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EXECUTIVE SUMMARY 

In 1972, the California State Water Resources Control Board (State Water Board) adopted the California 
hŎŜŀƴ tƭŀƴ όhŎŜŀƴ tƭŀƴύ ŀǎ ǘƘŜ {ǘŀǘŜΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŎƻƴǘǊƻƭ Ǉƭŀƴ ŦƻǊ ƻŎŜŀƴ ǿŀǘŜǊǎΦ  It has since been 
reviewed every three years and updated as necessary.  The Ocean Plan provides the basis for regulation 
of waste discharges to ocean waters and applies to both point and nonpoint source discharges.  It 
ƛŘŜƴǘƛŦƛŜǎ .ŜƴŜŦƛŎƛŀƭ ¦ǎŜǎ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ƻŎŜŀƴ ǿŀǘŜǊǎΣ ŜǎǘŀōƭƛǎƘŜǎ ²ŀǘŜǊ vǳŀƭƛǘȅ hōƧŜŎǘƛǾŜǎ (WQOs), and 
sets forth a program of implementation.  The Ocean Plan prohibits waste discharges, including storm 
water runoff, to Areas of Special Biological Significance (ASBS).  This absolute waste discharge 
ǇǊƻƘƛōƛǘƛƻƴ ŀǇǇƭƛŜǎ ǳƴƭŜǎǎ ŀƴ άŜȄŎŜǇǘƛƻƴέ ƛǎ ƎǊŀƴǘŜŘΦ   

On March 20, 2012, the State Water Board adopted a General Exception to the Ocean Plan waste 
discharge prohibition to ASBS.  The General Exception (State Water Board Resolution No. 2012-0012, as 
amended by 2012-0031) governs point and nonpoint source waste discharges to ASBS, including storm 
water runoff.  It includes Special Protections for Beneficial Uses of ASBS and requires development of 
ASBS Compliance Plans by permitted point source dischargers or ASBS Pollution Prevention Plans by 
non-point source dischargers.  Twenty-seven applicants, including the County of Marin (County) for the 
Duxbury Reef ASBS, were granted coverage under the General Exception.  The Special Protections 
requirements were incorporated into the 2013 Statewide Phase II Small MS4 General Permit (Order No. 
2013-0001-DWQ) as Attachment C which provides the regulatory mechanism to enforce the Special 
Protections.  This Duxbury Reef ASBS Compliance Plan describes how the County will comply with the 
Special Protections.  It addresses the portion of the Duxbury Reef ASBS watershed that is under County 
jurisdiction and is subject to the National Pollutant Discharge Elimination System (NPDES) General 
Permit and Waste Discharge Requirements for Storm Water Discharges from MS4s (Order No. 2013-
0001-DWQ; Phase II permit). 

The Duxbury Reef ASBS is located on the southern tip of the Point Reyes peninsula near the 
unincorporated community of Bolinas in Marin County, California.  Duxbury Reef is the largest shale reef 
in California and an extensive system of rocky intertidal and subtidal habitat.  The watershed draining to 
the ASBS covers approximately 5 square miles (3,090 acres), and the ASBS includes 3.8 miles of 
coastline.  The largely rural watershed has just over 2 percent impervious area and is dominated by 
open-space land to the north and a rural residential area in the south. ¢ƘŜ /ƻǳƴǘȅΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴŀƭ ŀǊŜŀ ƛǎ 
dominated by the Bolinas Mesa rural residential community which is situated on a relatively flat terrace 
with steep coastal bluffs that are vulnerable to episodic bluff erosion.  The area which is roughly 15-
percent impervious is drained by a network of vegetated roadside 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 
anthropogenic drainages to Duxbury Reef ASBS, including five active drainages for which the County is 
fully or partially responsible. 

Storm water runoff and non-storm water discharges from ǘƘŜ /ƻǳƴǘȅΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴŀƭ ŀǊŜŀ are regulated 
under the Phase II permit.  The Phase II permit prohibits most non-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 Phase II permit requirements.  Non-structural 
Best Management Practices (BMPs) required by the Phase II permit include public education and 
outreach, inspections of businesses and construction sites, construction site stormwater pollution 
prevention, spill response, investigation of illicit discharges, and associated reporting to the Regional 
Water Board.  Structural BMPs include post-construction storm water management for development 
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consisting of site design measures, source control measures, LID design standards, and 
hydromodification management measures.   

The Ocean Plan Special Protections requirements were integrated into the 2013 Phase II permit in 
Attachment C.  There are a number of areas where existing stormwater program activities were 
modified for implementation in the ASBS watershed.    An inspection program has been adopted by the 
County to comply with requirements in the Special Protections to inspect storm drain outlet pipes to the 
ASBS and to conduct more frequent inspections of industrial, commercial, and construction sites.  In 
addition, the County is conducting public outreach that targets residences in the ASBS watershed.  Using 
SWRCB grant funds in the summer and fall of 2013, the County retrofitted the parking area of the Agate 
Beach County Park) with 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 for the CounǘȅΩǎ ƭŀǊƎŜǎǘ !{.{ ŘƛǎŎƘŀǊƎŜ ό5¦·ллфύΦ  ¢ƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻŦ ǎǘǊǳŎǘǳǊŀƭ .atǎ 
at this location has been shown to be effective at addressing this source.  Pre- and post-construction 
water quality monitoring of the parking lot project demonstrated a nearly 60% reduction in runoff 
volume as well as reductions in the concentrations of sediment, oil and grease and some trace metals 
resulting from the parking lot BMPs (Schiff and Brown, 2015; Voeller and Carson, 2015). 

