the Department of  Publ ic  Works and the 

State Geologist .  I  Publ ic  Works i f  the project  is  located wi th in the special  studies 

zones and also not i fy the appl icant that a geologic report  is  required unless waived by 

the Department of  Publ ic  Works and the State Geologist .  

3.  The Department of  Publ ic  Works is  to review al l  appl icat ions for  new real  

estate developments and structures for  human habitat ion wi th in the special  s tudies 

zones for compl iance wi th the Act and develop procedures for  i ts  implementat ion. 

4.  The appl icant shal l  re imburse the County for  actual  costs incurred in 

reviewing the geologic report  and also pay an addit ional bui ld ing inspect ion fee in the 

amount of one-tenth of  one percent of  the total  valuat ion of  the proposed bui ld ing 

construct ion to cover administrat ive costs,  as provided in the Act (Pub. Res. C § 2624 

and 2625). 

5.  Provis ions to implement this Act are to be included in a comprehensive 

seismic safety and geologic hazards protect ive ordinance to be developed by the 

County Planning Department wi th the cooperat ion of  the County Counsel and the 

Department of  Publ ic  Works for  considerat ion by th is  Board at  a later  date. 

6.  Any t ime l imits  speci f ied wi th in Ti t les 19, 21 and 22 are hereby waived unt i l  

any required geologic report  has been approved or  the need for  a report  waived by the 

Department of  Publ ic  Works and the State Geologist .  

7.  The Marin County Board of  Supervisors shal l  hear any appeals ar is ing from 

implementat ion of  th is  Act  in order to determine whether an undue hazard exists wi th 

respect to the appl icat ion. The appeals shal l  be submit ted in wri t ing to the Clerk of  

the Board of  Supervisors.  Al l  decis ions and f indings shal l  be given in wr i t ing to the 

appel lant.  
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PASSED AND ADOPTED at a regular meet ing of  the Board of  Supervisors held 

on the 23rd day of  December   ,  1974, by the fo l lowing vote:  

 

AYES:  SUPERVISORS Peter R. Arr igoni ,  Gary Giacomini ,  Thomas S. Pr ice, 

Arnold M. Baptis te,  Bob Roumiguiere 

WOES: SUPERVISORS - 

ABSENT: SUPERVISORS - 
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POLICIES AND CRITERIA FOP IMPLEMENTATION 

OF THE ALQUIST-PRIOLO GEOLOGIC HAZARD ZONES ACT 

 

 

PURSUANT TO MARIN COUNTY BOARD 

OF SUPERVISORS RESOLUTION NO. 74-42b 

 
 
 

1.  Appl icants for  new real  estate developments, inc luding subdivis ions, land 

div is ions, master  plans, development plans, and design reviews, and bui lding permits 

for  s tructures for  human habitat ion in the studies areas shal l  have a geologic report  

prepared by a geologist  registered in the State of Cal i fornia unless waived pursuant to 

Sect ion 2623 of  the Act (Pub. Res. C. 2623).  The contents of  the geologic report  shal l  

general ly  comply wi th the "Desired Content of  Geological  Reports Submit ted to the 

Department of  Publ ic  Works, County of  Marin,”  as appl icable to the Act.  

2.  Three (3)  copies of the geologic report  shal l  be submitted to the Department 

of  Publ ic  Works,  a long wi th a one hundred f i f ty  dol lar  deposi t  to cover the cost  to the 

County of having the report  reviewed by a geologist  registered in the Sate of 

Cal i fornia. Pr ior  to approval  of the report by the Department of  Publ ic  Works,  any 

addi t ional costs in excess of  the one hundred f i f ty dol lar  deposit  shal l  be paid by the 

appl icant.  I f  the cost to the County is  less than one hundred f i f ty dol lars,  the excess 

wi l l  be returned to the appl icant.  

3.  In addit ion,  pr ior  to issuance of  a bui ld ing permit  for  a structure for  human 

habi tat ion,  a fee in the amount of  one-tenth of one percent of the tota l  valuat ion of  the 

proposed bui ld ing construct ion shal l  be paid when a geologic report  has been required 

for th is  property.  

4.  Upon submission of the geologic report  to the Department of  Publ ic  Works,  

the Department of  Publ ic  Works wi l l  t ransmit  one copy to a geologist  registered in the 

State of  Cal i fornia,  hired by the Department of  Publ ic  Works to review such 
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reports.  The second copy wi l l  be transmit ted to the State Geologist ,  when approved, 

and the th ird copy f i led wi th the Department of  Publ ic  Works.  

5.  Where the appl icat ion is  for  a bui ld ing permit ,  reference to the Department of 

Publ ic  Works shal l  mean the Bui ld ing Inspect ion Divis ion of  the Department of  Publ ic 

Works,  and for  other appl icat ions,  shal l  mean the Land Development Sect ion of  the 

Department of  Publ ic  Works. 

