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Revised Fial Duxbury Reef ASBS Compliance Plan

EXECUTIVE SUMMARY

In 1972 the CaliforniaState Water Resources ContBdard (State Water Boardplopted the California

hOSIFy tfly ohOSIYy tfly0o Fa GKS {4l itkaQsincedeetr SNI |j dzl f
reviewed every three years and updatagnecessary.The Ocean Plan provides the basis for regulation

of waste discharges toceanwatersand applies to both point and nonpoint source discharges.
ARSYGAFTASAE . SYySFTFAOAILIT !asSa 2F /I fATF2NYWQOos,and2 OSI vy
sets forth a program of implementationThe Ocean IBn prohibits waste discharges, including storm

water runoff, to Areas of Special Biological Significance (A$BiS)absolutevastedischarge
LINEKAGAGAR2Y | LILX ASa dzyt Saa |y GaSEOSLIiAZYyéE A& INY

On March 20, 2012, thBtate Water Board adopted a GeaEException to the Ocean Plan waste
discharge prohibitionio ASBS. The General Exception (State Water Board Resolution N@OA@] As
amended by 2012031) governs point and nonpoint source waste discharges to ASBS, including storm
water runoff. ItincludesSpecial Protections for Beneficial Uses of ASBS and requires development of
ASBS Complian&dansby permitted point source dischargers or ASBS Pollution Preveplaoms by
non-point source dischargers. Twerggvenapplicants, including the Caty of Marin (County¥or the
Duxbury Reef ASBS, were granted coverage under the General Excé@pi@special Protections
requirements were incorporated into th2013 Statewide Phase Il SmdB4 General Permit (Order No.
20130001-DWQ) as Attachment @hich provides the regulatory mechanism to enforce the Special
Protections ThisDuxbury ReeASBS Compliance Plan describes how the County will comply with the
Special Protectionslt addresses the portion of the Duxbury Reef ASBS watershed that is Godaty
jurisdiction ands subject to theNational Pollutant Discharge Elimination System (NPOES)ral
Permitand Waste Discharge Requiremefus StormWater Discharges from MS4&rder No. 2013
0001-DWQ;Phase Ipermit).

The Duxbury Reef ASBS taled on the southern tip of the Point Reyes peninsula near the
unincorporatedcommunity of Bolinas in Marin Countyalifornia. Duxbury Reef is the largest shale reef

in Californisandan extensive system of rocky intertidal and subtidal habifidie waersheddraining to

the ASB$overs approximately 5 square miles @)@cres), and the ASBS includes 3.8 miles of

coastline Thelargely ruralatershedhasjust over 2 percent impervious area and is dominated by
openspace land to the north and a runasidential area inthe soutlt. KS / 2 dzy 1@ Q& 2dzNR & RA C
dominated by the Bolinas Mesa rural residential community whiddituated orarelatively flat terrace

with steepcoastal blufé that are vulnerable to episodic bluff erosiofihearea which is roughly 15

percent imperviouss drained by a network afegetatedroadside ditches that discharge directly to the

ASBS or to the ASBS via Alder Creek and its tributaries. The State Water Board identified 52 natural and
anthropogeniarainagedo Duxbury Reef ASBiS¢luding five activelrainagedor which the County is

fully or partially responsible.

Stormwater runoff and nonstorm water dischargeBom (i KS / 2 dzy i1 @ Q&4 @azddaie® A OG A 2 y |
under the Phase fermit. The Phase fermit prohibitsmostnon-storm water discharges and specifies

actions necessary to reduce the discharge of pollutants in storm water to the Maximum Extent

Practicable.With the assistance and guidance of the Marin County Stormwater Pollution Prevention
Program(MCSTOPPP), the County is implementing the Phpseniit requirements. Non-structural

Best Management Practices (BMPs) required by the Phase Il pecinide public education and

outreach, inspections of businesses and construction si@sstructionsite stormwater pollution

prevention,spill response, investigation of illicit dischargasd associatedeporting to theRegional

Water Board Structural BMPs include pesbnstruction storm water managemefdr development

ii
September 2016



Revised Final Duxbury Reef ASBS Compliance Plan

consisting of site design rasures, source control measures, LID design standards, and
hydromodification management measures.