The ASBS Special Protections contain monitoring requirements for identified discharges to an ASBS.  
These mandatory requirements include the Core Discharge Monitoring Program and the Ocean 
Receiving Water and Reference Area Monitoring Program which together are meant to characterize the 
discharge and its impact on the ASBS receiving waters.  In order to meet the monitoring requirements, 
the County joined the Central Coast ASBS Regional Monitoring Program (CCRMP).  The initial two-year 
monitoring program commenced with discharge and receiving water sampling during three 2013-2014 
wet season storm events (analysis results are pending), and continued during 2014-2015 wet season.  
Limited storm events required postponing the completion of characterization monitoring until the 2015-
16 wet season.  The final report from the CCRMP ASBS monitoring is available (AMS 2016). 

Based on analysis of pre-storm sample results from the receiving waters, there appear to be pollutant 
sources outside of local stormwater discharges that are impacting the ocean water quality at Duxbury 
Reef.    Pollutant sources could include geology, atmospheric deposition, discharges to the ASBS from 
lands not under County jurisdiction, or more likely from large regional sources such as San Francisco Bay 
or ocean waters outside of the ASBS.  In this case, structural and non-structural BMPs implemented on 
land in the ASBS watershed may not necessarily ƭŜŀŘ ǘƻ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ άƴŀǘǳǊŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅέ ƛƴ 
ocean receiving waters.  However, the County will continue to maintain the structural and non-
structural BMPs detailed in this plan in order to improve discharge water quality maximum extent 
practicable and comply with the Special Protections.   

The County will implement all Special Protections requirements consistent with the schedule set forth in 
the State Water Board Resolution or modifications to it approved by the SWRCB staff.  Compliance 

measures will be reported in the /ƻǳƴǘȅΩǎ Phase II permit annual report.  
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NPDES permit boundary, and, thus, the  County's ASBS Compliance Plan Area. 
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1.0 INTRODUCTION 

On March 20, 2012, the California State Water Resources Control Board (State Water Board) adopted a 
General Exception to the California Ocean Plan waste discharge prohibition to Areas of Special Biological 
Significance (ASBS).  The General Exception (State Water Board Resolution No. 2012-0012, as amended 
by 2012-0031) governs point and nonpoint source waste discharges to ASBS, including storm water 
runoff.  It includes Special Protections for Beneficial Uses of ASBS and requires development of ASBS 
Compliance Plans by permitted point source dischargers or ASBS Pollution Prevention Plans by non-
point source dischargers.  Twenty-seven applicants, including the County of Marin (County) for the 
Duxbury Reef ASBS, were granted coverage under the General Exception.  This ASBS Compliance Plan 
describes how the County, a National Pollutant Discharge Elimination System (NPDES) program 
permitted point source discharger, will comply with the Special Protections. 

Core Discharge and the Ocean Receiving Water and Reference Area Monitoring Programs characterized 
the discharge, receiving waters and establishing the natural water quality reference conditions during 
the2013-14, 2014-15 and 2015-16 winter seasons.    

The content and organization of this ASBS Compliance Plan follow the requirements described in 
Provision I.A.2 of Attachment B (Special Protections for Areas of Special Biological Significance, 
Governing Point Source Discharges of Storm Water and Nonpoint Source Waste Discharges) to the 
General Exception Resolution.  Following this introduction, Section 2 provides a regulatory background 
and describes fundamental provisions of the Special Protections. Section 3 describes the Duxbury Reef 
ASBS watershed. Section 4 describes the existing regulatory programs address water quality in the ASBS.  
Section 5 describes the structural and non-structural Best Management Practices (BMPs) currently 
employed or planned in the future.  Section 6 summarizes ǘƘŜ /ƻǳƴǘȅΩǎ !{BS monitoring program.  
Section 7 includes the compliance and implementation schedule.  References used in the development 
of this ASBS Compliance Plan are cited in Section 8.  
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2.0 ASBS REGULATORY BACKGROUND 

In 1972, the State Water Board adopted the Californiŀ hŎŜŀƴ tƭŀƴ όhŎŜŀƴ tƭŀƴύ ŀǎ ǘƘŜ {ǘŀǘŜΩǎ ǿŀǘŜǊ 
quality 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.  It is 
implemented by the State Water Board and the six coastal Regional Water Quality Control Boards 
(Regional Water Boards).  In Marin County, the San Francisco Bay Regional Water Board is the lead 
agency for Ocean Plan implementation. 

