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Origin and Purpose

It is important to note that all 
references to priorities, problems, and 
sources are reflections of the opinions 

of those ivho participated at the 
ivorkshop. Strategies identified by 
workshop participants to address 
water quality problems are recom

mendations of the individual groups 
only, and should not be construed to 
represent the policies or practices of 

the participating agencies or the 
Monterey Bay National Marine 

Sanctuary. Instead, the strategies and 
activities identified thus far represent 

critical information that will help 
guide development of the ivater 

quality protection plan.

For more information on the Water 
Quality Protection Program 

please contact:
Water Quality Protection 

Program Director 
Monterey Bay National 

Marine Sanctuary 
299 Foam Street 

Suite D
Monterey, CA 93940 
Tele: (408) 647-4247 
Fax: (408) 647-4250

This document summarizes the proceedings of the Issue Identifi
cation and Strategy Development Workshop held in Monterey, 
California between January 25-27,1994. The workshop was 
sponsored by the Monterey Bay National Marine Sanctuary as 
part of the Sanctuary's Water Quality Protection Program plan
ning efforts.

The Water Quality Protection Program implements a key provi
sion of the Memorandum of Agreement (MOA) signed by eight 
Federal, State, and local agencies-that they work together to 
develop a water quality protection plan for the Sanctuary. The 
MOA was adopted in September 1992 when Congress and the 
President established the Monterey Bay National Marine Sanctu
ary.

Signatories to the agreement are the National Oceanic and Atmo
spheric Administration; the U.S. Environmental Protection 
Agency, Region IX; the California Environmental Protection 
Agency; the California State Water Resources Control Board; the 
San Francisco Regional Water Quality Control Board; the Central 
Coast Regional Water Quality Control Board; the California 
Coastal Commission; and the Association of Monterey Bay Area 
Governments.

The workshop proceedings summarized in this report are a first 
step in the development of the Water Quality Protection Program 
(WQPP) Plan. Approximately 125 persons participated in the 
three-day workshop, including scientists, water quality special
ists, and staff from government agencies and representatives from 
agriculture, fishing, industry, and environmental groups located 
in central California. A list of the participants is provided in 
Appendix B.

Workshop goals were to: 1) identify and prioritize water quality 
problems; 2) identify pollutants and activities related to those 
problems; 3) establish the relationship between the problems and 
existing water quality standards; and 4) suggest strategies that 
will contribute to enhancing management of the natural resources 
of the Monterey Bay National Marine Sanctuary.

The National Oceanic and Atmospheric Administration wishes to 
thank all the individuals and organizations that participated in 
the three-day workshop. The time and efforts committed to this 
program will result in a better understanding of the processes, 
both natural and anthropogenic, that affect water quality in the 
Monterey Bay National Marine Sanctuary.

Providing Input
Appendix D summarizes some of the ways you can provide 
information to the planners developing the WQPP. In the short- 
run, information on strategies to solve or prevent the Sanctuary's 
potential water quality problems is of prime importance. An 
inventory of existing water quality management programs is 
another area where outside input is being directly sought. NOAA 
and its planning partners expect many of the best ideas for 
protecting Sanctuary water quality to come from the public.
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Introduction

Introduction
This document summarizes the proceedings of the 
Issue Identification and Strategy Development 
Workshop held at Monterey, California in January 
1994. The workshop was sponsored by the National 
Oceanic and Atmospheric Administration as part of 
the Monterey Bay National Marine Sanctuary's 
Water Quality Protection Program planning efforts 
(NOAA et al. 1994). Approximately 125 persons 
participated in the three-day workshop, including 
scientists, water quality specialists and staff repre
senting government agencies and private organiza
tions.

Workshop goals were to: 1) identify and prioritize 
water quality problems; 2) identify pollutants and 
activities related to those problems; 3) establish the 
relationship between the problems and existing 
tvater quality objectives; and 4) suggest strategies 
that will contribute to enhancing management of the 
natural resources of the Monterey Bay National 
Marine Sanctuary.

January Workshop

The January workshop was designed to be the first 
major step in a two-year planning process. The 
workshop, held on January 25-27,1994, in Monterey, 
California, was designed to: 1) identify water quality 
priority problems; 2) identify sources and pollution 
associated with the problems; and 3) develop strate
gies to address those problems. Figure 1 shows an 
overview of the process used at the workshop.

This summary document represents the work of 
approximately 125 persons including local and 
regional scientists, planners, and resource managers 
with expertise in water quality issues. Workshop 
participants also included representatives of the 
public and organizations most likely to be affected by 
the WQPP plan (e.g., agriculture, recreation and 
tourism). Bringing the "stakeholders" into the 
process early on and keeping them engaged in 
defining issues, contributing ideas, and thinking 
about practical ways of implementing solutions, is 
one of the keys to developing a successful Program. 
Members of the Core Group identified these experts 
from Federal, State, and local agencies, and nongov
ernmental organizations. A complete list of attend
ees is included in Appendix B.

The workshop was designed around working groups 
of 10-20 participants each. A structured process was

used in order to obtain the most complete informa
tion. Worksheets were constructed and pre-loaded 
with information, where possible, to make the most 
efficient use of time. Each of the work groups was 
facilitated by a member of the interagency Core 
Group, with a NOAA staff person assigned to each 
group as a rapporteur. A workbook, containing 
information on regional characteristics related to 
existing water quality conditions, was produced by 
NOAA for background information and mailed to 
the participants before the workshop (NOAA 1994).

Part I. Water Quality Issue Identification

Organization of the workshop was based on the 
assumption that some problems are unique to certain 
geographical areas. As a result, the Core Group 
divided the Monterey Bay area into watershed areas 
and ocean segments (Figure 2). The watershed areas 
are based on USGS hydrologic units that were 
grouped into larger areas defined by NOAA's 
Coastal Assessment Framework (NOAA 1993). 
Modifications were made to the boundaries based on 
the California State Water Resources Control Board 
hydrologic maps and in consultation with local 
experts. Each work group was assigned one or more 
watershed areas or ocean segments.

In order to focus as closely as possible on the location 
of potential water quality problems, a series of 
nearshore areas were identified by the Core Group. 
Work groups analyzing problems in the ocean 
segments were asked to refer to these areas as a way 
of providing more precise spatial definition to the 
problems. Figure 3 shows these areas along the 
coast.

Problem identification/prioritization for each ivatershed 
area and ocean segment. Participants were assigned to 
one of six geography-based work groups (four for 
watershed areas and two for ocean segments) for the 
purpose of identifying and prioritizing problems 
existing within their areas of concern. An attempt 
was made to relate problems to existing water 
quality standards and objectives. However, there 
was no attempt to bring all groups together to 
coordinate priority problems across target areas.

Sources and activities. The second step was to identify 
the sources and activities contributing to the priority 
problems identified previously. The templates used 
to collect information were pre-loaded with sources 
and activities from the State of California's Water 
Quality Assessment Data Base (State of California 
1993).
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Introduction

Pollutants. Next, participants were asked to identify 
the pollutants most likely to cause or contribute to 
water quality problems. The participants also were 
asked to link these pollutants to the sources/activi
ties that were previously identified. Where possible, 
pollutant levels above accepted standards for the 
State of California were identified.

Summary worksheets describing the priority prob
lems and sources were compiled by the NOAA staff 
and distributed for use in Part II of the workshop.

Part II. Strategy Development

For the second part of the workshop, participants 
were divided into six theme groups based on sources 
and activities contributing to water quality problems. 
Participants were asked to identify the existing 
Federal, State, and local programs that address the 
problems identified in Part I of the workshop. 
Management strategies were then developed within 
the work groups to address the priority problems 
across all watershed areas and ocean segments. The 
strategies developed in each group were targeted to 
the source(s) their group was asked to address (i.e. 
point sources). Participants were asked to take 
existing programs into consideration when develop
ing strategies. Since all the groups worked with the 
same list of priority problems, some overlap in 
strategies was expected. Some of the strategies 
included in this document were developed by more 
than one group at the session because they were not 
specific to one theme. For example, development of 
a monitoring program for the Sanctuary cuts across 
several themes (e.g., agricultural sources, point 
sources, urban nonpoint sources) used to organize 
the work groups in Part II of the workshop.

Format of this Document

The material summarized in this document repre
sents information gathered at the workshop. This 
includes the work of research staff, scientists, and 
public agency managers involved in surface and 
groundwater management. It is important to note 
that all references to priorities, problems, and poten
tial sources reflect the opinions of those who partici
pated at the workshop. Since each working group 
consisted of different individuals with differing 
perspectives, and each group to some extent adopted 
their own definitions and sense of priorities, the 
comparison of problems and source activities across 
watersheds and ocean segments is complicated. This 
issue will be addressed further as attempts are made

to better define the geographical extent of identified 
problems and recommended solutions.

This document contains original and summary 
materials from the workshop. Each chapter contains 
specific information on a particular phase of the 
workshop: problems, sources, pollutants, and 
strategies. In addition, a complete listing of the 
strategies is included in Appendix C. The final 
section of this document outlines the next steps 
planned for the Water Quality Protection Program.

3
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Figure 2. Spatial Framework of the Water Quality Protection Program
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Figure 3. Nearshore Focus Areas for Ocean Segments
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Priority Problems

In order to develop a Water Quality Protection 
Program (WQPP) for the MBNMS, it is important to 
understand the problems occurring in the 
Sanctuary's 11 watershed areas and three ocean 
segments. The workshop was an initial step neces
sary to identify potential sources of problems and 
potential solutions.

This section describes the workshop participants' 
perceptions of the most significant problems of the 
watershed areas and ocean segments, how these 
problems were derived, and the relationships of the 
problems to marine and terrestrial environments. 
Eight problems were categorized as "biotic effects" 
and six were categorized as "hydro-physical effects." 
Biotic effects cover problems where living organisms 
are the means of identifying the symptoms. Hydro
physical effects relate to problems evidenced prima
rily in the physical environment or the water column. 
The interagency Project Development Team (PDT) 
responsible for developing the WQPP recognizes that 
the workshop results are only one of many potential 
sources of information on the water quality issues 
that the WQPP must address. Means for refining 
these problems and identifying new ones are de
scribed in the Program Framework document 
(NOAA et al. 1994).