6.  I f  a geologic report  is required, no permit  wi l l  be granted or  appl icat ion 

approved unti l  the geologic report  has been approved and any recommendat ions or  

condit ions implemented or  made condit ions of  such permit  or  approval .  

7.  I f  an appl icant is  d issat isf ied wi th the decis ion of the Department of  Publ ic  

Works or  i ts  consul tant ,  he may appeal  to the Marin County Geologic Hazard Advisory 

and Appeals Board wi th in f ive working days of  the date-of formal act ion by the 

Department of  Publ ic Works.  Any such appeal  shal l  be submitted to the Director  of  

Publ ic  Works.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



- 2 -  

 

  
 

Figure 1:  Unit 1 Local Coastal Program Boundary 



MARIN COUNTY 
LOCAL COASTAL PROGRAM 
UNIT 2 - Amended 

Environmental Hazards 

MARIN COUNTY COMMUNITY DEVELOPMENT AGENCY 
3501 Civic Center Drive, Room 308 

San Rafael, California 94903 



M A R I N  C O U N T Y 

L O C A L  C O A S T A L  P R O G R A M 

U N I T II 

Amended 

ADOPTED BY MARIN COUNTY BOARD OF SUPERVISORS 

December 9, 1980 

CERTIFIED BY STATE COASTAL COMMISSION 

Apri l 1, 1981 

AS AMENDED

December 9, 2004

The fol lowing document is the current amended version of the 1981 Marin 

County LCP Unit II,  which reflects al l policy text amendments approved by 

the California Coastal Commission from 1982 to 2004.  Fol lowing each 

amended policy is a note that provides the details of the 

Resolut ion(s)/Ordinance(s) passed by the Marin County Board of 

Supervisors that proposed and adopted each text amendment, as well as 

the corresponding action(s) of the California Coastal Commission.  All 

information contained herein is current as of Apri l 16, 2010, and is the 

most accurate portrayal of the amended LCP Policies to the best 

knowledge of the Marin County Community Development Agency at this 

t ime. 
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THE COASTAL ZONE IN UNIT I I  

Mar in 's  Unit  I I  coasta l  zone is  approx imately 70 mi les  in  length and general ly  
extends 1000 yards in land from the mean h igh t ide l ine of the sea. In  s ignif icant 
coastal  resource areas, i t  ex tends in land to the f i rs t  major r idgel ine para l le l ing the 
sea or f ive mi les in land from the mean h igh t ide l ine,  whichever is  less.  

The major natura l  feature in  Unit  I I  is  Tomales Bay, a long narrow bay 
separat ing the Point  Reyes peninsula from the coasta l  zone on the main land.  Two 
very  d is t inc t  landscapes are found on e i ther  s ide of  the Bay: the east  s ide is  
character ized by open, ro l l ing grass lands,  whi le the west s ide consists  of the densely  
wooded,  s teep terra in of  the Inverness Ridge.  The predominant  land use in  Unit  I I  is  
agr icu lture, pr imar i ly  grazing and dairy ing. Extens ive areas are also owned and 
managed by the s tate and federa l governments  as  publ ic  park land, inc luding Tomales 
Bay State Park,  the Golden Gate Nat ional  Recreat ion Area,  and Point Reyes Nat ional 
Seashore. Urban development is  general ly  conf ined to s ix  smal l  coasta l v i l lage areas:  
Olema, Point  Reyes Stat ion,  Inverness Ridge,  Marshal l  and nearby shore l ine hamlets,  
Tomales,  and Di l lon Beach.  

SHORELINE STRUCTURES 
COASTAL ACT POLICIES 

Coasta l  Act  pol ic ies  on the construct ion of  gro ins , breakwaters , p iers,  and other  
shore l ine s tructures are conta ined in Sect ion 30235. This sect ion l imi ts the purposes 
for  which such s truc tures  can be bui l t .  In addit ion,  the Secretary for  Resources has 
establ ished more deta i led pol ic ies for  use by departments wi th in the Resources 
Agency ( inc luding the Coasta l Commiss ion) when rev iewing shore l ine protec t ive 
projects .  The fu l l  tex t of  Sect ion 30235 is  g iven in  Appendix  A.  

PLANNING ISSUES 

There are two categor ies of shore l ine s tructures:  protec t ive works and p iers.  
Protect ive works , as the term impl ies , are used to protec t a harbor or  beach from the 
force of the waves. Piers can be used for  a var iety  of recreat ional or  commerc ia l  
purposes.  