The Ocean Plan identifies Beneficial Uses ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ƻŎŜŀƴ ǿŀǘŜǊǎΣ ŜǎǘŀōƭƛǎƘŜǎ ƴŀǊǊŀǘƛǾŜ ŀƴŘ 
numerical Water Quality Objectives (WQOs) protective of those Beneficial Uses, identifies areas where 
discharges are prohibited, and sets forth a program of implementation to ensure that WQOs are 
achieved and Beneficial Uses are protected.  The California Water Code requires review of the Ocean 
Plan at least every three years to ensure that current standards are adequate and continue to protect 
indigenous marine species and human health.  The current 2012 Ocean Plan was adopted by the State 
Water Board with Resolution No. 2012-0056 and is in effect as of August 19, 2013.   

Shortly after adoption of the 1972 Ocean Plan, the State Water Board designated 34 ASBS, comprising 
approximately one-third of the {ǘŀǘŜΩǎ ŎƻŀǎǘƭƛƴŜΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ Duxbury Reef ASBS.  ASBS support an 
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 economy.  Since 1983 the Ocean Plan 
Ƙŀǎ ǇǊƻƘƛōƛǘŜŘ ǿŀǎǘŜ ŘƛǎŎƘŀǊƎŜǎ ǘƻ !{.{ ŀƴŘ ǎǘŀǘŜǎ ǘƘŀǘ άŘƛǎŎƘŀǊƎŜǎ ǎƘŀƭƭ ōŜ ƭƻŎŀǘŜŘ ŀ ǎǳŦŦƛŎƛŜƴǘ ŘƛǎǘŀƴŎŜ 
ŦǊƻƳ ǎǳŎƘ ŘŜǎƛƎƴŀǘŜŘ ŀǊŜŀǎ ǘƻ ŀǎǎǳǊŜ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ƴŀǘǳǊŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ǘƘŜǎŜ ŀǊŜŀǎΦέ  
This absolute waste diǎŎƘŀǊƎŜ ǇǊƻƘƛōƛǘƛƻƴ ŀǇǇƭƛŜǎ ǳƴƭŜǎǎ ŀƴ άŜȄŎŜǇǘƛƻƴέ ƛǎ ƎǊŀƴǘŜŘΦ   

As of January 2005, ASBS areas were re-ŘŜǎƛƎƴŀǘŜŘ ŀǎ ŀ ǎǳōǎŜǘ ƻŦ ά{ǘŀǘŜ ²ŀǘŜǊ vǳŀƭƛǘȅ tǊƻǘŜŎǘƛƻƴ 
!ǊŜŀǎέ ό{²vt!ǎύ ǘƘŀǘ ǊŜǉǳƛǊŜ ǎǇŜŎƛŀƭ ǇǊƻǘŜŎǘƛƻƴΦ {ŜŎǘƛƻƴ остллόŦύ ƻŦ ǘƘŜ tǳōƭƛŎ wŜǎƻǳǊŎŜǎ /ƻŘŜ defines 
ŀ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǇǊƻǘŜŎǘƛƻƴ ŀǊŜŀ ŀǎ άŀ ƴƻƴ-terrestrial marine or estuarine area designated to 
protect marine species or biological communities from an undesirable alteration of natural water 
quality, including but not limited to, areas of special biological significance that have been designated by 
the State Water BƻŀǊŘ ǘƘǊƻǳƎƘ ƛǘǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŎƻƴǘǊƻƭ ǇƭŀƴƴƛƴƎ ǇǊƻŎŜǎǎΦέ  The section further states 
ǘƘŀǘ άLƴ ŀ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǇǊƻǘŜŎǘƛƻƴ ŀǊŜŀΣ Ǉƻƛƴǘ ǎƻǳǊŎŜ ǿŀǎǘŜ ŀƴŘ ǘƘŜǊƳŀƭ ŘƛǎŎƘŀǊƎŜǎ ǎƘŀƭƭ be 
prohibited or limited by special conditions.  Nonpoint source pollution shall be controlled to the extent 
ǇǊŀŎǘƛŎŀōƭŜΦέ  

Recognizing that point and nonpoint source discharges into ASBS are occurring, despite the Ocean Plan 
prohibition, the State Water Board contracted with the Southern California Coastal Water Research 
Project (SCCWRP) to survey by foot or boat all discharges into ASBS in California.  SCCWRP (2003) 
identified 1,658 discharges into ASBS statewide, many of which are storm water outfalls permitted 
under the NPDES program through Municipal Separate Storm Sewer System (MS4) permits to local 
governments (State Water Board 2012).  