Priority Problems of Watershed Areas and 
Ocean Segments

Biotic Effects

Wetlands Alteration*
Fish Population Decline*
Habitat Degradation*
Reproductive Impairment*
Rare and Endangered Species Impairment 
Impairment of Sensitive Biological Areas 
Elevated Tissue Levels 
Human Health

Hydro-Physical Effects

Sedimentation*
Adverse Levels of Toxic Pollutants* 
Watershed Disturbance* 
Groundwater Quality 
Low Flows 
Erosion

* High priority for greatest number of watershed
areas and ocean segments

Identifying Priority Problems

During Part 1 of the January workshop, two types of 
working groups were established, those addressing 
the 11 watershed areas and those addressing the 
three ocean segments. Watershed area work groups 
focused primarily on activities occurring in up
stream, wetland, and inland areas down to the high 
tide line. Ocean segment work groups focused on 
estuarine and marine waters. There was, however, 
some overlap among the groups. In some cases, 
ocean segment groups identified problems occurring 
in the land-based watersheds that drained into their 
segment. In some of the land-based watershed area 
groups, participants identified problems that were of 
an estuarine or nearshore nature. Working groups 
considered all of the problems identified in the State 
of California's Water Quality Data System (State of 
California 1993) before the workshop, and added 
some of their own.

Each working group identified problems applicable 
to their individual watersheds or ocean segments 
and ranked each problem as "high," "medium," or 
"low" based on their respective impacts on Sanctuary 
resources. Since there was no standardized defini
tion for high," "medium," and "low," definitions 
varied among groups. The groups then compiled a 
list of the 10 highest-priority problems that were 
matched with associated activities (e.g., urban area 
runoff). A summary list of problems was developed 
by combining those considered high priority from 
each working group. From this list, NOAA's SEA 
Division combined some of the related problems 
(e.g., the habitat degradation problem represents a 
combination of fisheries degradation and wildlife 
degradation) and reclassified all problems considered 
to be sources (e.g., urban runoff, nonpoint agricul
tural runoff). Several members of the PDT reviewed 
this problem list and appropriate revisions were 
incorporated.

Table 1 summarizes the problems associated with 
each watershed or ocean segment as identified by 
workshop participants. A ranking of "high," "me
dium" or "low" indicates the priority or importance 
of specific problems. This table shows the variation 
among watershed areas and ocean segments. Table 2 
shows prioritized problems for source waterbodies 
or tributaries of the individual ocean segments.
Some variation among the different spatial units may 
be the result of the biases of the groups who worked 
on them, or the result of different interpretations as 
to what constituted a high-priority problem. Those 
problems not ranked on the templates by the work

6
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Figure 4. Number of High-priority Problems by Watershed Area and Ocean Segment
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Table 1. Spatial Distribution of Problems in Watershed Areas and Ocean Segments
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The number of high-priority problems by watershed 
area and ocean segment is shown in Figure 4. The 
map indicates that participants generally felt that 
problems were more of a concern in the area centered 
around and draining into Monterey Bay. Ocean 
Segment 2 and Watershed Area MB08 (Carmel River) 
had the greatest number of high-priority problems as 
determined by the group members. The large 
number of high-priority problems identified for 
Ocean Segment 2 resulted from the group's recogni
tion of the relationship between land-based sources 
and problems and water quality concerns within the 
Sanctuary. Ocean Segments 1 and 3 and Watershed 
Area MB09 (South Coastal) had the least number of 
high-priority problems identified by the participants.

Figure 5 portrays maps of the problems in Table 1 to 
more clearly illustrate their spatial distribution. The 
problems identified but not ranked at the workshop 
were prioritized as "medium" for presentation on 
these maps.

Description of Priority Problems

Table 1 illustrates that across all watershed areas and 
ocean segments, the most significant problems the 
groups identified were wetlands alteration, fish 
population decline, habitat degradation, sedimenta
tion, adverse levels of toxic pollutants, reproductive 
impairment, and watershed disturbance. These 
problems were the focus of discussions in at least half 
of the watershed area and ocean segment working 
groups; the remaining high-priority problems in this 
table were important to two or more watershed areas 
or ocean segments. The following describes each 
high-priority problem within each category.

Biotic Effects

Wetlands Alteration. Wetlands alteration refers to 
the disruption or alteration of vegetation and /or 
sediments within wetland areas and their buffer 
zones. Alteration and loss of wetlands have been 
linked to activities such as construction, agriculture, 
fill, road cuts, and water diversion. The results often

8
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Table 2. Spatial Distribution of Problems of Ocean Segment Sources
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are degradation and loss of habitat, particularly for 
birds, crabs, and estuarine fish. Wetland areas are 
used by these species as protective habitat, nurseries, 
and for migrating, feeding, and reproducing (i.e., 
spawning, nesting). In certain areas where there has 
been a history of wetland sedimentation from upland 
industrial or agricultural activities, there is the 
potential that toxins may be present in the bottom 
soils. If these areas are disrupted by road cuts and 
fills or dredging, there is the potential that toxins 
could be released into the water column, subse
quently affecting aquatic species.

Figure 5a shows that wetlands alteration is a high- 
priority problem for all of the watershed areas except 
MB09 (South Coastal), which has infrequent wetland 
areas. Table 2 shows that wetlands alteration is a 
high-priority problem throughout Ocean Segment 1 
and in waterbody sources of Ocean Segment 2, 
including San Lorenzo River, Pajaro River, Elkhom 
Slough, Salinas River, and Carmel River.

Fish Population Decline. In addition to adverse 
pollutant levels and habitat degradation, fish popula
tion decline has been linked to runoff from construc
tion sites, agricultural lands, boat marinas, water 
diversions and natural events including drought,

flooding and El Nino (periodic warming of the 
ocean).

Figure 5b shows that fish population decline is a 
high-priority problem in MB01 (Drakes Bay), MB02 
(North Coastal), MB03 (Gazos/Scott Creeks), MB04 
(San Lorenzo River), MB05 (Pajaro River), MB06a 
(Elkhorn Slough), MB06b (Alisal Canal), MB06c 
(Salinas River), MB08 (Carmel River) and throughout 
Ocean Segments 1, 2, and 3. Within the ocean 
segments, Table 2 shows that it is a high-priority 
problem throughout Ocean Segment 1; throughout 
Ocean Segment 2, particularly in San Lorenzo River, 
Soquel Creek, Pajaro River, Elkhorn Slough, Salinas 
River, and Carmel River; and throughout Ocean 
Segment 3.

Habitat Degradation. Habitat degradation is often 
mentioned concurrently with other high-priority 
problems. Wetland alteration, sedimentation, low 
flows, toxic pollutants, and erosion are examples of 
problems contributing to the habitat degradation of 
various species. Other contributors include agricul
tural activities, timber harvesting, road cuts, con
struction runoff, storm drains, water diversions, and 
overdrafting.

9
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Figure 5 a-n. Problem Priority Level* in Watershed Areas and Ocean Segments

a. Biotic Effects: Wetlands Alteration b. Biotic Effects: Fish Population Decline

•Number in parentheses represents the number of watershed areas and ocean segments tailing in that category.
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Figure 5 a-n. Problem Priority Level* in Watershed Areas and Ocean Segments (cont.)
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Figure 5 a-n. Problem Priority Level* in Watershed Areas and Ocean Segments (cont.

i. Hydro-physical Effects: Sedimentation

)

j. Hydro-physical Effects: Adverse Levels of Toxic Pollutants

k. Hydro-physical Effects: Watershed Disturbance 1. Hydro-physical Effects: Groundwater Quality

“Number in parentheses represents the number el watershed areas and ocean segments tailing in that category
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Figure 5 a-n. Problem Priority Level* in Watershed Areas and Ocean Segments (cont.)

Figure 5c shows that it is a high-priority problem for 
MB01 (Drakes Bay), MB02 (North Coastal), MB03 
(Gazos/Scott Creeks), MB04 (San Lorenzo River), 
MB05 (Pajaro River), MB06a (Elkhorn Slough),
MB06b (Alisal Canal), MB06c (Salinas River), MB07 
(Marina/Pacific Grove), MB08 (Carmel River), and 
Ocean Segment 2. Table 2 shows that habitat degra
dation is a high-priority problem throughout Ocean 
Segment 2, particularly within San Lorenzo River, 
Soquel Creek, Pajaro River, Elkhom Slough, Salinas 
River, and Carmel River.

Reproductive Impairment. Reproductive impairment 
has been caused by many of the same sources 
leading to fish population decline. These sources 
include habitat degradation, adverse pollutant levels, 
water diversions, droughts, marinas, and agricultural 
and urban runoff.

Figure 5d shows that reproductive impairment is a 
high-priority problem in MB01 (Drakes Bay), MB02 
(North Coastal), MB03 (Gazos/Scott Creeks), MB04 
(San Lorenzo River), MB05 (Pajaro River), and MB08 
(Carmel River). Table 2 shows that it is also a high 
priority in the San Lorenzo River, Soquel Creek, 
Pajaro River, Elkhorn Slough, Salinas River, Seaside, 
Monterey and Carmel River portions of Ocean 
Segment 2.

Rare and Endangered Species Impairment. Several 
other high-priority problems including wetlands 
alteration, habitat degradation, and adverse levels of 
toxic pollutants have been linked to rare and endan
gered species impairment. Other sources contribut
ing to this problem include agricultural activities, 
storm drains and road cuts.

Figure 5e shows that rare and endangered species 
impairment is a high-priority problem in MB01 
(Drakes Bay), MB02 (North Coastal), MB03 (Gazos/ 
Scott Creeks) and throughout Ocean Segments 1 and 
3 (Table 2). Some of these watershed areas/ocean 
segments are adjacent to or overlap Areas of Special 
Biological Significance (ASBS) including the James V. 
Fitzgerald Marine Reserve, inhabited by diverse and 
rare invertebrates, and Ano Nuevo Island, which is 
inhabited by a small breeding colony of threatened 
Steller sea lions.

Impairment of Sensitive Biological Areas. Impair
ment of sensitive biological areas is associated with 
various sources including runoff, storm drains, 
overdrafting, and road cuts. Like rare and endan
gered species impairment, it can be caused by other 
high-priority problems including habitat degrada
tion, sedimentation, and adverse levels of toxic 
pollutants. This is a high-priority problem primarily
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m waters affecting areas of special biological signifi
cance (ASBS).