Both types of  shore l ine struc tures , but  par t icu lar ly  protec t ive works,  can 
s igni f icant ly  in ter fere wi th the movement  and supply  of  sand a long the coast.  
Improper ly p laced gro ins, jet t ies , or  seawal ls  can reduce sand depos it ion, increase 
the rate of sand loss  and change i ts  d is tr ibut ion,  upset t ing the equi l ibr ium of the 
shore.  Mar ine s truc tures  can change current  patterns  and a l ter  the conf igurat ion of  
the sea bottom offshore.  In  addit ion,  shore l ine st ruc tures  can impair  access to and 
a long the coast,  damage sens i t ive habitats ,  and degrade the v isual  qual i t ies  of the  
coast.  

In  contras t to  these adverse ef fects ,  severa l benef i ts  may be gained by  the 
construct ion of p iers or  other  structures which serve coasta l dependent uses. Piers  
of fer  moor ings for  recreat ional  boats , serve the commerc ia l  f ish ing industry ,  and 

EXCERPT: LCP POLICIES ON SHORELINE PROTECTION AND HAZARD AREAS



- 4 - 

prov ide access to and over the water for  f ish ing, v iewing, and b irdwatching. In  
weighing these benef i ts  against  the potent ia l  adverse impacts of shore l ine s tructures,  
the number,  locat ion,  and purposes of those structures must  be evaluated.  

 
Current ly ,  there are approx imately  50 p iers  on Tomales Bay. Some piers serve 

coastal dependent uses, such as commerc ia l f ishing, whi le the major i ty  are at tached 
to s ingle- fami ly dwel l ings . Of the 50 p iers ,  5 prov ide for  publ ic  access and 3 a l low 
l imi ted publ ic  use, i .e. ,  16% of the total a l low some publ ic  use. The remain ing 42 p iers  
(84% of the tota l)  are pr ivate. The ex ist ing p iers  on Tomales Bay have af fected the 
scenic qual i ty  of  the shore l ine and, in some places, inter fere with publ ic  access to and 
a long the shore l ine.  The p iers ,  however,  do serve local  res idents  and v is i tors  and 
contr ibute to the dis t inct ive f ishing v i l lage character of  the Tomales Bay area.  

 
Recogniz ing the intent  of  the Coastal  Act ,  the County recommends l imit ing the 

number of new piers  constructed and d irect ing fur ther  development to ex ist ing bui l t -up 
areas. The purposes for  which shore l ine protect ive works  are bui l t  should be l imi ted 
and, i f  poss ib le,  mult ip le  use of p iers should occur.  These var ious ac t ions would help 
to  protec t  the scenic  qual i t ies of the Bay,  min imize inter ference wi th publ ic  access 
a long the shore l ine,  and min imize impacts on the mar ine env ironment.  Mar in County  
has a t ide lands ord inance which requires  a permit  for  the construct ion of  any p ier  or  
protect ive work  on t ide lands. The ordinance spec i f ies  that env ironmental ,  scenic,  
publ ic  t rust ,  and publ ic  safety  issues shal l  be considered in permit  review.  However ,  
the ord inance does not  d ist inguish among or  in  any way l imi t  the purposes for  which 
shore l ine s truc tures are to be used. Dis t inc t ions of th is k ind need to be added so that 
the ord inance ref lects  Coasta l Act pol ic ies.  
 
 
 

SHORELINE STRUCTURES 
 
 

LCP POLICIES ON SHORELINE STRUCTURES: 
 
1.   General po l icy .  The County d iscourages the pro l i ferat ion of  shore l ine s tructures in  

the Uni t  I I  coastal  zone due to the ir  v isual  impacts , obstruct ion of  publ ic  access, 
inter ference with natura l shore l ine processes and water c ircu lat ion, and effec ts on 
marine habitats  and water qual i ty .  In some cases, however ,  the County recognizes 
that  the construct ion of  protect ive works  or  piers  may be necessary  or  des irable. 
When'  p iers are a l lowed, mul t ip le publ ic  and pr ivate, commerc ia l  and recreat ional 
uses shal l  be accommodated,  i f  feas ib le,  to  max imize the use of  these s truc tures  
and min imize the need for  fur ther  construc t ion.  Coasta l permits for  al l  shore l ine 
struc tures  wi l l  be evaluated based on the cr i ter ia l is ted in the pol ic ies below.  

 
 
2.  Shore l ine protect ive works . The construct ion or reconstruc t ion of  revetments ,  

breakwaters, gro ins , seawal ls ,  or  other ar t i f ic ia l  s tructures for  coasta l eros ion 
control  shal l  be a l lowed only  i f  each of  the fo l lowing cr i ter ia  is  met :  

 
a.   The struc ture is  required to serve a coasta l-dependent use, a coasta l- related 

use in  a developed area, or  to protect  exis t ing development or  publ ic  beaches.  
 
b.   No other  non-st ruc tura l a l ternat ive is  pract ica l or  preferable.  
 
c .   The condi t ion caus ing the problem is  s i te  spec i f ic  and not  at tr ibutable to  a 

general  eros ion trend, or  the project reduces the need for  a number of  
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ind iv idual projec ts and solves a regional erosion problem. 
 