The Ocean Plan Special Protections requirememst® integrated ito the 2013Phase Ipermitin
Attachment C There are a number of areas where existitaymwater program activities were

modified for implementation in the ASBS watersheé\n inspection program has been adopted by the
County to comply witliequirements in the Special Protections to inspect storm drain outlet pipes to the
ASBS and to condumore frequent inspections of industrial, commercial, and construction sites.
addition, the County isonductingpublic outreach that targets residences in the ASBS watersbieihg
SWRCB grant funds in teemmerandfall of 2013,the County retrafted the parking areaof the Agate
Beach County Parlvith pervious pavement and integrated storm water retention and infiltration
structures. A report for the SWRCB (SCCWRP 2003) identified the Agate Beach parking lot as the
upstream source forthe Cotn@ Qa f F NASadG ! {.{ RAAOKINHS 05! - nndovo
at this location habeen shown to be effective at addressing this soueee- and postconstruction

water quality monitoring of the parking lot project demonstratachearly 60%eduction in runoff

volume as well aseductions inthe concentrations of sediment, oil and grease and some trace metals
resulting from the parking lot BMRSchiff and Brown, 201%oeller and Carson, 2015).

The ASBS Special Protections contadmitoringrequirements for identified discharges to an ASBS.
These mandatory requirements include the Core Discharge Monitoring Program and the Ocean
Receiving Water and Reference Area Monitofinggramwhich together are mearto characterize the
discharg and fs impact on the ASBS receiving watdrsorder to meet thenonitoring requirements,
the County joined the Central Coast ASBS Regional Monitoring Program (CTR&Ri)ial two-year
monitoring prograncommenced wittdischarge and receiving wateamping during three2013-2014
wet seasorstorm eventganalysigesults are pending), ancbntinuedduring20142015 wet season
Limited storm events requiregostponingthe completionof characterizatiormonitoringuntil the 2015
16 wet seasonThe final eport from the CCRMP ASBS litaring is available (AMS 2016).

Based oranalysis opre-storm samplaesults fromthe receiving waterghere appear to beollutant

sourcesoutside of local stormwater discharges that amgactingthe ocean water quality aDuxbury

Reef Pollutant sources could includgology, atmospheric depositiodischarges to the ASBS from

lands not under County jurisdiction, or more likely fréargeregional sourcesuch assan Francisco Bay

or ocean waters outside of the ASBIB this case,tsuctural and nonstructuralBMPs implemented on

land in the ASBS watershathy notnecessarilf S R (2 O2YLX Al yOS gAGK ayl (daz
ocean receiving watersHowever, the County witlontinue to maintairthe structural and non

structural BMPs detailed in this plan in orderitaprove discharge water qualitpaximum extent
practicableandcomply with the Special Protections.

The County will implementlaSpecial Protections requirements consistent with siseduleset forth in
the State Water Board Resolution modifications to it approved by the SWRCB st&bmpliance
measureswill bereported in the/ 2 dzy Bhase ermit annualreport.
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1.0 INTRODUCTION

On March 20, 2012, th€aliforniaState Water Resources Control Board (State Water Board) adopted a
General Exception to the California Ocean Raste discharge prohitibn to Areas of Special Biological
Significance (ASBSJhe General Exceptid®tate Water Board Resolution No. 280212, as amended

by 20120031)governs poinand nonpoint sourcavastedischargeso ASBSincluding storm water

runoff. Itincludes Speal Protections for Beneficial Uses of ASBS and requires development of ASBS
CompliancePlansby permitted point source dischargers ASB%ollution Prevention Plarsy non-

point sourcedischargers.Twentysevenapplicants including the County d#larin (County)for the

Duxbury Reef ASB8ere granted coveragender the General ExceptioThis ASBS Compliance Plan
describes how the CountgNational Pollutant Discharge Elimination System (NPDES) program
permitted point source dischargewnill comply wth the Special Protections.

Core Discharge and the Ocean Receiving Water and Reference Area Monitoring Programs chdracteriz
the discharge, receiving wateasid establishing the natural water qualitgferenceconditionsduring
the201314, 201415 and201516 winter seasos

Thecontent and organization of thikSBS Compliance Plan follthe requirements described in
Provisionl.A.2 of Attachment B (Special Protections for Areas of Special Biological Significance,
Governing Point Source Discharges of Storm Water and Norpourte Waste Discharges) to the
General Exception ResolutioRollowing this introductionSection2 provides a regulatory background

and describes fundamental provisions of the Special Protections. Section 3 dedwzibesbury Reef
ASBS watershe&etion 4 describethe existingregulatory programs address water quality in the ASBS
Section5 describeghe structural and nosstructural B.stManagementractices (BMPs) currently
employed or fanned in the future.Section6 summarizesi K S/ 2 dB@nioditOréag program.

Section? includes the compliance and implementation schedule. References used in the development
of thisASBEompliance Plan are cited in Sectin
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2.0 ASBRREGULATORY BACKGRDUN

In 1972 the State Water Board adopted the Califdrni h OSFy tfly o0hOSFy tflyo | &
guality control plan for ocean waters. The Ocean Plan provides the basis for regulation of waste

discharges to coastal waters and applies to both point and nonpoint sources discharges. Itis

implemented by lhe State Water Board and the six coastal Regional Water Quality Control Boards

(Regional Water Boarjls InMarin County, the San Francisco Bay Regional Water Be#nd lead

agencyfor Ocean Plan implementation.