On October 18, 2004, following the SCCWRP study, the State Water Board notified the County that they 
must cease storm water and non-storm water waste discharges into the Duxbury Reef ASBS, or apply for 
an exception to the Ocean Plan.  The County was one of 27 applicants requesting an exception to 
discharge to various ASBS throughout California.  The exception was approved by the State Water Board 
as part of a General Exception in Resolution No. 2012-0012 titled, άApproving Exceptions to the 
California Ocean Plan for Selected Discharges into Areas of Special Biological Significance, Including 
Special Protections for Beneficial Uses, and Certifying a Program Environmental Impact Report.έ  The 
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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 applies to point and nonpoint source discharges (e.g., stormwater runoff, 
which can be either a point or nonpoint discharge) provided 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 the Ocean Plan Exception.  State Water Board Resolution No. 2012-0031 revised 
the deadline for compliance with natural ocean water quality from four years to six years.  Potential 
environmental effects of the General Exception and Special Protections were evaluated in 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 County, a point source (storm drain system) discharger 
permitted under the NPDES program, will comply with the Special Protections. 

2.1.1. Permitted Point Source Storm Water Discharges 
Permitted point source storm water discharges into an ASBS are only allowed under the conditions set 
forth in Provision 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: 
(i) Are essential for flood control or slope stability, including roof, landscape, road, and parking 

lot drainage;  
(ii) 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 Source Non-Storm Water Discharges 
Non-storm water discharges into an ASBS are prohibited except as provided in the Special Protections.  
έbon-storm water dischargesέ are defined in two ways in the Special Protections.  The first definition is 
ŀǎ άŀƴȅ ǿŀǎǘŜ ŘƛǎŎƘŀǊƎŜǎ ŦǊƻƳ ŀn MS4 or other NPDES permitted storm drain system to an ASBS that are 
ƴƻǘ ŎƻƳǇƻǎŜŘ ŜƴǘƛǊŜƭȅ ƻŦ ǎǘƻǊƳ ǿŀǘŜǊέ όǇΦнύΣ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ ŘŜŦƛƴƛǘƛƻƴ ƛǎ ŀǎ ά!ƴȅ ǊǳƴƻŦŦ ǘƘŀǘ ƛǎ ƴƻǘ ǘƘŜ 
result of a precipitation event.  This type of runoff ƛǎ ƻŦǘŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨŘǊȅ ǿŜŀǘƘŜǊ ŦƭƻǿΩέ (p.20).   

Several types of non-storm water discharges are allowed under Provision I.A.1.e.(2) of the Special 
tǊƻǘŜŎǘƛƻƴǎΣ άǇǊƻǾƛŘŜŘ ǘƘŀǘ ǘƘŜ ŘƛǎŎƘŀǊƎŜǎ ŀǊŜ ŜǎǎŜƴǘƛŀƭ ŦƻǊ ŜƳŜǊƎŜƴŎȅ ǊŜǎǇƻƴǎŜ ǇǳǊǇƻǎŜǎΣ ǎǘǊǳŎǘǳǊŀƭ 
stability, slope stability or occur naturallyΦέ  ¢ƘŜǎŜ ƛƴŎƭǳŘŜΥ 

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

Lƴ ŀŘŘƛǘƛƻƴΣ ŀƴ bt59{ ǇŜǊƳƛǘǘƛƴƎ ŀǳǘƘƻǊƛǘȅ όƛΦŜΦΣ {ǘŀǘŜ ƻǊ wŜƎƛƻƴŀƭ ²ŀǘŜǊ .ƻŀǊŘύ άƳŀȅ ŀǳǘƘƻǊƛȊŜ ƴƻƴ-
storm water discharges to an MS4 with a direct discharge to an ASBS only to the extent the NPDES 
ǇŜǊƳƛǘǘƛƴƎ ŀǳǘƘƻǊƛǘȅ ŦƛƴŘǎ ǘƘŀǘ ǘƘŜ ŘƛǎŎƘŀǊƎŜ ŘƻŜǎ ƴƻǘ ŀƭǘŜǊ ƴŀǘǳǊŀƭ ƻŎŜŀƴ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƛƴ ǘƘŜ !{.{Φέ  
{ǇŜŎƛŀƭ tǊƻǘŜŎǘƛƻƴǎ tǊƻǾƛǎƛƻƴ LΦ!ΦмΦŜΦόоύ ǎǘŀǘŜǎ ǘƘŀǘ άŀǳǘƘƻǊƛȊŜŘ ƴƻƴ-storm water discharges shall not 
cause or contribute to a violation of the water quality objectives in the Chapter II of the Ocean Plan nor 
ŀƭǘŜǊ ƴŀǘǳǊŀƭ ƻŎŜŀƴ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƛƴ ŀƴ !{.{Φέ 