Figure 5f shows that it is a high-priority problem in 
MB01 (Drakes Bay), MB02 (North Coastal), MB07 
(Marina/Pacific Grove), MB08 (Carmel River), and 
MB09 (South Coastal). These areas collectively 
contain or are adjacent to the following ASBSs:
James V. Fitzgerald Marine Reserve; Pacific Grove 
Marine Gardens Fish Refuge and Hopkins Marine 
Life Refuge; Carmel Bay; Point Lobos Ecological 
Reserve; California Sea Otter Game Reserve; Big 
Creek MRPA Ecological Reserve; and Julia Pfeiffer 
Underwater Park.

Elevated Tissue Levels. Elevated levels of organic 
and inorganic chemicals in fish and shellfish tissues 
have been associated with toxic pollutants entering 
marine waters. Potential sources of these pollutants 
are agricultural activities, marina activities, storm 
drains, and municipal wastewater outfalls.

Figure 5g shows that elevated tissue levels were a 
high priority only throughout Ocean Segments 2 and 
3. Table 2 shows that in Ocean Segment 2, it is a 
particularly high priority in the Pajaro River, Elkhorn 
Slough and Salinas River.

Human Health. Human health focuses on the effects 
of certain water contact and seafood consumption on 
humans. Sources affecting water and seafood quality 
(and ultimately human health) include municipal 
wastewater outfalls, storm drains, sewage disposal/ 
septic systems, and toxic spills.

Table 2 and Figure 5h show that human health is a 
priority problem throughout Ocean Segment 2, but 
was not ranked since it was discussed after the initial 
templates were completed.

Hydro-physical Effects

Sedimentation. Sedimentation refers to the physical 
movement and deposition of sediment to receiving 
waters, including wetlands, rivers, sloughs, and 
ocean waters of the Sanctuary. Sedimentation occurs 
when soils are washed from dirt roads, agricultural 
fields, areas of cleared timber, and construction sites, 
usually as a result of rainstorms. This process can 
degrade aquatic habitats by causing turbidity. Also, 
depending on the nature of the soils, the process 
provides a mechanism for releasing toxins into the 
receiving waters.

Sediment sampling within tributaries of the Sanctu
ary has identified the presence of toxins such as DDT,

chlordane, and toxaphene in silt and sand. These 
substances have been linked to reproductive failures 
(i.e., thin shells) in endangered birds (e.g., peregrine 
falcon) and other species.

Figure 5i shows that sedimentation is considered a 
high-priority problem for all watershed areas except 
MB08 (Carmel River), where it is a medium priority. 
For the ocean segments, Table 2 shows that sedimen
tation is considered a high priority throughout Ocean 
Segment 3, particularly in Big Sur River.

Adverse Levels of Toxic Pollutants. Heavy metals, 
pesticides, herbicides, nutrients, petroleum hydrocar
bons, and coliform bacteria from sources such as 
agriculture, municipal wastewater outfalls, storm 
drains, golf courses, and marinas can have detrimen
tal effects on the water quality and living marine 
resources of the Sanctuary. Pollutants discharged 
into rivers and creeks have the potential to accumu
late in fish tissue. In some species it has been demon
strated that the intake of toxins will cause mortalities 
and population declines.

Figure 5j shows that adverse toxic pollutant levels are 
considered a high-priority problem for MB04 (San 
Lorenzo River), MB05 (Pajaro River), MB06a 
(Elkhorn Slough), MB06b (Alisal Canal), MB06c 
(Salinas River), MB07 (Marina/Pacific Grove), and 
MB08 (Carmel River). Table 2 shows that adverse 
levels of pollutants also are a high priority through
out Ocean Segment 1, particularly off San Francisco 
Bay and Pacifica; and throughout Ocean Segment 2, 
particularly in Pajaro River, Elkhorn Slough, Salinas 
River, and Carmel River.

Watershed Disturbance. Watershed disturbance was 
generally treated by the work groups as a broad 
problem, overlapping many others. From this 
perspective, various land-based activities (e.g., 
construction runoff, agricultural activities, road cuts) 
directly disturb the watersheds that drain to Sanctu
ary waters. Hydromodification activities on land can 
affect the salinity dynamics at river mouths or alter 
tiie rates of freshwater input to lagoons and estuar
ies. This can cause degradation of watershed habitat 
and other detrimental effects to various species 
within these habitats.

Figure 5k shows that this problem is considered a 
high priority for MB06a (Elkhorn Slough), MB06b 
(Alisal Canal), MB06c (Salinas River), MB07 (Ma
rina/Pacific Grove), MB08 (Carmel River), MB09 
(South Coastal); and in Ocean Segments 2. Table 2 
shows that it is a particular problem for the San 
Lorenzo River, Soquel Creek, Pajaro River, Elkhorn
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Slough, Salinas River, and Carmel River portions of 
Ocean Segment 2.

Groundwater Quality. When addressing groundwa
ter quality as a problem, most of the work groups 
focused on seawater intrusion caused by overdrafts 
to aquifers in the region. Other sources that may 
potentially affect groundwater quality include 
agricultural lands, golf courses, construction sites, 
dams, and water diversions.

Figure 51 illustrates that groundwater quality is 
considered a high-priority problem in MB07 (Ma
rina/Pacific Grove), MB08 (Carmel River), and MB09 
(South Coastal), and in portions of Ocean Segment 2. 
It is a high-priority problem primarily in the Pajaro 
River, Elkhom Slough, Salinas River, and Carmel 
River areas of Ocean Segment 2. While seawater 
intrusion is a problem, most groups determined that 
it is not a priority threat to the Sanctuary and its 
resources.

Low Flows. Workshop participants felt that low 
water flows were related primarily to overdrafting, 
agricultural activities, construction runoff, dams, and 
water diversions. Figure 5m shows that low flows are 
a high-priority problem in MB06c (Salinas River), 
MB08 (Carmel River); and in Ocean Segments 2 and 
3. Table 2 shows that it is a high-priority problem in 
San Lorenzo River, Soquel Creek, Pajaro River, 
Elkhom Slough, Salinas River, and Carmel River of 
Ocean Segment 2; and throughout Ocean Segment 3.

Erosion. When considering erosion as a problem, 
work groups referred to coastal erosion or tidal scour 
rather than soil erosion. Figure 5n shows that this is 
a high-priority problem in MB06a (Elkhom Slough) 
and in Ocean Segment 2, particularly in San Lorenzo 
River, Elkhorn Slough, and Seaside (Table 2).

Concluding Remarks

Distinct connections exist between the activities or 
problems occurring in the watershed or terrestrial 
areas and the problems occurring in the ocean 
segments and marine waters. Work groups that 
focused on watersheds considered sedimentation, 
wetlands alteration and habitat degradation to be the 
highest-priority problems (Table 1). Ocean segment 
work groups considered fish population decline, 
reproductive impairment, and adverse levels of toxic 
pollutants to be the most significant problems (Table 
2). As previously mentioned, sedimentation, wet
lands alteration, and habitat degradation within 
watershed areas can be linked to fish population

decline, reproductive impairment, and inputs of toxic 
pollutants in ocean segments. The connections 
between these problems point to the need for a 
systematic approach to identify corrective actions. 
However, direct linkages are not well documented. 
Random and isolated management actions will not 
achieve the goals of this program. This program will 
largely focus on building the knowledge to better 
understand these relationships.

This workshop represents the first attempt to deter
mine the highest-priority problems in each water
shed area and ocean segment. These problems will 
be reviewed during focus work group sessions by 
representatives of various agencies (federal, state, 
local) and organizations, and appropriate revisions 
will be incorporated. The following section describes 
the relationships between the problems and the 
sources and activities that contribute to these prob
lems.
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Sources and Activities of Concern

Because of the problem-driven approach being used 
to develop the Water Quality Protection Program 
(WQPP), it was necessary to identify the relation
ships between problems, their sources, and the 
pollutants of concern before the workshop partici
pants could develop detailed strategies. Sanctuary 
water quality is potentially at risk of degradation 
from various activities and sources in the 11 water
sheds and three ocean segments that form the study 
area for the WQPP. These sources/activities are 
grouped as point sources, nonpoint sources, and 
water management sources. Table 3 lists the pollu
tion sources currently under consideration as being 
potential contributors to water quality problems of 
the Sanctuary. This list will evolve as further refine
ment takes place in the "focus groups", which will 
address the problems, sources, and strategies (NOAA 
et al. 1994).

How the List of Sources was Developed

Since most strategies will focus on a particular source 
or a subset of sources, it was necessary to have a 
preliminary list of potential sources at the workshop 
to consider when examining the problems. This 
preliminary list was based on information in the 
State Water Resources Control Board's water quality 
assessment data base (State of California 1993). At 
the workshop, participants were asked to 1) identify 
relevant sources and activities of concern in each of

the watersheds and ocean segments assigned to their 
group and 2) identify the high-priority problems 
associated with these sources. This work was 
conducted in the same groups that identified and 
assigned priorities to problems. Participants added 
sources to the list during the workshop and some 
reorganization of the list took place after the session. 
The connections between sources and problems are 
shown in Table 4.

One of the objectives of the WQPP's Project Develop
ment Team is to connect the work conducted under 
CZARA (Section 6217, the Coastal Nonpoint Source 
Pollution Control Program of the Coastal Zone 
Management Act) with the results of this workshop 
and with the nonpoint pollution sources of the 
WQPP. To make the connections more clearly 
understood, the nonpoint sources listed in this 
document are organized to reflect the series of 
management measures contained in Section 6217 
documents (U.S. EPA1993). Results from the State of 
California’s process to address Section 6217 require
ments will be adapted to the WQPP as they become 
available.