The Ocean PladentifiesBeneficialUses2 ¥ / | f AT2NY Al Q& 20SlIy g+ GSNBRZ Sai
numericalWater Quality Objectives(WQOs)protective ofthose BeneficialUses, identifies areas where

discharges are prohibited, and setstfoa program of implementation to ensure th#®#QOsare

achieved and Beneficial Uses are protectéitheCalifornia Water Code requires review of the Ocean

Plan at least every three years¢asurethat current standards are adequate andntinue to protect

indigenous marine speciesmdhuman health. The currer@0120cean Plan was adopted by the State

Water Board with Resolution No. 220056 andisin effect as of August 19, 2013.

Shortly after adoption of the 1972 Ocean Plan, the State Water Board desigsw#esB Scomprising
approximately onghird ofthe{ G G SQa 02 I a (iDutbynsReeASBSASBEz8uppgrHan i K S
unusual variety of aquatic life, and often host unique individual species. They are considered the basic
building blocks for a sustainable, resilient coastal environment and economge E383 the Ocean Plan

KFa LINPKAOAGUSR 41 aGS RAAOKINBSa G2 '{.{ FyR aiGld4s
FNRY &adzOK RSaA3AyFrGSR FNBFra G2 FaadaNB YIFIAyaSylyoS
This absolutevastedia OKIF NHS LINPKAOGAGAZ2Y | LILX ASa dzyft Saa +y aS$

As of January 2005, ASBS areaswefe &a A 3y 4GSR a | adzoaSi 2F a{GFGS
I NBFaé¢ o6{2vt! a0 GKIFIG NBIdZANB &ALISOAIf LINBelinBOlIA2Yy d
- adFdS 61 G§GSNJ |jdzl t A fedrestidN®aiing @ éstutriie atedldesigndtedtoa | y 2 y
protect marine species or biological communities from an undesirable alteration of natural water

guality, including but not limited to, areas of sj@diologicakignificarrethat have been designated by

the State WateB2  NR (O KNRB dzZZ3K A G& & (SNJ |Toe séchion Rirthe Btafes N2 £ LI |
GKFG aLy F+ adlrasS 6FGdSNIljdzr t AGe LINRPGSOGMeY | NBIFI LI
prohibited or limited by special condition®onpoint source pollution shall be controlled to the extent

LIN} OGAOIF o0t Soe

Recognizing thatoint and nonpoint source discharges into ASBS are occurring, despite the Ocean Plan
prohibition, the State Water &rd contracted with the Southern California Coastal Water Research
Project (SCCWRP) to survey by fodbaat all discharges intASBS in California. SCCWRP (2003)
identified 1,658 discharges into ASBS statewide, many of which are storm water outfadlttqu

under the NPDES program throulflunicipalSparateSorm Sewer System (MS4) permits local
governmentgState Water Board 2012).

On October 18, 2004, following the SCCWRP study, the State Water Board notified the County that they
must cease ston water and norstorm waterwaste discharges into theuxbury ReeASBS, or apply for

an exception to the Ocean Plan. The County was one of 27 applicants requesting an exaeption
discharge to various ASBBoughout California The exception was appred by the State Water Board

as part of a General Exception in Resolution No. 22 titled,GApproving Exceptions to the

California Ocean Plan for Selected Discharges into Areas of Special Biological Significance, Including
Special Protections fd@eneficial Uses, and Certifying a Program Environmental Impact R&€gdre

2
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exception is a special permission, granted by the State Water Board, to discharge into the ASBS. It is not
a discharge permit and only appliesgoint andnonpoint source dischargge.g, stormwater runoff

which can be either a point or nonpoint dischaygeovided they are covered under an appropriate
authorization, such as an NPDES permit. Stringent Special Protections were adopted by the State Water
Board as conditions for thed®an Plan Exception. State Water Board Resolution No-@03Prevised

the deadline for compliance with natural ocean water qudilign four years to six yearsPotential
environmental effects of the General Exception and Special Protections weradhin an

Environmental Impact Report in accordance with the requirements of the California Environmental
Quality Act (CEQA) (State Water Board 2012).

2.1. Special Protections
This ASBS Compliance Plan describes how the Cauyptint source (storm drain syan) discharger
permitted under theNPDE®rogram will comply with the Special Protections.