2.2. Water Quality Objectives 
Chapter II of the Ocean plan sets forth narrative and numeric limits or levels of water quality 
characteristics for ocean waters to protect Beneficial Uses, and includes bacterial (for water contact 
recreation and shellfish harvesting), physical, chemical, and biological standards.  Provision II.A.3 of the 
Oceaƴ tƭŀƴ ǎǘŀǘŜǎ ǘƘŀǘ άŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƻōƧŜŎǘƛǾŜǎ ƻŦ ǘƘƛǎ ŎƘŀǇǘŜǊ ǎƘŀƭƭ ōŜ ŘŜǘŜǊƳƛƴŜŘ 
from samples collected at stations representative of the area within the waste field where initial dilution 
ƛǎ ŎƻƳǇƭŜǘŜŘΦέ  CƻǊ ǎǳǊŦŀŎŜ ŘƛǎŎƘŀǊƎŜǎΣ ǎǳŎƘ ŀǎ the Duxbury Reef ASBS discharges, initial dilution is 
άŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ŎƻƳǇƭŜǘŜŘ ǿƘŜƴ ǘƘŜ ƳƻƳŜƴǘǳƳ ƛƴŘǳŎŜŘ ǾŜƭƻŎƛǘȅ ƻŦ ǘƘŜ ŘƛǎŎƘŀǊƎŜ ŎŜŀǎŜǎ ǘƻ ǇǊƻŘǳŎŜ 
significant mixing of the waste, or the diluting plume reaches a fixed distance from the discharge to be 
ǎǇŜŎƛŦƛŜŘ ōȅ ǘƘŜ wŜƎƛƻƴŀƭ .ƻŀǊŘΣ ǿƘƛŎƘŜǾŜǊ ǊŜǎǳƭǘǎ ƛƴ ǘƘŜ ƭƻǿŜǊ ŜǎǘƛƳŀǘŜ ŦƻǊ ƛƴƛǘƛŀƭ ŘƛƭǳǘƛƻƴΦέ 

2.2.1. Natural Water Quality Definition 
In response to regulatory concerns about ASBS, the State Water Board empanelled eight experts from 

different scientific disciǇƭƛƴŜǎ ǘƻ ŘŜǾŜƭƻǇ ŀ ŦǳƴŎǘƛƻƴŀƭ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άƴŀǘǳǊŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅΦέ   

The Natural Water Quality Committee (NWQC) recognized that natural ocean water would be expected 
to vary noticeably from place to place and from time to time, and that there are naturally occurring 
large-scale ocean cycles that dramatically influence water quality characteristics over longer time 
frames, that the oceans are no longer free from man-made constituents with trace contaminants being 
measureable world-wide and that truly natuǊŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǇǊƻōŀōƭȅ ŘƻŜǎ ƴƻǘ ƴƻǿ ŜȄƛǎǘ ƛƴ /ŀƭƛŦƻǊƴƛŀΩǎ 
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 
ǿŜǊŜ Ҕфл҈ ǳƴŘŜǾŜƭƻǇŜŘ ƭŀƴŘύ ƛƴ ƻǊŘŜǊ ǘƻ ƎŀǳƎŜ ǿƘŜǘƘŜǊ ǎǘƻǊƳǿŀǘŜǊ ŘƛǎŎƘŀǊƎŜǎ ŎŀǳǎŜ άŀƭǘŜǊŀǘƛƻƴ ƻŦ 
ƴŀǘǳǊŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅΦέ  The Natural Water Quality Committee set up criteria that could be used to 
evaluate reference sites and to define operational natural water quality at the reference sites.  The 
criteria included the following (SCCWRP 2010): 

¶ Sites should be in the surf zone at the mouth of a freshwater input (watershed). 

¶ The upstream watershed should have no more than 5% development based on National 
Landcover Database (the development threshold was 10% in Southern California sites). 

¶ Samples should have no detections of strictly anthropogenic pollutants (e.g. pesticides, DDT, 
PCBs, etc.). 

Reference area receiving waters must not hinder the ability of marine life to respond to natural cycles 

and processes (i.e. no observed toxicity).  Moreover, the Committee established a statistical indicator of 

natural water 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 natural water if it exceeded the 85th 

percentile of measurements of that pollutant in all reference site samples. 

It was noted by the NWQC ǘƘŀǘ ά!ƭǘƘƻǳƎƘ ΨƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ƴŀǘǳǊŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŎƻƴŘƛǘƛƻƴǎΩ ƛƴ !{.{ 
would be desirable, such a goal may not always be realistiŎΦ  /ƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ΨƴŀǘǳǊŀƭ ǿŀǘŜǊ 
ǉǳŀƭƛǘȅΩΣ ŀƴŘ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ƴŀǘǳǊŜΣ ŜȄǘŜƴǘΣ ŀƴŘ ƳŀƎƴƛǘǳŘŜ ƻŦ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ƛƴŦƭǳŜƴŎŜǎ ƻƴ /ŀƭƛŦƻǊƴƛŀ 
coastal waters (and their ecosystems) and on the watersheds and stream systems that drain to the 
coast, iǘ ǎŜŜƳǎ ǳƴƭƛƪŜƭȅ ǘƘŀǘ ΨƴŀǘǳǊŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŎƻƴŘƛǘƛƻƴǎΩ όƻǊΣ ŦƻǊ ǘƘŀǘ ƳŀǘǘŜǊΣ ƴŀǘǳǊŀƭ ōƛƻƭƻƎƛŎŀƭ 
ŎƻƴŘƛǘƛƻƴǎύ ŀǊŜ ƻǊ Ŏŀƴ ōŜ ŎƻƴǎƛǎǘŜƴǘƭȅ ŀŎƘƛŜǾŜŘ ŀƴŘ ƳŀƛƴǘŀƛƴŜŘ ƛƴ ŀƭƭ !{.{ ŀǘ ŀƭƭ ǘƛƳŜǎά(SCCWRP 2010). 