Point Sources

Point sources, those sources discharging to receiving 
waters at a specific location, were not identified as a 
cause of water quality problems in as many water
sheds as were nonpoint sources. Figure 6a shows the 
distribution of point source concerns of each water
shed area and ocean segment as determined by the

Table 3. List of Potential Sources of Water Quality Pollution in Study Area

Point Sources

Hazardous/Toxic Waste Spills
Nonpoint Sources

Abandoned Mines 
Water Management
Dams

Industrial
Ocean Disposal Sites 
Hazardous Material Sites 
Industrial/Commercial Dischargers 
Mining Activities 
Underground Storage Tanks

Municipal
Wastewater Disposal 
Land Fills

Agriculture
Agricultural Wastewater 
Return Flows
Grazing/Livestock Operations 
Pesticide/Fertilizer Application 
Agricultural Soil Management 

(Tilling, Plowing, etc.)
Timber Harvesting

Urban

Diversion of Water 
Overdrafting 
Bulkheads/ Revetments

Vessels
Boatyards/Boat Repair & Maintenance
Marinas
Dredging
Vessel Discharges

Grading 
Golf Courses 
Storm Drains 
Road Cuts 
Construction Runoff 
Sewage Disposal/Septic
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Table 4. Number of Watersheds and Ocean Segments Relating Sources and Activities to Problems
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Figure 6. Sources and Activities of Concern by Watershed Area and Ocean Segment Identified as Being a Moderate orGreater Threat to Water Quality

a. Point Sources/Activities b. AgriculturalNonpoint Sources/Activities
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work groups. The sources and activities identified 
represent those deemed by the work groups to be at 
least of moderate concern with respect to one of the 
high priority water quality problems.

Point sources were seen as a significant concern in 
only one of the watershed areas, MB02-North 
Coastal. This is because the largest point sources 
discharge directly to coastal or estuarine waters and 
were, therefore, identified by the ocean segment 
work groups. As shown in Figure 6a, point sources 
were cited as a potential cause of environmental 
degradation in Ocean Segments 1 and 2. Ocean 
Segment 1 had the greatest variety of point sources 
listed as concerns. Municipal wastewater disposal 
sites, oil spills from vessels, industrial ocean disposal 
sites, marinas, and dredging were all cited as affect
ing not only the mouth of San Francisco Bay, Pacifica, 
and Half Moon Bay, but throughout Ocean Segment 
1. These point sources were identified as being 
related to habitat degradation, elevated tissue levels, 
rare and endangered species impairment, and 
adverse levels of toxic pollutants. Three types of 
point sources were identified for Ocean Segment 2: 
municipal wastewater disposal, oil spills, and vessel 
discharges.

Based on 1991 data, there were only 12 major and 70 
minor permitted point source dischargers in the 
drainage area of the Sanctuary (NOAA1994). These 
sources are estimated to discharge more than 550 
billion gallons of wastewater per year. The point 
sources that the participants related to the greatest 
number of problems included municipal wastewater 
disposal, vessel discharges, and spills of hazardous 
or toxic material from vessels and other sources.

Municipal wastewater treatment facilities treat 
wastewater from domestic, commercial, and indus
trial sources. The larger facilities discharge between 
five and six billion gallons of effluent per year. 
Pollutants contained in effluent vary but some of the 
constituents include oil and grease, heavy metals, 
and organic chemicals. Pollution indicators includ
ing biochemical oxygen demand (BOD), total sus
pended solids (TSS), and fecal coliform bacteria are 
also found in these discharges. Fecal coliform 
bacteria discharges are especially a concern in areas 
where there is human contact with water or shellfish 
harvesting.

Toxic and/or hazardous materials spills are primarily 
a source of concern because of the potential for a 
catastrophic accident in or adjacent to Sanctuary 
waters. A preliminary analysis of oil spills indicates

that spills occur most frequently in Ocean Segment 2, 
followed by Ocean Segments 1 and 3, respectively 
(NOAA 1994). The volume of oil spilled was greatest 
in Ocean Segment 1, followed by Ocean Segments 2 
and 3, respectively.

Nonpoint Sources

Workshop participants cited unregulated nonpoint 
sources as a greater and more.widespread threat to 
water quality than point sources. Nonpoint sources, 
except for abandoned mines, are grouped as either 
agricultural or urban. Both agricultural and urban 
sources were cited as affecting water quality in 
watersheds and ocean segments. Effects were noted 
by the workshop participants everywhere except in 
one of the watersheds (MB01) and in Ocean Segment 
3.

Agricultural runoff, stemming from grazing/live
stock operations and agricultural practices (i.e., poor 
soil management), was seen as the most significant 
pollutant source. It affects a number of watersheds, 
and was identified as affecting water quality 
throughout Ocean Segment 1 and in the open water 
portions of Ocean Segment 2 (Figure 6b). Grazing/ 
livestock operations were specifically cited as a cause 
of habitat degradation, fish population decline, 
wetlands alteration, watershed disturbance, and 
increases in sedimentation, among other effects.

Although construction runoff was viewed as directly 
threatening only a limited portion of the ocean 
segments (part of Ocean Segment 2), it is perceived 
as a major threat to the ecological health of Sanctuary 
watershed areas. Workshop participants felt that all 
but two of the watershed areas (MBOl-Drakes Bay 
and MB03-Gazos/Scott Creeks) were affected by 
construction runoff (Figure 6c). The most commonly 
cited effects of construction runoff were fish popula
tion decline, spawning impairment, wetlands alter
ation, low flows, watershed disturbance, and an 
increase in sedimentation.

Water Management

While water supply and consumption activities may 
not be traditionally classified as pollution sources, 
workshop participants felt that they led to biotic and 
hydro-physical effects and other environmental 
disturbances. Overdrafting, the practice of with
drawing groundwater at a rate exceeding natural 
recharge, was cited by most groups as causing
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habitat destruction, fish population decline, spawn
ing impairment, wetlands alteration, and low flows 
(Figure 6d).

The diversion of water from its natural courses was 
related to habitat degradation, fish population 
declines, spawning impairment, wetlands alteration 
and low flows, among other effects. These effects 
were most strongly noted in MB02 (North Coastal), 
MB03 (Gazos/Scott Creeks), MB07 (Marina/Pacific 
Grove), MB08 (Carmel River), MB09 (South Coastal), 
and in the open water portion of Ocean Segment 2.

Relating Sources and Activities to 
Priority Problems

Table 4 shows how each source was related to the 
priority problems identified by the participants. The 
entries in the table represent the number of water
shed or ocean areas with either a large or moderate 
contribution from the sources listed. Sources that the 
work groups felt had low or minimal contributions to 
the problems were not counted in this summary.

Table 4 indicates that the workshop participants 
viewed unregulated nonpoint sources as the greatest 
concern. Agricultural and urban runoff can carry a 
wide range of pollutants and occur throughout the 
region. Participants felt that existing and potential 
future water quality problems should be addressed 
by carefully considering how to control all forms of 
runoff. The single most important point source 
category under existing conditions was municipal 
wastewater discharge. Some groups, however, felt 
that the potential damage from a major oil spill was a 
concern equal to any other expressed at the session.

Table 4 also indicates that some of the potential 
sources do not appear to be of significant concern 
with respect to Sanctuary water quality. Abandoned 
mines, mining activities, underground storage tanks, 
and agricultural wastewater were not identified as 
sources of moderate or high concern for the priority 
problems by any of the work groups. In the case of 
the mining sources, this apparent lack of concern 
may be the result of those activities taking place well 
upstream of the Sanctuary. Concerns with agricul
tural wastewater may have been addressed by citing 
all of the other agricultural sources shown in Table 4.

Concluding Remarks

The sources included in this section were useful in 
organizing material for the workshop and have 
helped to summarize its results. These sources are 
the focus of the strategies that follow in Appendix C.

As work continues to define the problems in focus 
groups and through additional contributions from 
the Project Development Team, the role of each 
source will be better understood. This understand
ing will allow more thoughtful consideration of how 
to develop strategies that can most effectively correct 
these problems. The list of sources of greatest 
concern will be modified as consensus is reached by 
the PDT on the focus for the WQPP. The following 
section describes how pollutants fit into the discus
sion of problems and sources.
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The Water Quality Protection Program must identify 
pollutants that may contribute to the degradation of 
water quality, and determine sources and activities 
that directly or indirectly affect Sanctuary waters. 
Understanding the connection between problems, 
pollutants, and contributing sources and activities is 
important for developing meaningful management 
actions to improve or protect water quality. This part 
of the workshop was the first step in establishing 
these connections.

This section of the document provides the raw 
material to begin to systematically evaluate how well 
existing pollutant standards and objectives address 
water quality problems affecting the Sanctuary. This 
evaluation also complements the SWRCB's develop
ment and review of water quality standards in 
accordance with Section 303(c)(1) of the Federal 
Clean Water Act and Section 13170.2(b) of the Califor
nia Water Code. Work will be conducted to deter
mine if existing standards adequately address the 
range of water quality problems facing Sanctuary 
waters. In addition, this process will provide a basis 
for improving compliance with existing standards or 
modifying those standards as necessary.

Identifying and Connecting Significant 
Pollutants to Sources and Activities

During the workshop, the watershed area and ocean 
segment work groups were asked to list pollutants 
that might be associated with problems they had 
identified. To accomplish this, participants were 
provided with a list of pollutants regulated by 
standards and objectives set by the State of Califor
nia. They also were instructed to add other pollut
ants and classes of pollutants that may affect water 
quality, but are not included in existing standards. 
Participants discussed each pollutant in relation to 
the problems they had identified and narrowed the 
list to those that were most relevant.

Next, each work group was provided with a list of 
sources and activities known to generate pollutants 
capable of causing water quality problems. This list 
was extracted from the SWRCB Water Quality Data 
System. For each pollutant, the work group deter
mined the relative contribution (high, moderate, low, 
or minimal) from each source or activity. For ex
ample, if a group determined that channel dredging 
was prevalent in their watershed area or ocean

Pollutants of Concern

segment of concern, they would rate its potential for 
contributing the pollutants they had identified.
While provided with similar instructions, the groups 
may have assigned moderate and high classifications 
differently since it was not possible to define a 
common set of criteria to be used by all the groups in 
the time provided.

The following summarizes the results for Watershed 
Areas MB06a - MB09 and all three ocean segments. 
Work groups for Watershed Areas MB01- MB05 were 
unable to complete this information because of time 
constraints.

Results

The information generated by the work groups was 
summarized and combined into Table 5. This 
contains all sources and activities across watershed 
areas and ocean segments that contribute moderate 
to high amounts of the pollutants listed.