2.1.1. Permitted Point Sourcé&torm Water Discharges
Permittedpoint sourcestorm water discharges into an ASBS are only allowed under the conditions set
forth in Provisio I.A.1.a of the Special Protections, which include:

(1) The discharges are authorized by an NPDES permit issued by the State Water Board or Regional
Water Board:;

(2) The discharges comply with all of the applicable terms, prohibitions, and special conditions
contained in the Special Protections; and

(3) The discharges:
() Are essential for flood control or slope stability, including roof, landscape, road, and parking

lot drainage;

(i) Are designed to prevent soil erosion;
(iii) Are composed of only storm water runoff.

In addition, discharges composed of storm water runoff shall not alter natural ocean water quality in an
ASBS, the discharge of trash is prohibited and only discharges from existing storm water outfalls are
allowed.

2.1.2. Permitted Point SourceNon-Storm Water Discharges

Non-stormwater dischargefto an ASBS are prohibited except as provided irSjecial Protections

¢ bn-storm water dischargesare definedin two waysin the Special ProtectionsThe firsdefinition is

Fa alye gl aisSnNarotkdr MEES perntittbidstérmidrain system to an ASBS that are

y2i O2YLRASR SY(iANBHOI2FYRIBKNE aAaSOSMR RSTAYAGAZY
result of a precipitation event. Thigpe ofrunoffA a 2 F 1Sy NBFSNNBR (p2®. I & WRNE

Several types of nestorm water discharges are allowed und@&wovisionl.A.1.e(2) of the Special
t NEGSOGA2YaT GLINPOARSR (GKIFIG GKS RA&AOKIFINBSA NB Sa
stability, slope stability or occur naturadhg ¢tKSaS AyOf dzRSY

(a) Discharges associated with emergency firefighting operations.
(b) Foundation and footing drains.

(c) Water from crawl space or basement pumps.

(d) Hillside dewatering.

(e) Naturally occurring groundwater seepage via a storm drain.
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() Non-anthropogenic flows from a naturally occurring stream via a culvert or storm drain, as long
as there are no contributions of anthropogenic runoff.

LY FTRRAGAZ2YZ Yy bt59{ LISNNYAGGAY3T I dziK2NRAGE O0A PSP
storm water discharges toaMS4 with a direct discharge to an ASBS only to the extent the NPDES
LISNY¥AGGAY3 FdziK2NAGe FAYRA GKFIG GKS RAaOKFNHS R2S
{LISOAIFfT tNRGSOGAZ2YA t NR DA aA 2stormiwatérdsvhar§edshallinot &4 G I G S &
cause or contribute to a violation of the water quality objectives in the Chapter Il of the Ocean Plan nor
FEfGSNI yIFGdz2NI & 20Sty gl GSNIljdzZ- €t Ade Ay |y 1 {.{®¢

2.2. Water Quality Objectives

Chapter Il of the Ocean plan sets forth narrative anohetic limits or levels of water quality

characteristics for ocean waters to protect Beneficial Uses, and inchadzerial (for water contact

recreation and shellfish harvesting), physical, chemical, and biological standards. Provision II.A.3 of the
Oceyy tfly adlrisSa GKIG aO02YLIXALFYOS gAGK GKS g GSNI |
from samples collected at stations representative of the area within the waste field where initial dilution

Aa O2YLX SGSRd¢ C 2 NihéiDizkhBry Re&f AFBS disolailgdsBngia dilutiandsO K | &
GO2yaAARSNBR (G2 0S O02YLX SGSR ¢KSy G(GKS Y2YSyildzy AYyR
significant mxing of the waste, or the diluting plume reaches a fixed distance from the discharge to b
ALISOATFTASR o0& (KS wSaAz2ylt .2 NRX ¢6KAOKS@SNI NBadz i

2.2.1. Natural Water Quality Definition
In response to regulatory concerns about ASBS, the State Water Board empanelled eight experts from
different scientific dis¢iJt A ySa (G2 RS@St2L) I FdzyQiA2yltf RSTAYAGAZ

TheNatural Water QualitfCommittee(NWQCYecognized thahatural ocean water would be expected

to vary noticeably from place to place and from time to time, and that there are nijuoecurring

large-scale ocean cycles that dramatically influence water quality characteiistizdonger time

frames that the oceans are no longer free from marade constituents with trace contaminants being
measureable worldvideand that truly nattNJ € & G SNJ ljdzr ft AG& LINRPolofeée R2Sa
coastal ocean Consequently, it considered that defining natural water quality with specified

constituent concentrations was impractical, and recommended comparisons of ASBS water quality to

water quality measured at reference sites (i.e., in the ocean at the mouths of streams whose watersheds
$SNBE BHohr>r dzyRSOSE2LISR fIyRO Ay 2NRSNI G2 3IIdAS 6KS
Yy I GdzNI £ & | TheS\Nefurgl Whtdr @ualdydtémttée set up criteria that could be used to