d.   I t  can be shown that  a st ruc ture(s)  wi l l  successful ly  mi t igate the effects  of 

shore l ine eros ion and wi l l  not  adversely  affect adjacent or  other sect ions of the 
shore l ine.  

 
e.   The s tructure wi l l  not  be located in  wet lands or  other  s ignif icant resource or  

habita t  area, and wi l l  not cause s ignif icant  adverse impacts  to f ish or  wi ld l i fe .  
 
f .   There wi l l  be no reduct ion in publ ic  access, use, and enjoyment of the natura l  

shore l ine environment ,  and construc t ion of  a  structure wi l l  preserve or  prov ide 
access to re lated publ ic  recreat ional lands or  fac i l i t ies .  

 
g.   The s truc ture wi l l  not  restr ic t  nav igat ion, mar icul ture, or  other  coasta l  use and 

wi l l  not  create a hazard in the area in which i t  is  bui l t .  
 
 

Before approval is  g iven for  the construc t ion or reconstruct ion of any protec t ive  
shore l ine structure,  the appl icant  for  the project  shal l  submit  a repor t  f rom a 
regis tered geologist ,  professional  c iv i l  engineer ,  or  cert i f ied engineer ing geologis t  
ver i fy ing that  the s tructure is  necessary for  coasta l  eros ion contro l and explain ing 
how it  w i l l  perform i ts  intended funct ion. Such a repor t  shal l  not  be required for  
emergency permit  appl icat ions; however,  the appl icat ion shal l  spec i f ica l ly  es tabl ish 
why the need for  protect ive structures was not  foreseen.  
 



- 6 - 

3.   Piers and s imi lar  recreat ional or  commerc ia l s tructures. These s tructures shal l  be 
l imi ted to s i tes located wi thin ex ist ing developed areas or parks.  New piers shal l  
be permit ted only i f  each of  the fo l lowing cr i ter ia  is  met :  

 
a.   The s tructure wi l l  be used to serve a coasta l-dependent use or  wi l l  preserve or  

prov ide access to re lated publ ic  recreat ional  lands or fac i l i t ies.  
 
b.   The s tructure wi l l  not  be located in  wet lands or  other  s ignif icant resource or  

habita t  area and wi l l  not ,  indiv idual ly  or  cumulat ive ly ,  cause s ignif icant  adverse  
impacts  on f ish or  wi ld l i fe.  

 
c .   The struc ture wi l l  not  inter fere wi th publ ic  access, use, and enjoyment of the 

natura l  shore l ine env ironment.  
 
d.   The s tructure wi l l  not  restr ic t  nav igat ion,  mar icul ture,  or  other  coasta l  use and 

wi l l  not  create a hazard in the area in which i t  is  bui l t .  
 
e.   There is  no p ier  wi th  publ ic  access wi th in 1/2 mi le,  or  use of  a nearby p ier  

would not be feas ible due to i ts  s ize,  locat ion,  or  conf igurat ion.  
 

The reconstruct ion of  ex ist ing p iers  shal l  be permit ted prov ided that  the p ier  is  of  
the same size and in the same locat ion as the or ig inal  p ier .  Enlargements-or 
changes in  des ign or  locat ion shal l  be evaluated based on cr i ter ia  (a)  through (e)  
above.  

 
4.   Publ ic  access requirement.  Publ ic  access to new piers  or  s imi lar .  recreat ional or  

commerc ial  s tructures  shal l  be required unless i t  can be demonstrated that such 
access would inter fere with commerc ial  f ish ing or  s imi lar  operat ions on the p ier  or  
be hazardous to publ ic  safety.  A publ ic  access easement from the f i rs t  publ ic  road 
across the appl icant 's  property  to  the p ier  shal l  be required as a condit ion of  
coastal  permit  approval.  

 
5.   Des ign standards for  a l l  shorel ine struc tures. The des ign and construct ion of any 

shore l ine structure shal l :  
 

a.  Make i t  as v isual ly  unobtrus ive as possib le;  
 
b.  Respect natural  landforms to the greatest  degree poss ib le;  
 
c .  Inc lude mit igat ion measures to offset  any impacts  on f ish and wi ld l i fe  resources 

caused by the project ;  
 
d.  Min imize the impairment  and movement  of  sand supply  and the c ircu lat ion of  

coastal  waters ; and 
 
e.  Address the geologic hazards presented by construc t ion in  or  near Alquis t-Pr io lo 

ear thquake hazard zones.  
 