There was some overlap among the pollutants listed. 
This occurs in three particular cases. Some work 
groups addressed pesticides as a class of pollutants, 
while others rated individual pesticides such as DDT, 
diazinon, dieldrin, and endosulfan. Also, some work 
groups examined heavy metals, while others exam
ined individual metals such as lead, copper, and zinc. 
The same type of specification occurred within the 
petroleum hydrocarbons category. The table shows 
both the individual pollutants and classes of pollut
ants used by the individual work groups.

Sources and activities listed in Table 5 that are not 
followed by data on pollutants fall into four catego
ries: 1) those that rated low or minimal for all pollut
ants (i.e., mining activities and return flows); 2) those 
added by the PDT after the workshop (i.e., 
boatyards/boat repair and maintenance); 3) those 
addressed as problems at the workshop but were 
later determined to be sources or activities that 
generate problems (e.g., agricultural wastewater); 
and 4) those connected to problems in Watershed 
Areas MB01- MB05 (grading and landfills). With the 
exception of those that rated minimal or low, these 
sources and activities will be addressed at future 
work sessions.

This information provides an overview of the con
nections between sources and activities in the 
Monterey Bay region and pollutants that may be 
associated with water quality problems. It provides 
two valuable pieces of information: 1) the pollutants
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Table 5. Number of Watersheds and Ocean Segments Relating Sources and Activities to Pollutants*
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Return Rows ———

Grazing/Livestock Operations o o o • o o
Pesticide/Fertilizer Application ® O —

o
Agricultural Soil Management ® ® O o ~o~ o —

Timber Harvesting ——
Urban ——
Grading

Golf Courses O cT
Storm Sewers

Road Cuts
o o •

o
o

® ~®1
O ® • o o • ® o o

•
• o

—
—

Construction Runoff ® ® ® ® ® o o-"o~” ® o
Sewage Disposal/Septic ® o~”
vvaier management g

Dams m
Diversion of Water o
Overdrafting

Bulkheads/Revetments L L L L L ® ® ® ®
4 or more

Abbreviations: PAH, polycyclic aromatic hydrocarbons; DDT, dichloro diphenyl trichloroethane; FCB. tecal coiitorm bacteria- PCBs polychlorinated 
biphenyls; VOC, volatile organic compound. '

‘Numbers only include groups that considered the relationship between the pollutants and sources to be moderate or high.

22



Pollutants of Concern

generated by the greatest number of sources and 
activities; and 2) the sources and activities identified 
as generating the greatest number of individual 
pollutants. According to the work groups that 
completed the exercise, municipal wastewater 
disposal, marinas, dredging, and agricultural and 
urban nonpoint sources were identified as contribut
ing the broadest range of pollutants.

Significant Pollutants

Significant Pollutants

'ollutants Number of Activities

Suspended Sediment 

Nutrients

Heavy Metals (non-specific)

Suspended Sediments. Of the pollutants listed, 
suspended sediments had the greatest number of 
contributing sources and activities. Watershed Areas 
MB07- MB09 and Ocean Segment 2 work groups 
identified road cuts, construction runoff, and bulk
heads/revetments as capable of generating high-to- 
moderate levels of suspended sediments that might 
pose water quality problems. In MB09 and Ocean 
Segment 2, timber harvesting, croplands, and graz
ing/livestock operations were identified as impor
tant sources of suspended sediments. Sediment 
inputs to Sanctuary waters occur during heavy rains, 
especially if erosion control measures (e.g., sediment 
basins, grass swales, buffers) are not present or are 
improperly installed.

Sediments, particularly fine-grained, clay particles, 
can remain in suspension and reduce the amount of 
sunlight available to support submerged vegetation, 
especially in bays and estuaries. Sediments also can 
bury benthic habitats and organisms. Several work 
groups associated high levels of suspended sediment 
with altering wetlands and affecting spawning 
habitat for many fish species. The release of toxic 
pollutants that may be adsorbed in sediments was 
cited as a potential threat to aquatic life.

Nutrients. High to moderate levels of nitrogen and 
phosphorus were associated with nine different 
sources and activities. High nutrient levels associ
ated with wastewater disposal and on-site disposal 
systems (OSDS) are of particular concern. Golf 
courses also were identified as being a potentially 
significant source of nutrient loading in Watershed

Areas MB07 and MB08. Soils in these areas are thin 
and nonporous, and allow nutrients to directly enter 
the Sanctuary through rapid runoff of surface water. 
Nutrients from golf courses in the coastal areas of 
MB08 may currently affect the Carmel Bay Area of 
Special Biological Significance. Other sources, such 
as storm drains and marinas, were noted as contrib
uting nutrients to Sanctuary waters.

Nutrients can upset the ecological balance of an area 
and cause numerous problems. They are of primary 
concern in enclosed bays and estuaries exhibiting 
low flushing rates. Nutrients may induce excess 
plant and algae growth, which lowers dissolved 
oxygen levels, reducing available oxygen for native 
fish and plants.

Heavy Metals. Watershed Areas MB07-MB09 and all 
three Ocean Segment work groups identified storm 
drains, wastewater disposal, marinas, and construc
tion runoff as contributing heavy metals to the 
marine environment. Other important sources and 
activities include: hazardous material disposal sites, 
dredging and dredge material disposal, and road 
cuts. In MB09, abandoned mines also were identified 
as contributors of heavy metals.

Resource managers are concerned with heavy metals 
because of their potential for contributing to popula
tion decline in marine species. Heavy metals can 
persist in the marine environment and concentrate in 
shellfish tissues. This process of bioaccumulation 
may interfere with their reproduction and lead to 
population declines.

Significant Sources

Significant Sources

Sources and Activities Number of Pollutants

Storm Sewers 15

Marinas 13

Agricultural Activities
Wastewater Disposal
Construction Runoff

12
12
11

Dredging 10

Storm Servers. Storm sewers were identified as 
contributing the greatest variety of pollutants to 
Sanctuary waters in all watershed areas and ocean 
segments. Pollutants of concern discharged by storm 
drains include oil and grease, polycyclic aromatic
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hydrocarbons (PAH), fecal coliform bacteria (FCB), 
polychlorinated biphenyls (PCB), various heavy 
metals, and pathogens. Storm sewers also contribute 
nutrients, solid waste, suspended sediments, and 
other pollutants to Sanctuary waters. Storm sewers 
are often used as dumping grounds for liquid wastes 
that should be disposed of via other means.

During periods of rain, pollutants associated with 
urban activities (i.e., landscaping and commercial 
and industrial activities) are collected in storm 
sewers and discharged into Sanctuary waters. This 
may affect nearshore environments adjacent to 
surrounding urban centers. Some materials also may 
be transported great distances with ocean currents.

Marinas. Marina-related activities can contribute 
various pollutants to the Sanctuary, and were consid
ered an important source in Watershed Areas MB06a, 
MB07, MB09, and all three ocean segments. Marina 
activities such as waste disposal (pump-outs), 
refueling operations, boat maintenance and painting, 
and live-aboards are of particular importance. 
Tributyltins, PAH, FCB, and heavy metals are the 
primary pollutants of concern. Nutrients, oil and 
grease, and petroleum hydrocarbons also are gener
ated by marina activities at levels that might degrade 
water quality.

Marinas and harbors located within enclosed 
embayments do not receive the full benefit of direct 
tidal action and flushing. Therefore, pollutants are 
likely to concentrate in these areas. Species coming 
into contact with these pollutants may suffer high 
mortality and low reproduction rates, leading to 
population decline. The PDT subsequently added 
the Boatyards/Boat Repair and Maintenance cat
egory as a separate source because they contribute a 
set of pollutants that are not necessarily connected to 
marinas without such facilities.

Agricultural Activities. Agricultural activities 
considered important by the work groups include 
grazing/livestock operations, pesticide/fertilizer 
application, and agricultural soil management. 
Contributions of fecal coliform bacteria from graz
ing/livestock operations was cited in the most 
watershed areas compared to the other activities. At 
least one of the activities was cited as a significant 
contributor of pollutants in all of the watershed areas 
and ocean segments except MBO 1 and Ocean 
Segment 3.

Wastewater Disposal. Wastewater disposal was 
linked with high-to-moderate levels of nutrients, oil 
and grease, heavy metals, and pathogens in Water

shed Areas MB07-MB09 and all three ocean seg
ments. Other pollutants of concern include PAH, 
PCB, other man-made chemicals, and FCB.

Wastewater disposal problems are usually site- 
specific. The increased nutrient levels surrounding 
wastewater disposal outfalls may attract various 
organisms and expose them to potentially harmful 
levels of other pollutants.

Construction Runoff. Runoff from construction 
activities was associated with high to moderate levels 
of suspended sediments, oil and grease, and heavy 
metals in Watershed Areas MB07-MB09 and in Ocean 
Segment 2. It also was associated with the release of 
potentially harmful levels of banned pesticides (DDT, 
dieldrin) and legal pesticides (endosulfan) where 
agricultural areas are undergoing development 
(primarily in Watershed Areas MB06a-MB06c). 
Improperly controlled construction activities also can 
add to the solid waste stream by contributing wood, 
paper, plastics, metals, and other debris.

Construction runoff has the potential to cause 
sedimentation in bays and estuaries and alter wet
land habitats. It may also contain pollutants harmful 
to marine organisms.

Dredging. Dredging and the disposal of dredged 
materials were identified as contributing high to 
moderate levels of tributyltins, DDT, dieldrin, 
endosulfan, and PCB in Watershed Areas MB06a- 
MB06c, MB07, and in Ocean Segments 1 and 3. 
Participants also associated dredging activities with 
the release of potentially harmful amounts of nutri
ents, PAH, suspended sediments, and heavy metals 
into the water column.

The release of toxic substances from dredging may be 
associated with adverse impacts to marine organisms 
including bioaccumulation and population decline. 
Dredging and the disposal of dredged materials (e.g. 
burial) also can physically alter benthic habitats.

Additional Sources and Activities. Other sources and 
activities considered important by the work groups 
include road cuts and bulkheads/revetments. 
Suspended sediments and pesticides are the pollut
ants of concern for these activities in three or more 
watershed areas or ocean segments.
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Concluding Remarks

The process to develop the Water Quality Protection 
Program will require a more detailed assessment of 
the information generated through this part of the 
workshop. However, this was the first step in 
correlating pollutants to potential sources and 
activities that could be targeted for remedial action. 
Some of the questions remaining to be answered 
include:

• Are water quality pollutant standards and 
objectives being met?