evaluate reference sitegndto defineoperational natural water qualitat the reference sites The

criteria included the following (SCCWRP 2010):

i Sites should be in the surf zone at the mouth of a freshwaiautifwatershed).
i The upstream watershed should have no more than 5% development based on National
LandcoveDatabase (the development threshold was 10% in Southern California sites).
1 Samples should have no detections of strictly anthropogenic pollutargsgesticides, DDT,
PCBs, etc.).
Reference area receiving watarsist not hinder the ability of marine life to respond to natural cycles
and processes (i.e. no observed toxicityJoreover, the Committee established a statistical indicator of
natural waer quality based on the concentrations of pollutants within the entire population of
reference sites. The Committee recommended that ocean concentrations of a pollutant at a stormwater
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discharge in an ASBS would be considered to have altered naturalifiatceeded the 85
percentile of measurements of that pollutant in all reference site samples.

It was noted by theN\WQQiI K i a! f 6 K2dzZAK WYFAYGSylFyOS 2F yI (dzNT ¢
would be desirable, such a goal may notalways bere@ldti / 2y aARSNAYy3I (GKS RSTAYA
jdzZl t AGeQX YR O2y&aARSNAY3 GKS ylGdNBX SEGSYids | yR
coastal waters (and their ecosystems) and on the watersheds and stream systems that drain to the

coast,ii aSSvya dzyftAalSte OGKFdG Wyl Gdz2N} €t &1 GSNJ Ijdz £ A
O2yRAGA2Yy a0 IINB 2NJ OFly o6S O2yaiaidSy{SCEWRPOX® S @

ie O:
SRt
Observed differences reference areavater qualitydata show thatthere are significantegional and
subregionaldifferences imatural water qualitypbetween and among areas imorth, central and

southern CaliforniaAMS 2016Schiff et al, 2016 Duxbury Redfesbetween the northern and central

reference areag60c¢miles south of the southermost North Region site, and 4files north of the

northern-most Central Regionsitd) YR gAff 06S O2YLI NBR (2 GKS Yz2aid 1
j dzI £ A (@ & The $hfludngelofiSar2 Arancisco Bayear shoreocean conditions in the regiomill

be consideredas monitoring results are compared nmatural water quality In their 2010 reportthe

NWQC anticipated situations like tistingii K & ahyS O2y OSNYy NBtlFGSR G2 (K
regulation of a specific ASBS is that the conditions of thei@mhbeceiving waters may be influenced as

much, or more, by discharges outside of the ASBS. These external ASBS discharges, if large enough, may
2P0SNBKSEY RAAOKIFINBSAE AyaARS GKS ' {.{¢ o6{/ /2wt HAMm

As an exampleAnalysis of monitoring data from DuxbuReef demonstrate several events wheme-

stormreceiving water monitoring samplegere elevatedor several constituentselative toan 85"

percentile reference area valumlculated from all reference areas in the Central Coast ASBS Regional
Monitoring Program(CCRMP). Efindingthat it is possible thatt y I (i dzNJ f  grhay otk |j dz £ A { & €
met even prior to any stormwater runoff from the upstream waterstsemjgess significant influence of

sources outsidef the ASBSvatershed? stormwater conveyance system

Afull analysis of the tweyearcharacterizatiordataset demonstrates significant differess in reference

area water qualitypetween sites. This is most evidemith respect to trace metals with northern

reference areas having much higher trace metal concentrations than those in the southern part of the

Central Coagnonitoring program area (AMS 201@ecause the observed differencappear toreflect

real geographic differences in background levels of some constitueats/in U oadeivifigévatersthe
85"LISNDSY At S ayl GdzNI £ & (S NIrdpiddalfscalé. sTherelRS, TalkinggA G A 2y &
water quality at Duxbury Reef will be compared to th& @&rcentile calculated from the two most

proximate reference areas monitored by the programheseissueswill alsobe pursued in discussions

with both State and Regional Waterboard staff.

2.3. Compliance Plan

The Special Protections requidevelopment of a Compliance Plan that describes the measures by

which the Special Protections will be achieed ¢ K S intofhdmfaiirduficipalities and

unincorporated areasvithin the NPDE®ermit bourdary, includinga portion ofunincorporatedBolinas

draining to the Duxbury Reef ASBNE 02 @S NB R dzy RS NINPBESererallPérbit 2 F / | f A
and Waste Discharge Requiremeftds StormWater Discharges from MS{®rder No. 2013001-DWQ;

Phase Ipermit). ThisASBS Compliance Plaadresses th@ortion of the Duxbury Reef ASBS watershed

that isunder County jurisdiction anid subject to the Phase Il permit.
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Revised Fial Duxbury Reef ASBS Compliance Plan

The Draft ASBS Complian€danwas submitted orSeptemberl9, 2014, per the time adjustnm

granted by the State WatdBoard on August 14, 2013, angs subject to approval by the Executive

Officer of theStateWater Board.The Final ASBS Compliance Rlaasubmitted prior toSeptember 20,

2015, one year after submittal of the Draft ASBS Qmmge Plan.Thisrevised Final ASBS Compliance
Planincorporatesour understanding ofmonitoring results and natural water qualitglative to Duxbury

Reef ASBImplementation of the ASBSompliance Plawill continue to beNB LI2 NII SR Ay (GKS [ 2
Phase Ipermit annual reports.