 
 

NEW DEVELOPMENT AND LAND USE 
 
COASTAL ACT POLICIES 
 

Al l  of  the pol ic ies  in  Chapter 3 of  the Coasta l Act apply  to the issue of new 
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development and land use. [ inc luding]  hazards (Sect ion 30253)… 
 
HAZARDS 
 

Sect ion 30253 of  the Coasta l Act prov ides in  par t  that  new development be 
s i ted and designed to min imize r isks in  geologic,  f lood,  or  f i re  hazard areas or  in  
areas where the danger  of c l i f f  or  b luf f  eros ion ex ists .  The Act also prohib its  the 
construct ion of  protect ive dev ices that would substant ia l ly  a l ter  natura l  landforms 
a long b luffs  and c l i f fs .  

 
The major  geologic hazard in the Unit  I I  coasta l  zone is  a potent ia l  earthquake 

a long the San Andreas  fau l t .  This  faul t  runs northwest to  southeast through the center 
of  Tomales Bay, north to wi th in 1/2 mi le of Di l lon Beach and south through the Olema 
Val ley.  The epicenter of the great 1906 earthquake was located a long the fault ,  very  
near  the town of  Olema.  Geologis ts  have est imated that  earthquakes of  magnitude 7 
or  greater ,  w ith  hor izonta l  d isp lacements  on the order  of  10 feet ,  can be expected to 
occur  on the Tomales.  Bay sect ion of  the fault  every  75 to 300 years .  Such 
ear thquakes can be expected to cause ex tens ive ground shak ing, ground break ing, 
lurch ing, lands l ides, and faul t ing in the upland areas of  Uni t  11, and severe 
l iquefact ion a long the shore l ine of Tomales Bay.  

 
The Cal i forn ia Div is ion of Mines and Geology has mapped earthquake hazard 

zones throughout  the State, pursuant to the Alquis t-Pr io lo Specia l  Studies Zones Act 
of  1972. The ear thquake hazard zone in  Unit  I I  inc ludes most of the water area of 
Tomales Bay,  Tom's  and Sand Points  to  the nor th,  and par ts of Mi l ler ton and Tomasin i 
Points to the south.  South of Inverness, the earthquake zone extends onto the shore 
and inc ludes areas on both s ides of Sir  Franc is Drake Boulevard, smal l  par ts of 
Inverness Park,  and a l l  lands between Inverness Park and Point Reyes Stat ion,  as  
wel l  as the town of Olema. The State Min ing and Geology Board has adopted pol ic ies  
on earthquake hazard zones which prohib i t  new s truc tures  for  human occupancy on or  
wi thin 50 feet of  an act ive fault  t race, recommend more s tr ingent guidel ines for  
cr i t ica l community s tructures such as  hospita ls,  and require a geologic  report  to  
accompany an appl icat ion for  a development  permit  with in a spec ia l s tudies zone.  The 
County has adopted spec ia l procedures for  rev iewing development projec ts wi th in 
ear thquake zones, in keeping wi th the pol ic ies of the State Min ing and Geology Board 
and the requirements  of  the Alquist -Pr io lo Act.  

 
Eros ion of  beaches and b luffs  const i tu tes  the second major  hazard in  the Unit  

I I  coasta l  zone. Seawal ls  and r iprap have been p laced in  some locat ions around 
Tomales Bay to prevent  beach eros ion,  such as  in  the Marshal l  area,  and at  leas t  one 
appl icat ion has been made to the Coasta l  Commission for  a permit  to construct  a 
gro in.  The Coasta l Act pol icy on hazards prov ides that  new development avoid the 
need for  such protec t ive s tructures, espec ial ly  i f  the development is  not coasta l-
dependent.  LCP pol ic ies on shore l ine protec t ive works are g iven on page 132.  

 
Bluff  eros ion is  a s ignif icant hazard in the area north of Di l lon Beach to the 

Estero de San Antonio,  inc luding the Oceana Marin subdiv is ion.  This  area has been 
descr ibed by Clyde Wahrhaf t ig  in  his  Repor t  on the Geology of the Coast  Between 
Di l lon Beach and Estero San Antonio, Mar in County , Cal i forn ia, 1970, as  fo l lows:  
 

The coast of  Mar in County nor th of Di l lon Beach is  under la in largely by  
unstable masses of re lat ive ly impermeable crushed sandstone and shale,  
and is  subjec t to  very  act ive lands l iding.  Retreat of  the bluff  top at  the 
head of  the landsl ides may average a foot  or  more a year ,  and cannot 
prac t ica l ly  be contro l led by  r iprapping at  the base of  the b luff .  Soi ls  
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formed from th is  mater ial  have a h igh content  of  swel l ing c lays  and wi l l  
present  ser ious foundat ion problems as ide from the lands l ides.  A 
perennia l ly  h igh water  tab le in th is  impermeable mater ial  is  suggested by  
numerous seeps, spr ings, and patches of tu les on the upland above the 
b luff ,  and would ser ious ly  inter fere with underground sewage d isposal  
such as  by  sept ic  tanks and dra in f ie lds .  In  addit ion,  the eff luent  water  
from such sewage-disposal procedures would probably intensi fy  
lands l ide ac t iv i ty .  