• If standards are not being met, would meeting 
them help resolve most water quality problems?

• If current pollutant standards and objectives are 
being met but problems still exist, what new 
standards or objectives are necessary?

• Should standards be set for other pollutants?

• Are the beneficial use designations adequate?

• Should existing antidegradation policies be 
strengthened?

Addressing these questions in coordination with 
existing state efforts to evaluate and revise standards 
is critical for developing integrated management 
actions to reduce pollutant levels. This work will be 
a significant part of the process to develop the Water 
Quality Protection Program.
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Strategy Development

Management strategies are the suite of potential 
"actions" or "physical measures" that were proposed 
by participants at the workshop. These measures set 
out a conceptual course to address water quality 
problems and detail the conditions that must be met 
for successful implementation. The strategies 
presented in this document are the "raw materials" 
that will be assessed and refined in future work 
sessions. As part of this refinement some strategies 
may be found to be infeasible, while others may be 
replaced by more effective approaches. Others may 
simply be described more completely.

This section is divided into four subsections that 
address strategy development in detail: Workshop; 
Post Workshop; Strategies and Problems; and Con
cluding Remarks.

Figure 7. Strategy Development Template

Monterey Bay National Marine Sanctuaiy * „ 
Water Qualify Strategy Description Sheet

Strategy # / Name 

Inscription_____
Strategy Type
□ Educational 
C Regulatory
□ Administrative
□ Economic

Pollutant Stands rris/Cfcjertives to Meet □ Research

Program the Strategy is Associated with

Geographic Area
□ MB01 □ MBOb
□ MBG2 □ MBOba
□ MB03 □MBOfib
□ MB04 □ MB06c

□ MBU7 □ Ocean Segment 1
Q MB08 Q Ocean Segment 2
□ MB09 0 Ocean Segment 3

Subarea/Segment

Targeted Use(r) & Cost to User

How Administered

Administrative Costs and Financing

Implementation Schedule

Prerequisites for Implementation

Workshop

Strategy Development. In Part II of the workshop, 
participants were divided into six category groups 
based on sources and activities that are likely to 
contribute to water quality problems: Agriculture, 
Hydromodification, Marinas/Water-based Activities, 
Nonpoint Sources, Point Sources, and Urban Land 
Use. Using the priority problems developed in Part I 
of the workshop, each group was asked to develop a 
list of strategies that applied to its category. Each 
strategy was assigned to an individual or small 
group to develop a complete description. Partici
pants were provided with a template (Figure 7) to 
record the information.

The strategy description template was designed to 
allow participants to fully outline their ideas and to 
stimulate their thinking on the types of information 
necessary to implement the action. A well developed 
strategy should include the elements described 
below.

• Type is a characterization of the major activities 
undertaken in the strategy (Table 6, next page). 
Some strategies use two or more types to carry 
out their objectives.

• Description captures the thrust of what the 
strategy is supposed to do and how it is to be 
accomplished.

• Pollutant Standards/Objectives to Meet describes 
the present standards for tire pollutants or 
activities that must be met to resolve the 
problem. New standards may also be identi
fied if they are necessary to meet the goals of 
the strategy.

• Associated Programs identifies existing pro
grams and the agencies that administer/ 
address the problem pollutants, and/or 
activities in the strategy.

• Geographic area describes the spatial distribu
tion for actions described by the strategy.

• Targeted use(r) and cost to user describes "who 
pays." Many strategies target specific types of 
activities detrimental to the goals of the 
Sanctuary. While costs cannot be estimated in 
many cases, the type of cost (e.g., time, money) 
should be noted.

• How administered describes the institutional 
component of the strategy, identifying which
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public and/or private groups should be part of 
implementing the strategy.

• Administrative costs and financing builds on the 
previous element. It attempts to quantify 
expenditures and identify funding to imple
ment the strategy.

• Prerequisites for implementation are the compo
nents that must be in place before a strategy 
can be put into effect. Prerequisites may 
include research, education, financing, public 
or legislative approval, or other needs.

Table 6. Types of Strategies

Type Description

Management Apply within public and private 
Coordination institutions.

Research Direct study toward areas where 
knowledge is incomplete.

Regulatory Implement and monitor require
ments through laws, regulations, 
ordinances, or permits. Specify:
1) a measure;
2) a result or performance;
3) limitation on location of activity;
4) extent, timing, and type of 

activity;
5) procedure;
6) self monitoring and reporting;
7) enforcement.

Education Inform public of alternative 
activities/methods that would 
reduce effects on Sanctuary.

Economic Use market-based approaches to 
achieve results.

Incomplete strategy descriptions were assigned to 
participants for further refinement after the work
shop. Participants also were given the opportunity 
to submit additional strategies following the work
shop.

The work session resulted in 151 proposed strategies 
as raw materials for the Water Quality Protection 
Program Plan. Table 7 shows the distribution of the 
original strategies across categories. Agricultural and 
Marinas/Water-based strategies accounted for more 
than half of those developed at the workshop.

Post Workshop

Refining Strategies

The first step in refining the 151 original strategies 
was to combine those that were similar. Redundancy 
was anticipated because of similarities among 
category groups. For example, nonpoint source 
strategies to control urban runoff effects on Sanctuary 
waters were similar to strategies developed in the 
urban work group. Also, while participants were 
asked to remain focused on the subject for their work 
group, they were not prohibited from proposing 
strategies outside that category.

From this refinement process, 91 combined strategies, 
derived from two or more original strategies, have 
been identified. All the necessary information from 
the source strategies is retained in each new strategy. 
Table 7 shows the number of strategies in each of the 
original category groups and the resulting number of 
strategies after the combinations were made.

The table also shows how the strategies were reorga
nized to be more consistent with the Coastal Zone 
Act Reauthorization Amendments (CZARA) Section 
6217(g) classification. Originally, nonpoint source 
pollution, agriculture, urban, marinas/water-based, 
and hydromodification were individual categories.
To reflect the CZARA Section 6217 classification, the 
relevant original categories and two new categories 
(Forestry, Wetland/Riparian) were added and 
reorganized as subgroups of nonpoint source pollu
tion. Strategies in the "General" group are those that 
are programmatic in nature, i.e., they address a

Table 7. Summary of Original and Current Strategies

Category Original Current

Point Source Pollution* 20 15

Nonpoint Source Pollution*
Agricultural *
Forestry
Wetlands/Riparian
Urban *

21
38
NA
NA
11

NA
16
1
6
13

Marinas/water-based*
Hydromodification*
General

44
17

NA

5
9
1

Water Management
General

NA
NA

6
19

Total 151 91
Abbreviations: NA, Not Applicable. 
* Original workshop categories.
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number of problems and/or activities and sources, or 
describe large-scale monitoring, management 
coordination, or research efforts.

Also during the refinement process, the strategy 
template was reorganized to better reflect the infor
mation gathered at the workshop. The changes to 
the template include:

• adding a problem designation;

• adding relevant agencies to associated programs;

• separating administrative costs and financing 
into individual items; and

• dropping the implementation schedule.

Figure 8. Percentage of Strategies by Type

Economic — 
(3%)

(25%)

Table 8 (next page) lists the current 91 strategies with 
an identification number. A full description of each 
strategy and an identification of its source strategies 
from the original 151 strategies can be found in 
Appendix C.

Strategy Summary

The following is a brief summary of the information 
gathered for each template item.

Strategy Type. Figure 8 shows the breakdown of the 
current strategies by type. Management Coordina
tion strategies comprised 38% of the total. Research 
and Regulatory strategies are the next two most 
common types of strategies, comprising 25 and 23%, 
respectively. Eleven percent of the strategies are 
Education strategies, and 3% are Economic strategies.

Pollutant Standards!Objectives to Meet. Informa
tion on pollutant standards/objectives is the most 
incomplete. On some sheets, the present pollutant 
standards were shown, but new standards reflecting 
the objectives of the strategy were not given. Pollut
ant standards and water quality objectives will be 
addressed in greater detail at future work sessions.

Relevant Agencies/Associated Programs. Relevant 
agencies had to be added to associated programs to 
understand the existing agencies and organizational 
involvement. In the most complete strategies, the 
agency for each program is listed; however, in many 
cases only one or the other appears. This information 
will be refined further.

Geographic Area. Geographic areas on the strategy 
template were maintained unchanged on the new 
strategies. Twenty-four of the 91 strategies have been 
targeted for all watersheds and ocean segments, 
while 19 strategies identify a subset of watersheds for 
implementation. Only one (UR-4) of 44 strategies 
proposed for implementation in ocean segments 
specifically identifies ocean segments 1 and 2.

Targeted Use(r) and Cost to User. Agricultural 
activities (23%) and industry (20%) are the top two 
targeted users. A targeted user was not identified in 
21 strategies. Information on the cost to the user in 
most cases is not complete.

Hoiv Administered. The descriptions of how strate
gies will be administered listed the agencies and/or 
organizations involved, but did not indicate the level 
of responsibility by each in most cases.

Administrative Costs. Many of the strategies did not 
include estimates for administrative costs to imple
ment the strategy. Cost estimates that were included 
ranged between $0 and hundreds of millions of 
dollars for a single strategy.

Financing. Many of the strategies did not describe a 
mechanism for financing the implementation costs.

Implementation Schedule. This item was dropped 
since implementation timing cannot be assigned until 
strategy prioritization occurs.