If a County identified discharg&ere causing or contributing to an alteration of natural ocean water
guality in the ASBS, it may be necessary to revise the ASBS Compliande *laaess for evaluating
potential alterationsto natural water qality in the ASB&nd their potential causesasdeveloped by

the Central Coast ASBS Regional Monitoring Progeavs 2016) However, establishing a link between
anthropogenic sources storm water discharge and water quality in the AS&®iving watelis

challenging for a number of reasons, including the high variability in stormwater monitoring results and
the multitude of factors that may impact water quality in the ASBS receiving watér agjeology,
atmospheric depositiorglischarges to the A from lands not under County jurisdictitime influence

of water from San Francisco Bayother ocean waters outside of the ASBS

In any case, #édditionalda 0 NHzOG dzNJ f . at Q&4 FNB AYLX SYSYUiSRX 2NJ AT
facilities are mad, this compliance plan and the associated maps will be updated and submitted to the
Regional and State Waterboards.
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3.0 DUXBURY REEF ASBS@THPTION

The Duxbury Reef ASBS is located on the southern tip of the Point Reyes peninsula near the community
of Bolinas in Marin County,dlifornia The ASBS area extends south from the mouth of Arroyo Hondo
Creek to the southern extent of a waeat bedrock bench which creates the redte watershed

draining to the ASB&vers approximately 5 square miles @)@cres), and the ASBS includes 3.8 miles

of coastling(Figure3.1). The Countyhas jurisdiction, and is covered by the Phageiinit, on most of

the Bolinas Mesa, at the southern end of the ASBS watershed Rigare3.1 mapsthe County MS4

permit boundary which is the areaddressedy this ASBS Compliance Pldihis area is hereinafter

referred to as the Compliance Plan Area, or @Rd\represents roughly 377 acres, or just over 12% of

the area draining to the Duxbury Reef ASBS.

The ASBS watershectindes Alder CreekesaCreek(also known asVvl Q0re@kj Arroyo Hondo, and
numerous intermittent streamsBoth Alder and Mesa Cree#train a portion of the Bolinas Mesa
Arroyo Hondo drainareas of the Point Reyes National Seashore and dischargfes torth extent of
the ASBSThe ASBShorelineis split in ownership between the National Park Service (Arroyo Hondo
South to Poplar Road) and privatad statelands on the Bolinas Mesahe Duxbury Reef State Marine
Conservation Area and Extensiomianaged by the California Department of Fish and Game, and
extends offshore for a distance of 1,000 feet.

Duxbury Reef is the largest shale reef in California (State \Band1979). Depths are primarily
shallow, approximately 30 feet at 0.5 miles from shore, and 60 feet at 1 mile from shoratrow
beach at the base of thcliffs provides limited sandy subtidal habitat mixed with large smoothed
boulders. The cliffs are unstable and also subjectvind andwave erosion Duxbury Reef contains an
extensive system of rocky intertidal and subtidal habitatlower tides,extensive tide pools lined with
seaweed and beds of mussels and a widgety of invertebrates are exposed (Pawg8§07). The 1979
ReconnaissancBurvey Report for the Duxbury Reef Reserve and Extension (State Bdateld 979)
incorporated habitat and sTies data collected along the raghich included subtidal and intertidal
marine invertebrates, marine plants and marine figfecies.The reef contains a variety of habitats and
marine species, including a rigttertidal biotasuch asea slugs, clanmend worms, a rare burrowing
anemone andinique acorn worn{Fall Creek Engineering and Strelow Consulting 2007)

Fifty-two drainages were identified in th2003SCCWRP survef/the Duxbury ReeASBSThirty-seven

of these werdisted asoutlets (i.e., sreams)and springs/seepsThe remaining drainages included 10
identified discharges aniive unknowns Thesefive unknown drainageappear tohave been supply

lines for homes lost in previous landslide® are no longer activeOne of theidentified discharges,
DUXO009, is actually a conduit conveying Waters of the United States from an unnamed stream on the
Bolinas Mesa to Agate Beach adjacent the Alder Creek oBtate Water Boardtaff considesthis a
medium priority ASBS, due to the drainagenfrhomes, roadghe Agate Beacparking lot and other

areas
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Revised Fial Duxbury Reef ASBS Compliance Plan
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Duxbury Reef ASBS _____ Main $treels
Drainage Points and Highways
County of Marin S %= Waterways
Rermit Boundary Census 2010 Boundaries:
Unincorporated \-... Bolinas CDP
Marin County . . (Census Designated