 
The coast  north of  Di l lon Beach has also been ident i f ied by  the State as  an area 
where ex ist ing homes are endangered by b luf f  eros ion and future development would 
be, ser ious ly threatened: A repor t  issued by the State depar tment of  Nav igat ion and 
ocean Development  in  1977,  Assessment  and At las  of  Shore l ine Eros ion Along the 
Cal i forn ia Coast,  categor ized th is sect ion of coast  as  "cr i t ical"  for  eros ion and b luf f  
hazards.  Eros ion hazards in  Oceana Mar in have a lso been recognized by  the Regional  
Coasta l  Commiss ion in  i ts  development  standards for  the subdiv is ion.  Si te-spec if ic  
recommendat ions by  a so i ls  engineer  have been required in  the past  for  new s ingle-
fami ly homes,  in  order  to  address the hazards of  bui lding on steep s lopes,  lands l ides,  
s lumping, b luf f  and wave erosion hazards.  
 

Based on Coasta l Act  pol ic ies,  bluf f  and c l i f f  developments  must be s i ted and 
des igned to ensure stabi l i ty  and structura l integr i ty  for  the ir  expected economic  
l i fespans whi le min imiz ing the a lterat ion of  natura l landforms. The County Bui lding 
Department present ly  rev iews foundat ion p lans and the Land Development  
Department rev iews dra inage, grading, and s ite p lans. Both reviews are made on a 
case-by-case bas is.  LCP pol ic ies on hazards for  Uni t  I I  suppor t  th is  procedure and 
establ ish genera l s tandards for  development  on b luf fs  and in  other hazardous areas.  
The LCP also rezones the undeveloped land between the Oceana Marin subdiv is ion 
and Estero de San Antonio from A-2 to APZ-60,  in  recognit ion of  i ts  development 
constraints due to eroding coasta l b luf fs  in the area, v isual  impacts,  water qual i ty  
impacts  on the Estero de San Antonio,  and agr icu l tura l character.  
 

NEW DEVELOPMENT AND LAND USE 
 

LCP POLICIES ON NEW DEVELOPMENT AND LAND USE: 
 
5.   Hazards 

a.   An appl icant  for  development  in  an area potent ia l ly  subject  to  geologic  or  other  
hazards as  mapped by the County,  inc luding Alquist-Pr iolo ear thquake hazards 
zones, areas subject to tsunami runup, landsl ides, l iquefact ion, beach or bluf f  
eros ion,  steep s lopes averaging greater  than 35%, or  f lood hazard areas,  shal l  
be required to demonstrate that  the area of  construct ion is  stable for  
development,  the development wi l l  not  create a hazard or d imin ish the s tabi l i ty  
of  the area, and the development  wi l l  not  require the construct ion of protect ive 
dev ices that would substant ial ly  a l ter  natura l landforms a long b luffs  and c l i f fs .  
The appl icant  may be required to f i le  a repor t  by  a qual i f ied profess ional  
evaluat ing the geologic  condit ions  of the s i te  and the effect  o f  the 
development.  In addi t ion,  as  a condit ion of coasta l permit  approval,  the 
appl icant shal l  be required to s ign a waiver of l iabi l i ty  exempt ing the County  
from l iab i l i ty  for  any personal or  property  damage caused by natura l hazards on 
such  propert ies.  

  
b.  In  coasta l  bluf f  areas, new structures  shal l  be set back a suff ic ient d is tance 

from the b luff  edge to ensure with reasonable cer ta inty that they are not  
threatened by  b luf f  retreat  wi th in the ir  expected economic l i fespans C50 
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years).  The County  shal l  determine the required setback based on informat ion 
submit ted by the appl icant,  s taf f  invest igat ion, and a geologic  repor t  which 
may_ be required. The setbacks wi l l  be of suf f ic ient d istance to e l iminate the 
need for  shore l ine protec t ive works.  

c. Development  of any k ind beyond the required bluff- top setback shal l  be
constructed to ensure that a l l  surface and subsurface dra inage shal l  not
contr ibute to  the eros ion of  the b luff  face or  the stabi l i ty  of  the bluff  i tse lf .
Surface water shal l  be d irected away from the top of  the b luff  or  handled in a
manner which prevents damage to the b luff  by surface and percolat ing water .

d. New development  shal l  be s i ted and designed so that  no protec t ive shore l ine
struc tures  (e.g.  seawalls ,  gro ins,  breakwaters)  are or  wi l l  be necessary  to
protect the bui ld ing from eros ion or s torm damage dur ing i ts  expected
economic  l i fespan (50 years).  The appl icant may be required to submit  a
professional geologic  repor t  demonstrat ing that the projec t conforms to th is
pol icy .