Prerequisites for Implementation. Prerequisites for 
implementation were described in various levels of 
detail for almost all of the strategies.
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Table 8. Current Strategies and Identification Numbers

Point Source Pollution \ 'V/w*' *v- *

PS-1 
PS-2 
PS-3 
PS-4 
PS-5 
PS-6 
PS-7 
PS-8 

PS-9 

PS-10 

PS-11 

Improve spill response mechanisms 
Identify and inventory spill sources 

Reroute shipping traffic
Monitor shipping traffic
Prohibit new and upgrade existing outfalls
Expand pretreatment programs
Implement pollutant reduction schemes 
Ensure enforcement of NPDES permit 
requirements
Require NPDES dischargers to develop spill 
contingency plans
Require NPDES stormwater permits for 
populations less than 100,000 
Expand NPDES pretreatment program to 
include stormwater

PS-12 
PS-13 

Develop urban runoff standards 
Redirect stormwater runoff 

PS-14 
PS-15 

Improve point source monitoring 
Develop educational programs on stormwater 
runoff

Nonpoint Source Pollution 

Agricultural

AG-1 Coordinate integrated coastal management 
(ICM) with regional basin plans 

AG-2 Coordinate and improve soil and stormwater 
management programs

AG-3 Increase funding for soil and water manage
ment programs

AG-4 Research and monitor agricultural pesticides 
AG-5 Monitor fertilizer use
AG-6 Maintain funding for pesticide enforcement

standards
AG-7 Strengthen and enforce county ordinances 
AG-8 Investigate best management practices (BMPs) 
AG-9 Improve direct communication with the 

agricultural community
AG-10 Conduct educational workshops for the 

agricultural community 
AG-11 Educate irrigation communities 
AG-12 Encourage research and development of 

pesticide application methods 
AG-13 Develop a directory/ resource handbook 
AG-14 Extend outreach efforts by utilizing various 

media
AG-15 Improve cost share programs and lease 

agreements
AG-16 Develop BMP demonstration projects

Forestry

FOR-1 Re-vegetate old timber harvest roads

Wetlands/Riparian

HAB-1 
HAB-2 

Enhance percolation pond riparian areas 
Support and coordinate existing wetland/

HAB-3 

HAB-4 

HAB-5 

HAB-6 

riparian restoration projects 
Identify areas most in need of wetland/ 
riparian restoration
Increase voluntary development of wetland 
and riparian buffer zones
Develop and implement regulations requiring 
larger riparian buffer zones
Rezone areas to create new wetlands/riparian 
habitats

Urban

UR-1 
UR-2 

UR-3 

UR-4 

UR-5 

UR-6 
UR-7 

Atmospheric deposition characterization 
Develop a geographic information system 
(GIS) as a modeling and monitoring tool 
Significance of urban runoff as a water 
quality problem
Best management practices (BMP's) for urban 
runoff problems
Sedimentation control through grading 
regulations
Implement a training program for road crews 
Land use evaluation 

UR-8 
UR-9 

Landslide debris disposal program 
Control of wildlife fecal coliform bacteria 

UR-10 
(FCB)
Standardized testing and notification for 
bacterial contamination 

UR-11 Outreach program on impacts of toxic 
materials

UR-12 Outreach to industries on industrial runoff 
UR-13 Sensitive land protection

Marinas/Boating

B-l Enforce existing regulations on wastewater 
discharge from boats

B-2 Increase the number of pumpout stations 
B-3 Educate users on proper disposal of vessel 

wastes
B-4 Identify vessels leaking wastewater into the 

Sanctuary
B-5 Evaluate the impacts of tributyltin on 

Sanctuary resources

Hydromodification

HY-1 Develop and implement BMPs to reduce 
sediment loads

HY-2 

FIY-3 

Reduce the impacts of tidal scour in Elkhom 
Slough
Construct a sill at the mouth of Elkhom 

HY-4 
Slough
Increase wetlands at the mouth of the Salinas 
River

HY-5 Research the impacts of river mouth 
breakouts

HY-6 Improve flows from large existing 
reservoirs

HY-7 Revise and remediate present flood control 
practices
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Table 8. Current Strategies and Identification Numbers (cont.)

HY-8 Encourage the use of environmentally 
sensitive flood control techniques 

HY-9 Establish regulations requiring the use of 
gabion baskets where applicable

Nonpoint Source Pollution: General

NPG-1 Determine the applicability and feasibility 
of 6217 to each watershed

Water Management

WM-1 Golf course water conservation
WM-2 Wastewater reuse
WM-3 Study of water use
WM-4 Water management planning
WM-5 Install water meters on agricultural wells
WM-6 Backflow prevention in water wells

General

GEN-1 Add watershed management and nonpoint 
source elements to State general plan law 

GEN-2 Implement coordinated resource manage
ment planning

GEN-3 
GEN-4 

Programs and policies related to water quality 
Scientific research initiative 

GEN-5 Scientific research initiative 
GEN-6 Coordinate research activities 
GEN-7 
GEN-8 
GEN-9 
GEN-10 

GEN-11 

Coordinate permit review 
Ensure evaluation of toxic hot spots 
Expand and organize regional monitoring plan 
Improve public notification of water quality 
problems
Determine effects of bioaccumulation 

GEN-12 
GEN-13 

Review and revise water quality standards 
Establish an interagency water quality 
assessment data base

GEN-14 Develop an ecosystem-based monitoring 

GEN-15 

GEN-16 

program
Identify and evaluate loading contributions to 
the Sanctuary
Determine the effects of toxics on marine 
mammals and birds

GEN-17 Evaluate the effects of mixtures of toxic 

GEN-18 
pollutants
Develop regulations for all unregulated toxic 
substances

GEN-19 Designate state waters in the Sanctuary an 
outstanding natural resource

Project Development Team (PDT) Review

The 91 combined strategies and their respective 
source strategies were distributed to a subcommittee 
of the PDT for review. The PDT subcommittee 
further refined and reordered the strategies. The 
group also edited the source strategies listed at the 
bottom of each new strategy so that the proper 
connections were maintained.

Relating Strategies to Problems

Part of the process to refine the strategies included 
identifying the problem(s) that each strategy ad
dresses based on the priority list of problems devel
oped in Part I of the workshop (Table 9). More than 
one problem can be addressed by a single strategy. 
The two top ranking problems are wetland alteration 
and fish population decline. Wetland alteration is 
addressed by 10 strategies, while fish population 
decline is not addressed by any strategies directly. 
Other high-ranking problems include habitat degra
dation, sedimentation and adverse levels of toxic 
pollutants which are addressed by 20 strategies, 18 
strategies, and 56 strategies, respectively. Reproduc
tive impairment, another high-ranking problem, is 
not directly addressed by any strategy. Other

Table 9. Number of Strategies Addressing Priority 
Problems

Strategy Category
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| Biotic Effects
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Wetlands Alteration 5 2 2 10

Fish Population Dedine r —

Habitat Degradation 1 5 6 2 1 4
—L_ 1 20

Reproductive
Impairment

Rare and Endangered 
Spedes Impairment

_____ L...
ii 2 ■: : ■ 2

—
Impairment of Sensitive 
Biological Areas 2 2

Elevated Tissue Levels

Human Health 1 I 4 I 3 2 10__

Sedimentation 10 1 1 5 1 18
Adverse Levels of
Toxic Pollutants 13 13 5 5 5 1 1 3 10 56

.
Watershed Disturbance 1 5 1 2 9

Groundwater Quality 5 3 3 11
Low Flows 1 ■ 4 5

Erosion 2 2

’Five of the 19 General strategies are not tabulated since they did 
not identify a specific problem.
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priority problems, however, that may cause repro
ductive impairment (e.g., Adverse Levels of Toxic 
Pollutants) are covered by proposed strategies.

In addition to fish population decline and reproduc
tive impairment, elevated tissue levels in fish and 
shellfish are not directly addressed by any of the 
proposed strategies. Rare and endangered species 
impairment is addressed by one strategy.

Six strategies (UR-2, GEN-3, GENA, GEN-5, GEN-6, 
GEN-19) call for data gathering or management/ 
policy coordination that apply across all watersheds 
and are not specific to any one priority problem.

Although some problems are not addressed explicitly 
by strategies, they may benefit from strategies 
addressing other high-ranking problems. For 
example, implementation of strategies to reduce 
adverse levels of toxic pollutants may reduce el
evated tissue contaminant levels in fish and shellfish.

Concluding Remarks

If a strategy is to be implemented, it must contain 
information on cost and financing, administrative 
involvement, regulatory requirements, staffing and 
other resource requirements, geographic concentra
tion, and prerequisite activities. This information 
also will be used to compare and prioritize potential 
management actions generated over the course of the 
WQPP process.
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The Evolving Program: Priority Needs

The workshop provided a forum for reaching a 
consensus of opinion among the invited experts on 
water quality problems that are affecting, or have the 
potential to affect resources in the Sanctuary. It also 
provided information on where these problems 
occur, and sources, activities, and pollutants that may 
be closely linked to those problems. This information 
was summarized during and subsequent to the 
workshop and was used to outline the initial ideas of 
the experts on potential management actions that 
may help resolve the problems.

These were the first steps in the process to develop 
the Water Quality Protection Program (WQPP).
Much work remains to be done. Near-term work 
efforts will include: 1) developing better descriptions 
of priority problems; 2) refining and prioritizing 
strategies developed at the workshop; 3) developing 
a means to assess and utilize existing pollutant 
standards and water quality objectives through the 
strategies; 4) connecting CZARA Section 6217 
management measures with the strategies; and 5) 
developing better information on existing programs 
and policies to help refine strategies.

Long-Term Goal

Once priority problems have been characterized, 
existing programs and plans have been assessed and 
refined, and a comprehensive set of strategies has 
been developed, work will begin to characterize the 
potential impacts of strategy implementation. This 
will involve assessing the perceived environmental 
and socioeconomic impacts. Information will be 
developed on the costs of implementing the strate
gies and on the necessary institutional arrangements. 
This will help in prioritizing the strategies and 
scheduling their implementation. Work will also be 
conducted on planning for a continuous manage
ment process for implementing, assessing, and 
revising management actions as needs and problems 
change. This process requires the integration of 
programs, policies, and management to fully suc
ceed.

Public Involvement

In addition to the expertise provided by agency staff, 
this process will require direct participation from the 
public. Public in this case includes both the citizens 
that reside in the region, as well as the scientific 
community and industrial, commercial, and agricul
tural sectors. From the January workshop 
through the final program document, and as part of a 
continuous management process, the public's role is 
critical to the ultimate success of this program.