(outside Permit Boundary) -~~~ Ppiace)

% Marin County Open Space Duxbury Reef ASBS:
M District Preserves m Wetsshisd Area
Point Reyes

National Seashore =2 State Water Quality
'~ Protection Area

Golden Gate Agricultural
National Recreation Area Lagnd Use

Pacific
Ocean
Duxbury Reef
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Biological
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X
N
>
MS4: Municipal Separate
N E y 2 Storm Sewer System o9
r— I )
keat The County of Marin (County) MS4 permit y includes the T land area within the Census ~ Marin County §
0 1,000 2,000 hihad ) ¥ . 3 ! e

2010 L Area, Census Desig Places (from A), and Jol parcels  Stormwater Pollution é

within the Duxbury Reef ASBS watershed. Parcels within Marin County Open Space District Preserves, Prevention Program 1, | <t j

Golden Gate National Recreation Area, and Point Reyes Natic are from the permit May 2013 W

MAP IS REPRESENTATIONAL ONLY. boundary. There are other parcels within the permit boundary where the County does not have jurisdiction,
DATAARE NOT SURVEY ACCURATE. such as other federal lands, state lands, and lands owned by independent public agencies. These parcels are not indicated.

Figure3.1. Duxbury Reef ASBS Watershed, si@®frfgounty of Marin MS4 permit boundary
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3.1. Land Useand Drainage

The northern half of thédSBS watershed less poplated than the rest, having only two permanent
residences One residence B sixpersonCoast Guard Station arnlde other isa cancer hospice
(Commonweal Hospice)here are also a few trails leading to an expansive beach in this area, and the
access rad has very limited automobile traffilhese areas are outside of t#PA

The southern halbf the watershedncludesthe CPA, which is mainly comprisedwfal residential

areasonthe BolinasMesa ¢ KA & | NBIF A& dzy RSNJ (terBwatePramfii @ Q& 2 dzNR & R
discharges areegulatedunder the Phase MS4permit. The MSdlischargegprimarily toAlderCreek

and its southern tributary With approximately 250 homeshé majority of the land usen Bolinas Mesa

isrural residential however, thee are severahorticultural operations (commercial gardens, primarjly)

a variety of commercial sole proprietorshisdentist office,LJK & & Aofiidebk,ghdtd@rapher various

consultants, etc.) and certain ranching/livesttisirse boardingoperations. Due to the rural nature of

the area,someBolinas Mesa residents have chickens, goats, horses and/or other livestock on their

property. Homes on the Bolinas Mesa are served bysit@ wastewater treatment systems.

In 2007, desktop and field research wasmducted in order to better characterize the Duxbury Reef
ASBSvatershed (Fall Creek Engineering and Strelow Consulting 200&)report includes a description
of land uses, potential stormwater pollution issues, and project recommendations within the
watershed Table3.1 presents land use information compiled for the repoftiese land uses are
mapped in Figur8.2. A relatively low percentage of land uses in theerall 3,096acre ASBSvatershed
are identified as commercial and residentaldthe area within theCPAis dominated by residential
land uses.

Table3.1. Duxbury Reef ASBS Watershed Land Uses.

Duxbury Land Use Area Area % of Land Area
(squarefeet) (aaes)
Natural Zone 65,087,603 1,492 484 %
Grazeland 33,781,516 776 25.1 %
Single Family Residential 10,721,833 246 8.0%
Transportation 5,091,645 117 3.8%
Agriculture 3,981,849 91.4 3.0%
Coast Guard 3,817,176 87.6 2.8 %
Commonweal Hospice 3,240,393 74.4 2.4%
Former Grazeland 2,945,02 67.6 2.2%
BCPUD 2,493,361 57.2 19%
Publicly Owned Notaxable 1,801,563 41.4 1.3%
Vacant 885,239 20.3 0.7 %
Equestrian 577,309 15.5 0.5 %
Privately Owned Notaxable 28,001 0.6 0.02 %
TOTAL 134,554,265 3,089 100 %

Notes: BCPUD = Bolinas Camity Public Utility District
Source: Fall Creek Engineering and Strelow Consulting 2007

September 2016



Revised Fial Duxbury Reef ASBS Compliance Plan

Pacific
Ocean

Legend
[ AsBS Area
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[ AsBS Watershed Delineation