e. The County encourages PG&E to ut i l ize mater ia ls for  overhead ut i l i ty  l ines
which minimize f i re  hazards to surrounding areas.

c) Des ign Rev iew Guidel ines. In addit ion to al l  o ther s tandards for
development rev iew in the Coasta l Program, the fo l lowing spec ia l Des ign
Rev iew Guidel ines shal l  apply  to  the process ing of  a l l  development
appl icat ions in  Paradise Ranch Estates:

1. Predevelopment Geotechnical - Engineer ing Studies . Ind iv idual  
engineer ing studies  wi l l  be required for  bui ld ing lo ts wi th in the Class 
3 and Class 4 s lope s tabi l i ty  zones as mapped in Wagner  and Smith,  
Slope Stabi l i ty  of  the Tomales Bay Study Area,  1977,  to  evaluate 
s lope stabi l i ty  and to engineer  foundat ions and struc tures  to prov ide  
for  proper grading, s i t ing, s tructural  s tabi l i ty  and seismic  des ign.  
These prov is ions are required by the LCP and Inverness Ridge 
Communit ies Plan,  as  wel l .  
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APPENDIX B 
Def in i t ions  

 
 
SOURCE: CALIFORNIA COASTAL ACT 
 

30101 
Coasta l-dependent development or  use means any development  or  use 
which requires a s i te on,  or  adjacent to ,  the sea to be able to funct ion at a l l .  

 
30101.3 

Coasta l- re lated development means any use that is  dependent on a coastal-
dependent development  or  use.  

 
30106.  

Development means,  on land, in or  under water ,  the p lacement or  erect ion 
of  any sol id  mater ia l  or  s tructure;  d ischarge or  disposal  of  any dredged 
mater ia l  or  of ,  any gaseous,  l iqu id,  so l id,  or  thermal  waste;  grading,  
remov ing,  dredging,  min ing,  or  ex trac t ion of  any mater ia ls ;  change in  the 
dens ity  or  in tens ity  of  use of  land,  inc luding,  but not  l imi ted to,  subdiv is ion 
pursuant  to  the Subdiv is ion Map Act  (commencing with Sect ion 66410 of the  
Government Code),  and any other div is ion of land, inc luding lot  sp l i ts ,  
except where the land div is ion is  brought  about  in connect ion with the 
purchase of  such land by  a publ ic  agency for  publ ic  recreat ional  use;  
change in the intens ity  of use of  water ,  or  of  access thereto; construct ion,  
reconstruc t ion, demol i t ion,  or  a l terat ion of  the s ize of  any struc ture,  
inc luding any fac i l i ty  of  any pr ivate, publ ic ,  or  munic ipal u t i l i ty ;  and the 
removal or  harvest ing of major vegetat ion other than for  agr icu l tura l 
purposes,  ke lp harvest ing,  and t imber operat ions which are in accordance 
wi th a t imber harvest ing plan submitted pursuant to  the prov is ions of  the 
Z'berg-Nejedly Forest Pract ice Act of  1973 (commencing with Sect ion 4511).  

 
As used in th is sect ion, "st ruc ture" inc ludes, but is  not l imited to,  any 
bui ld ing,  road,  p ipe, f lume,  condui t ,  s iphon,  aqueduct,  te lephone l ine, and 
e lec tr ica l  power  transmission and dis tr ibut ion l ine.  

 
30107 

Energy fac i l i ty  means any publ ic  or  pr ivate process ing, produc ing, 
generat ing, stor ing, t ransmit t ing, or  recover ing faci l i ty  for  elec tr ic i ty ,  natura l 
gas, petro leum, coal  or  other  source of  energy.  

 
30107.5 

Environmenta l ly  sens it ive area means any area in  which p lant  or  
animal l i fe or  the ir  habitats are e ither rare or espec ia l ly  va luable because of  
the ir  spec ial  nature or  ro le in  an ecosystem and which could be eas i ly  
d isturbed or  degraded by human act iv i t ies  and developments .  
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30108.2 
Fi l l  means ear th or  any other  substance or mater ia l ,  inc luding p i l ings-p laced 
for  the purposes of  erect ing struc tures  thereon, p laced in a submerged area 

30114.  
Publ ic  works means the fo l lowing:  

(a) Al l  product ion,  storage,  transmiss ion,  and recovery  fac i l i t ies  for  water ,
sewerage, te lephone, and other  s imi lar  ut i l i t ies  owned or  operated by  any
publ ic  agency or  by  any ut i l i ty  subjec t to  the jur isd ict ion of  the Publ ic
Ut i l i t ies Commission,  except for  energy fac i l i t ies.