Observed differences in reference area water quality data show that there are significant regional  and 
sub-regional differences in natural water quality between and among areas in north, central and 
southern California (AMS 2016; Schiff et al, 2015).  Duxbury Reef lies between the northern and central 
reference areas (60 ςmiles south of the southern-most North Region site, and 40-miles north of the 
northern-most Central Region site), ŀƴŘ ǿƛƭƭ ōŜ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ Ƴƻǎǘ ŀǇǇǊƻǇǊƛŀǘŜ άƴŀǘǳǊŀƭ ǿŀǘŜǊ 
ǉǳŀƭƛǘȅέ ŘŜŦƛƴƛǘƛƻƴ.  The influence of San Francisco Bay on near shore ocean conditions in the region will 
be considered as monitoring results are compared to natural water quality.  In their 2010 report, the 
NWQC anticipated situations like this noting ǘƘŀǘ άhƴŜ ŎƻƴŎŜǊƴ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ 
regulation of a specific ASBS is that the conditions of the ambient receiving waters may be influenced as 
much, or more, by discharges outside of the ASBS.  These external ASBS discharges, if large enough, may 
ƻǾŜǊǿƘŜƭƳ ŘƛǎŎƘŀǊƎŜǎ ƛƴǎƛŘŜ ǘƘŜ !{.{έ ό{//²wt нлмлύΦ 

As an example: Analysis of monitoring data from Duxbury Reef demonstrate several events where pre-
storm receiving water monitoring samples were elevated for several constituents relative to an 85th 
percentile reference area value calculated from all reference areas in the Central Coast ASBS Regional 
Monitoring Program (CCRMP).  The finding that it is possible that άƴŀǘǳǊŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅέ may not be 
met even prior to any stormwater runoff from the upstream watershed suggests significant influence of 
sources outside of the ASBS watershedΩs stormwater conveyance system.   

A full analysis of the two-year characterization dataset demonstrates significant differences in reference 
area water quality between sites.  This is most evident with respect to trace metals with northern 
reference areas having much higher trace metal concentrations than those in the southern part of the 
Central Coast monitoring program area (AMS 2016).  Because the observed differences appear to reflect 
real geographic differences in background levels of some constituents in άƴŀǘǳǊŀƭέ receiving waters,  the 
85th ǇŜǊŎŜƴǘƛƭŜ άƴŀǘǳǊŀƭ ǿŀǘŜǊ ǉǳŀƭƛǘȅέ ŘŜŦƛƴƛǘƛƻƴ ǿƛƭƭ ǾŀǊȅ ƻƴ ŀ ǎǳō-regional scale.  Therefore, receiving 
water quality at Duxbury Reef will be compared to the 85th percentile calculated from the two most 
proximate reference areas monitored by the program.   These issues will also be pursued in discussions 
with both State and Regional Waterboard staff. 

 

2.3. Compliance Plan 
The Special Protections require development of a Compliance Plan that describes the measures by 
which the Special Protections will be achievedΦ  ¢ƘŜ /ƻǳƴǘȅΩǎ incorporated municipalities and 
unincorporated areas within the NPDES permit boundary, including a portion of unincorporated Bolinas 
draining to the Duxbury Reef ASBS, ŀǊŜ ŎƻǾŜǊŜŘ ǳƴŘŜǊ ǘƘŜ {ǘŀǘŜ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ NPDES General Permit 
and Waste Discharge Requirements for Storm Water Discharges from MS4s (Order No. 2013-0001-DWQ; 
Phase II permit).  This ASBS Compliance Plan addresses the portion of the Duxbury Reef ASBS watershed 
that is under County jurisdiction and is subject to the Phase II permit. 
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The Draft ASBS Compliance Plan was submitted on September 19, 2014, per the time adjustment 
granted by the State Water Board on August 14, 2013, and was subject to approval by the Executive 
Officer of the State Water Board.  The Final ASBS Compliance Plan was submitted prior to September 20, 
2015, one year after submittal of the Draft ASBS Compliance Plan.  This revised Final ASBS Compliance 
Plan incorporates our understanding of monitoring results and natural water quality relative to Duxbury 
Reef ASBS.  Implementation of the ASBS Compliance Plan will continue to be ǊŜǇƻǊǘŜŘ ƛƴ ǘƘŜ /ƻǳƴǘȅΩǎ 
Phase II permit annual reports. 

If a County identified discharge were causing or contributing to an alteration of natural ocean water 
quality in the ASBS, it may be necessary to revise the ASBS Compliance Plan.  A process for evaluating 
potential alterations to natural water quality in the ASBS and their potential causes was developed by 
the Central Coast ASBS Regional Monitoring Program (AMS 2016).  However, establishing a link between 
anthropogenic sources in storm water discharge and water quality in the ASBS receiving water is 
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 water such as geology, 
atmospheric deposition, discharges to the ASBS from lands not under County jurisdiction, the influence 
of water from San Francisco Bay or other ocean waters outside of the ASBS. 