Land Use
Agriculture
BPUD
Coast Gaurd
Commonweal Hospice
Equestrian
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Vacant Other: MarinMap, GIS for Marin County, Ca
Roads: Provided by the National Park Service
Public Land ASBS: State Water Resources Control Board

Figure32. Duxbury Reef ASBS Land Use (Source: Fall Creek Engineering and Strelow Consulting 2007)

An estimated’7% of the roads withithe 275-acreAlder Creek watershed are unpaved and are not
maintained bythe County. The remainin@3% of roads are County maintainaddpaved There are
approximately 72esidentialblocks located within the Alder Creek watershed with an estimatedeaeer
of 35,000 square feet of impervious surface per blodkt roads were consideresemipermeable
surface(20%)for the purposes of this analysi¥he estimated impervious surface area within the Alder
Creek watershed i%,848,000square feet, o#2 acres. Therefore, an estimated5.4% of the Alder

Creek watershed areiaimpervious surfacé¢rall Creek Engineering and Strelow Consulting 2007
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TheBolinas CommunitiPublic Utility District (BCPUD) provides water service to the town of Bolinas
from the Arroyo Hondowatershed. Due to the existing water service moratorium in placeBQPUDas
well asCounty land useestrictions, no future development or growth is anticipated in the avatside
of National Park Serviceownership.

Stormwater runofffrom Bolinas Mesdlows overland or through groundwater seepage within a system
of vegetatedditches andoad-crossingculvertsto the major drainagesr directly to the ocearfFigure
3.4). The largest Bolinas Mesa drainage network includes Alder Creek asdigeNputary drainages to
the north and south.Alder CreeKlows from east to west, through the rural residential neighborhoods
on the Bolinas Mesa beformptying onto Agate BeachAdjacentto where Alder Creek empties onto
the beach, annnamedseasmal streamflows through a culvert anpbins Alder Creeln typical years,
both Alder Creek and the unnamstteamare completely drjpetween the months of April and
November and therefore do not discharggo the DuxburyReefASBSluring those monthgFall Creek
Engineering and Strelow Consulting 20@0Vhile the unnamed strearhas been called a tributary that
joinsAlder Creekrom the south the topography on the Bolinas Mesa separates the two watersheds
until stream flow converges ofigate Bach(Figue 3.3)

Alder Creek
(DUX010)

S Unnamed Stream
(DUX009)

Unnamed

s

Figure3.3.Alder Creek and Unnamed Stream Confluence Detail, Duxbury Reef (photo courtesy of Rob Carson,
February 2014)

Figure3.4 showsstorm water conveyance features within the drainage areethe variaus ASBS
drainage points.The mapshows thatthe Bolinas Mesa storm drain network is dominatedvbgetated
ditches and roadtrossing culvertsUrban runoff impactérom this areao the ASBS may be relatively
minor given that he size of the watershedgaining either private ocountyurbanlands to the Duxbury
Reefareais very smaland isalmost 85%pervious surfaceghe area is rural andchost of the stormwater
system infrastructureould be consideretow Impact Development (LI@)Jth grassy swaleand
vegetated ditcheshat promoteinfiltration
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Revised Fial Duxbury Reef ASBS Compliance Plan

Figure 3. Bolinas Mesa Major Drainages and Duxbury Reef ASBS Discharges

3.2. Landslides and Erosion

Soil erosion is the process of dislodgement and transport of soil particles fesutface by water and
wind. Itis a natural process but cand»eacerbatedy anthropogenic activities (e.g., construction of
impervious surface, compaction) thegduce infiltrationand increase the@olume and flow rate of
stormwater runoff Wetting of subsurface materialsan also contribute to erosion on coastal bluffs

Numerous landslides have been observed in the Arroyo Hondo portion of the Duxbury Reef ASBS
watershed (Fall Creek Engineering and Strelow Consulting 2007) which is outsid€B#the
Considering the remote location of these landslides, they are likely naturally occurring.

Erosion of the coastal bluffs (or bluff erosion) is another natural process that occurs in the Duxbury Reef
ASBS. The Bolinas Mesa, underlain by Monterey Shdlmeated on a relatively flat terrace with steep
bluffs of 140 to 200 feet higlis particularly susceptible to bluff erosion because of deep weathering and
extensive fracturing of the bedrock (Marin County 2003). Significant damage to property,rigdss

of roads,other infrastructure, and residences has occurred in the recent past as a result of bluff erosion
(Fall Creek Engineering and Strelow Consulting 2@ludjf erosion is episodic and typically occurs

during very wet years. The Countyimved average bluff erosion rates from several published studies
and reported maximum rates of 32 inches per year for the bluffs between Duxbury Point and Poplar
Road, and 36 inches per year for the bluffs north of Poplar Road (Marin County 2003). ffibeitoam
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