(b) Al l  publ ic  t ransportat ion fac i l i t ies ,  inc luding streets ,  roads, h ighways,
publ ic  park ing lo ts and s truc tures , ports ,  harbors , a irpor ts,  rai l roads, and-
mass trans i t  fac i l i t ies  and stat ions,  br idges,_ tro l ley  wires , and other  re lated
fac i l i t ies. For  the purposes of  th is d iv is ion,  nei ther the Por ts of Hueneme,
Long Beach, Los Angeles,  nor  San Diego Unif ied Port  Dis tr ic t  nor  any of  the
developments with in these ports  shal l  be cons idered publ ic  works .

(c) Al l  publ ic ly  f inanced recreat ional fac i l i t ies,  a l l  projec ts of the State
Coasta l Conservancy, and any development  by a spec ia l  d is tr ic t .

(d) Al l  community  col lege faci l i t ies .

30121 
Wet land means lands with in the coasta l  zone which may be covered 
per iodica l ly  or  permanent ly  with shal low water and inc lude saltwater  
marshes,  f reshwater  marshes,  open or c losed brack ish water  marshes,  
swamps,  mudf lats ,  and fens.  
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SOURCE: DRAFT  STATEWIDE INTERPRETIVE GUIDELINES ON WETLANDS AND 
OTHER WET AREAS, CALIFORNIA COASTAL COMMISSION, UPDATED 
TO November 17,  1980.  

Wet lands.  
Usual ly  wet lands can be eas i ly  ident i f ied but in some cases,  due to the h ighly  

var iab le condit ions a long the Cal i forn ia coast,  d ist inguishing wet land boundar ies may 
be d if f icu l t .  In  such cases,  the Coasta l  Commission wi l l  rely  in  par t  on the presence of  
hydrophytes (p lants typ ica l ly  found in wet habitats)  and/or  the presence of hydr ic  so i ls  
(wet  so i ls) .  When there is  doubt  as  to whether  a par t icu lar  area can be cons idered a 
wet land under  the Coasta l  Act ,  or  when i t  is  not  c lear  where a wet land boundary  is  
located, the permit  appl icant  wi l l  be required to submit  a map ident i fy ing wet land 
areas with in 500 feet of  the proposed development us ing technical cr i ter ia suppl ied by  
the Commiss ion.  

Estuar ies .  
For  the purposes of  these guidel ines,  an "estuary"  is  a coasta l  water  body  

usual ly  semi-enclosed by land, but has open, par t ia l ly  obstruc ted, or  intermit tent  
exchange with the ocean and in which ocean water is  at  least  occas ional ly  d i luted by  
fresh water runof f  f rom the land. The sal in i ty  may be per iodica l ly  increased above the 
open ocean by evaporat ion. In general ,  the boundary between "wet land" and "estuary"  
is  the l ine of  extreme low water .  

Streams and Rivers.  
For the purposes of these guidel ines a "st ream" or " r iver"  is  a perennia l or  

intermit tent watercourse mapped by the Uni ted States Geologica l Survey on the most  
current 7.5 minute quadrangle ser ies , or  ident i f ied in  a local coasta l program, 

Lakes.  
For the purposes of these guidel ines, " lakes" are conf ined, perennial  water  

bodies mapped by the United States Geologic  Survey on the most  cur rent  7.5 minute 
quadrangle ser ies , or  ident i f ied in  a local coasta l program. 

Open Coasta l Waters  and Coastal  Waters.  
For  the purposes of these guidel ines,  "open coastal  waters"  or  "coasta l waters"  

refer  to the open ocean over ly ing the cont inenta l  shelf  and i ts  assoc iated coast l ine. 
Sal in i t ies exceed 30 par ts per thousand with l i t t le or  no di lut ion except oppos i te  
mouths of es tuar ies.  

Fur thermore,  for  the purposes of  these guidel ines,  some por t ions of  open 
coastal  waters , genera l ly  areas wi thout  espec ia l ly  s ign if icant p lant or  animal l i fe ,  may 
not  be env ironmenta l ly  sens it ive habitat  areas. Env ironmental ly  sens it ive habitat  
areas with in open coasta l waters may inc lude Areas of  Spec ia l  Bio logica l Signi f icance 
as ident i f ied by the State Water Resources Contro l Board, habita ts of rare or  
endangered spec ies,  near-shore reefs ,  and kelp beds.  
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Ripar ian Habi tats.  
For  the purposes of these guidel ines,  a " r ipar ian habitat"  is  an area of  r ipar ian 

vegetat ion.  This vegetat ion is  an assoc iat ion of  p lant  spec ies  which grow adjacent  to 
freshwater  watercourses,  inc luding perennial  and in termit tent s treams,  lakes,  and 
other bodies of  f resh water .  

NOTE: The technical  background mater ia l  for  these guidel ines and a more thorough 
explanat ion of  wet  habi ta ts  and their  def in i t ion may be obta ined from the 
Cal i forn ia Coasta l Commiss ion.  





ix 

 
 
 
 

Figure 1:  Unit I I  Coastal Zone 
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