In any case, if additional ǎǘǊǳŎǘǳǊŀƭ .atΩǎ ŀǊŜ ƛƳǇƭŜƳŜƴǘŜŘΣ ƻǊ ƛŦ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ ǎǘƻǊƳǿŀǘŜǊ ŎƻƴǾŜȅŀƴŎŜ 
facilities are made, 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 DESCRIPTION  

The Duxbury Reef ASBS is located on the southern tip of the Point Reyes peninsula near the community 
of Bolinas in Marin County, California.  The ASBS area extends south from the mouth of Arroyo Hondo 
Creek to the southern extent of a wave-cut bedrock bench which creates the reef.  The watershed 
draining to the ASBS covers approximately 5 square miles (3,090 acres), and the ASBS includes 3.8 miles 
of coastline (Figure 3.1).  The County has jurisdiction, and is covered by the Phase II permit, on most of 
the Bolinas Mesa, at the southern end of the ASBS watershed area.  Figure 3.1 maps the County MS4 
permit boundary which is the area addressed by this ASBS Compliance Plan.  This area is hereinafter 
referred to as the Compliance Plan Area, or CPA and represents roughly 377 acres, or just over 12% of 
the area draining to the Duxbury Reef ASBS. 

The ASBS watershed includes Alder Creek, Mesa Creek (also known as WŀŎƪΩǎ Creek), Arroyo Hondo, and 
numerous intermittent streams.  Both Alder and Mesa Creeks drain a portion of the Bolinas Mesa. 
Arroyo Hondo drains areas of the Point Reyes National Seashore and discharges to the north extent of 
the ASBS.  The ASBS shoreline is split in ownership between the National Park Service (Arroyo Hondo 
South to Poplar Road) and private and state lands on the Bolinas Mesa.  The Duxbury Reef State Marine 
Conservation Area and Extension is managed 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 Water Board 1979).  Depths are primarily 
shallow, approximately 30 feet at 0.5 miles from shore, and 60 feet at 1 mile from shore.  A narrow 
beach at the base of the cliffs provides limited sandy subtidal habitat mixed with large smoothed 
boulders.  The cliffs are unstable and also subject to wind and wave erosion.  Duxbury Reef contains an 
extensive system of rocky intertidal and subtidal habitat.  At lower tides, extensive tide pools lined with 
seaweed and beds of mussels and a wide variety of invertebrates are exposed (Pawley 2007).  The 1979 
Reconnaissance Survey Report for the Duxbury Reef Reserve and Extension (State Water Board 1979) 
incorporated habitat and species data collected along the reef which included subtidal and intertidal 
marine invertebrates, marine plants and marine fish species.  The reef contains a variety of habitats and 
marine species, including a rich intertidal biota such as sea slugs, clams and worms, a rare burrowing 
anemone and unique acorn worm (Fall Creek Engineering and Strelow Consulting 2007).   

Fifty-two drainages were identified in the 2003 SCCWRP survey of the Duxbury Reef ASBS.  Thirty-seven 
of these were listed as outlets (i.e., streams) and springs/seeps.  The remaining drainages included 10 
identified discharges and five unknowns.  These five unknown drainages appear to have been supply 
lines for homes lost in previous landslides and are no longer active.  One of the identified discharges, 
DUX009, 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 outlet.  State Water Board staff considers this a 
medium priority ASBS, due to the drainage from homes, roads, the Agate Beach parking lot, and other 
areas. 
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Figure 3.1. Duxbury Reef ASBS Watershed, showing CPA (County of Marin MS4 permit boundary) 
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3.1. Land Use and Drainage 
The northern half of the ASBS watershed is less populated than the rest, having only two permanent 
residences.  One residence is a six-person Coast Guard Station and the other is a cancer hospice 
(Commonweal Hospice).  There are also a few trails leading to an expansive beach in this area, and the 
access road has very limited automobile traffic.  These areas are outside of the CPA. 

The southern half of the watershed includes the CPA, which is mainly comprised of rural residential 
areas on the Bolinas Mesa.  ¢Ƙƛǎ ŀǊŜŀ ƛǎ ǳƴŘŜǊ ǘƘŜ /ƻǳƴǘȅΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴ ŀƴŘ ǎtorm water runoff 
discharges are regulated under the Phase II MS4 permit.  The MS4 discharges primarily to Alder Creek 
and its southern tributary.  With approximately 250 homes, the majority of the land use on Bolinas Mesa 
is rural residential; however, there are several horticultural operations (commercial gardens, primarily), 
a variety of commercial sole proprietorships (a dentist office, ǇƘȅǎƛŎƛŀƴǎΩ offices, photographer, various 
consultants, etc.) and certain ranching/livestock/horse boarding operations.  Due to the rural nature of 
the area, some Bolinas Mesa residents have chickens, goats, horses and/or other livestock on their 
property.  Homes on the Bolinas Mesa are served by on-site wastewater treatment systems. 

In 2007, desktop and field research was conducted in order to better characterize the Duxbury Reef 
ASBS watershed (Fall Creek Engineering and Strelow Consulting 2007).  The report includes a description 
of land uses, potential storm water pollution issues, and project recommendations within the 
watershed.  Table 3.1 presents land use information compiled for the report.  These land uses are 
mapped in Figure 3.2.  A relatively low percentage of land uses in the overall 3,090-acre ASBS watershed 
are identified as commercial and residential and the area within the CPA is dominated by residential 
land uses.  

Table 3.1. Duxbury Reef ASBS Watershed Land Uses. 

Duxbury Land Use 
Area 

(square feet) 
Area 

(acres) 
% of Land Area 

Natural Zone 65,087,603 1,492 48.4 % 

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 2,945,692 67.6 2.2 % 

BCPUD 2,493,361 57.2 1.9 % 

Publicly Owned Non-taxable 1,801,563 41.4 1.3 % 

Vacant 885,239 20.3 0.7 % 

Equestrian 577,309 15.5 0.5 % 

Privately Owned Non-taxable 28,001 0.6 0.02 % 

TOTAL 134,554,265 3,089 100 % 

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

 



Revised Final Duxbury Reef ASBS Compliance Plan 

10 
 September 2016 

 
Figure 3.2. Duxbury Reef ASBS Land Use (Source: Fall Creek Engineering and Strelow Consulting 2007) 

An estimated 77% of the roads within the 275-acre Alder Creek watershed are unpaved and are not 
maintained by the County.  The remaining 23% of roads are County maintained and paved.  There are 
approximately 72 residential blocks located within the Alder Creek watershed with an estimated average 
of 35,000 square feet of impervious surface per block.  Dirt roads were considered semi-permeable 
surface (20%) for the purposes of this analysis.  The estimated impervious surface area within the Alder 
Creek watershed is 1,848,000 square feet, or 42 acres.  Therefore, an estimated 15.4% of the Alder 
Creek watershed area is impervious surface (Fall Creek Engineering and Strelow Consulting 2007).  
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The Bolinas Community Public Utility District (BCPUD) provides water service to the town of Bolinas 
from the Arroyo Hondo watershed.  Due to the existing water service moratorium in place by BCPUD, as 
well as County land use restrictions, no future development or growth is anticipated in the area outside 
of National Park Service ownership. 

Stormwater runoff from Bolinas Mesa flows overland or through groundwater seepage within a system 
of vegetated ditches and road-crossing culverts to the major drainages or directly to the ocean (Figure 
3.4). The largest Bolinas Mesa drainage network includes Alder Creek and several tributary drainages to 
the north and south.  Alder Creek flows from east to west, through the rural residential neighborhoods 
on the Bolinas Mesa before emptying onto Agate Beach.  Adjacent to where Alder Creek empties onto 
the beach, an unnamed seasonal stream flows through a culvert and joins Alder Creek. In typical years, 
both Alder Creek and the unnamed stream are completely dry between the months of April and 
November and therefore do not discharge into the Duxbury Reef ASBS during those months (Fall Creek 
Engineering and Strelow Consulting 2007). While the unnamed stream has been called a tributary that 
joins Alder Creek from the south, the topography on the Bolinas Mesa separates the two watersheds 
until stream flow converges on Agate Beach (Figure 3.3).  

 

  

Figure 3.3. Alder Creek and Unnamed Stream Confluence Detail, Duxbury Reef (photo courtesy of Rob Carson, 
February 2014) 

Figure 3.4 shows storm water conveyance features within the drainage areas to the various ASBS 
drainage points.  The map shows that the Bolinas Mesa storm drain network is dominated by vegetated 
ditches and road-crossing culverts.  Urban runoff impacts from this area to the ASBS may be relatively 
minor given that the size of the watersheds draining either private or county urban lands to the Duxbury 
Reef area is very small and is almost 85% pervious surfaces, the area is rural and most of the stormwater 
system infrastructure could be considered Low Impact Development (LID) with grassy swales and 
vegetated ditches that promote infiltration 
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Figure 3.4. 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 from the surface by water and 
wind.  It is a natural process but can be exacerbated by anthropogenic activities (e.g., construction of 
impervious surface, compaction) that reduce infiltration and increase the volume and flow rate of 
stormwater runoff.  Wetting of subsurface materials can 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 outside of the CPA.  
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 Shale and located on a relatively flat terrace with steep 
bluffs of 140 to 200 feet high, is particularly susceptible to bluff erosion because of deep weathering and 
extensive fracturing of the bedrock (Marin County 2003).  Significant damage to property, including loss 
of roads, other infrastructure, and residences has occurred in the recent past as a result of bluff erosion 
(Fall Creek Engineering and Strelow Consulting 2007).  Bluff erosion is episodic and typically occurs 
during very wet years.  The County reviewed 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).  The contribution 
























