The final pages of this document (Appendix D) 
outline how, in the short run, people can submit 
ideas for the planners to consider while developing 
strategies. All working sessions and Project Develop
ment Team meetings are open to the public. As the 
process continues, public input will also be needed to 
consider the feasibility, institutional arrangements, 
and implementation of strategies.
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Definition of Acronyms 

ACOE...... .. U. S. Army Corps of Engineers
AMBAG... •• Association of Monterey Bay Area 

Governments
ASBS....... . Areas of Special Biological Significance
BMP........ . best management practices
BOD......... . biochemical oxygen demand
CAEPA..... . California Environmental Protection

Agency

CCC.......... . California Coastal Commission
COG......... . Council of Governments
CWA......... Clean Water Act

CZARA.... Coastal Zone Act Reauthorization 
Amendments

DDT......... dichloro diphenyl trichloroethane
FCB........... fecal coliform bacteria
GIS............. geographic information system
HAZMAT.. hazardous materials
ICM........... integrated coastal management
MBNMS.... Monterey Bay National Marine

Sanctuary

MOA......... Memorandum of Agreement
MRPA....... Marine Reserve Protection Act
NERR......... National Estuarine Research Reserve
NO A A....... National Oceanic and Atmospheric 

Administration

NMFS......... National Marine Fisheries Service
NMS........... National Marine Sanctuary
NPDES....... National Pollutant Discharge Elimina

tion System

NPS............. nonpoint source

OCRM..........Office of Ocean and Coastal Resource
Management

ORCA......... Office of Ocean Resources Conserva
tion and Assessment

OSDS........... on-site disposal systems

PAH..............polycyclic aromatic hydrocarbons

PCB..............polychlorinated biphenyls

Project Development Team

PG&E ... . Pacific Gas and Electric Company 
PRC..... Program Review Committee 
RWQCB Regional Water Quality Control Board 
SEA...... Strategic Environmental Assessments 
SRD Sanctuaries and Reserves Division 
SWRCB. State Water Resources Control Board 
TPH...... total petroleum hydrocarbons 
TSS....... total suspended solids 
USDA.... U.S. Department of Agriculture 
USEPA ... U.S. Environmental Protection Agency 
USGS.... U.S. Geological Survey 
VOC...... volatile organic compound 
WDR..... Waste Discharge Requirements 
WQPP.... Water Quality Protection Program
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Representative Institution/Affiliation City /State

PROJECT DEVELOPMENT TEAM
Papadakis, Nick*
Stmad, Les
Johnston, Deborah

AMBAG
CCC Santa Cruz
Department of Fish and Game

Marina, CA
Santa Cruz, CA 
Monterey, CA

Maki, Steven
Ueber, Ed
Jackson, Terry*
Laughlin, Steve
Cotter, Patrick
Carlin, Michael
Thomas, Michael
Bradford, Donna
Martinson, Stan

Monterey County Planning
NOAA, Culf of the Farallones NMS
NOAA, Monterey Bay NMS
NOAA, Monterey Bay NMS
NOAA, Monterey Bay NMS & CCC, Santa Cruz
RWQCB, Region 2
RWQCB, Region 3
Santa Cruz County
SWRCB

Salinas, CA
San Francisco, CA
Monterey, CA
Monterey, CA
Monterey, CA
Oakland, CA
San Luis Obispo, CA
Santa Cruz, CA
Sacramento, CA

Starr, Rick
Kuegle, Sunny

University of California Sea Grant Extension Program 
US EPA

Moss Landing, CA
San Francisco, CA

PROGRAM REVIEW COMMITTEE
Walsh, Michael
Papadakis, Nick*
Del Piero, Marc*

ACOE
AMBAG
Cal EPA and SWRCB

San Francisco, CA
Marina, CA
Sacramento, CA

Baird, Brian
Grove, Tami*
Saunders, Rachel

California Resources Agency
CCC Santa Cruz
Center for Marine Conservation

Sacramento, CA
Santa Cruz, CA
Pacific Grove, CA

Wright, Mary
Silberstein, Mark
Kimple, Steve

Department of Parks and Recreation
Elkhorn Slough Foundation
Elkhom Slough NERR

Monterey, CA
Moss Landing, CA
Watsonville, CA

Nutter, Richard
Patterson, Richard
Carney, Bud
Ricketts, Mike
Jackson, Terry*
Abbott, Steve

Monterey County Agriculture Commission
Monterey County Hospitality Association
Monterey County Planning
Monterey Fishermen's Marketing Association
NOAA, Monterey Bay NMS
PG&E, Industry

Salinas, CA
Pebble Beach, CA
Salinas, CA
Carmel Valley, CA
Monterey, CA
Moss Landing, CA

Ritchie, Steven* 
Jagger, Paul* 
Laurent, Bud 

RWQCB, Region 2 
RWQCB, Region 3 
San Luis Obispo County & COG 

Oakland, CA
San Luis Obispo, CA
San Luis Obispo, CA

Bradford, Donna 
Townsend, Joe 

Santa Cruz County 
Santa Cruz Harbor District 

Santa Cruz, CA
Santa Cruz, CA

Hall, James U.S.
Reis, John
Jordan, Kathleen
Rea, Maria*
Cema, A1

 Coast Guard 
U.S. Coast Guard
USDA Forest Service
U.S. EPA
USDA Soil Conservation Service

Monterey, CA
Monterey, CA
King City, CA
San Francisco, 
Salinas, CA

CA

PROGRAM PLANNING AND SUPPORT ■ i
Price, Holly
Rote, Jim
Basta, Dan

Program Director
NOAA, OCRM
NOAA, SEA Division

Monterey, CA
Monterey, CA
Silver Spring, MD

Goodspeed, Tim
McDonough, John
Golde, Helen

NOAA, SEA Division
NOAA, SEA Division
NOAA, SRD, Headquaters

Silver Spring, MD
Silver Spring, MD
Silver Spring, MD

* Monterey Bay National Marine Sanctuary Water Quality Protection Program MOA Signatory Representative
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Appendix B. List of Workshop Participants

Federal

NOAA - Elkhorn Slough National Estuarine 
Research Reserve
Andrew DeVogelaere 
Watsonville, CA

Steve Kimple 
Watsonville, CA

NOAA - Florida Keys NMS
Billy Causey 
Marathon, FL

NOAA - Gulf of the Farallones NMS
Jan Roletto 
San Francisco, CA

Ed Ueber
San Francisco, CA

NOA \ - Monterey Bay NMS
Patrick J. Cotter 
Monterey, CA

Terry Jackson 
Monterey, CA

Steve Laughlin 
Monterey, CA

NOAA - National Marine Fisheries Service
Frank Schwing 
Monterey, CA

Mary Yoklavich 
Monterey, CA

NOAA - Office of Ocean and Coastal Resource 
Management
Jeff Benoit 
Silver Spring, MD

Flerbert Curl 
Seattle, WA

Kathy Mason 
Silver Spring, MD

James Rote 
Monterey, CA

NOAA - Office of Global Programs
James L. Buizer 
Silver Spring, MD

NOAA - Sanctuaries & Reserves Division
Francesca Cava 
Silver Spring, MD

Susan Frank 
Silver Spring, MD

Liz Moore 
Silver Spring, MD

NOAA - Strategic Environmental Assessments 
Division
Dan Basta 
Silver Spring, MD

Tim Goodspeed 
Silver Spring, MD

Mark Jacobsen 
Silver Spring, MD

Dave Lott 
Silver Spring, MD

John McDonough 
Silver Spring, MD

Lisa Volgenau 
Silver Spring, MD

US Army Corps of Engineers
Leonard Cardoza 
San Francisco, CA

US Coast Guard
James Flail 
Monterey, CA

John Reis 
Monterey, CA

US Department of Agriculture - Soil Conservation 
Service
Rich Casale 
Aptos, CA

Albert Cema 
Salinas, CA

US Environmental Protection Agency
Philip Oshida 
San Francisco, CA

Jeff Rosenbloom 
San Francisco, CA

Robyn Stuber 
San Francisco, CA

Sam Ziegler 
San Francisco, CA

US Geological Survey
Gary Greene 
Menlo Park, CA

Herman Karl 
Menlo Park, CA

Marlene Noble 
Menlo Park, CA



Appendix B. List of Workshop Participants

State

California Coastal Commission
Bill Allayaud 
Sacramento, CA

Peter Douglas 
San Francisco, CA

Gabriela Goldfarb 
San Francisco, CA

Tami Grove 
Santa Cruz, CA

Lee Otter 
Santa Cruz, CA

Les Stmad 
Santa Cruz, CA

California Department of Fish and Game
Larry Espinosa 
Monterey, CA

Deborah Johnston 
Monterey, CA

Michael Martin 
Monterey, CA

Max Puckett 
Monterey, CA

Mark Stephenson 
Moss Landing, CA

Bob Tasto 
Menlo Park, CA

California Department of Health Services
Joyce Bradley
Sacramento, CA
California Department of Parks and Recreation
Ken Gray 
Monterey, CA

Mary Wright 
Monterey, CA

California Department of Pesticide Regulation
Kean Goh 
Sacramento, CA

California Department of Transportation
Lisa Schicker 
San Luis Obispo, CA

California Environmental Protection Agency
James Strock 
Sacramento, CA

Michael Kahoe 
Sacramento, CA

Jerry Pollock 
Sacramento, CA

California Resources Agency
Brian Baird 
Sacramento, CA

Central Coast Water Quality Control Board
Roger Briggs 
San Luis Obispo, CA

Paul Jagger
San Luis Obispo, CA

Thomas La Hue 
Aptos, CA

Melanie Mayer 
Salinas, CA

San Francisco Bay Water Quality Control Board
Michael Carlin 
Oakland, CA

Thomas Mumley 
Oakland, CA

Steven Ritchie 
Oakland, CA

Doug Straw 
Oakland, CA

Karen Taberski 
Oakland, CA

John Wolfenden 
Oakland, CA

State Water Resources Control Board
R. Cary Anderson 
Sacramento, CA

Marc Del Piero 
Sacramento, CA

Jesse Diaz 
Sacramento, CA

Stan Martinson 
Sacramento, CA

John Norton 
Sacramento, CA

Frank Palmer 
Sacramento, CA

Walt Pettit 
Sacramento, CA

Mary Tappel 
Sacramento, CA

Sid Taylor 
Sacramento, CA

Valerie Van Way 
Sacramento, CA

Craig J. Wilson 
Sacramento, CA
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Local

Association of Monterey Bay Area Governments
Frank Barron 
Marina, CA

Donna Meyers 
Marina, CA

Nick Papadakis 
Marina, CA

Carmel Area Water District
Arthur W. Haseltine 
Carmel, CA

City of Half Moon Bay
David Iverson 
Half Moon Bay, CA

City of Monterey
William Reichmuth 
Monterey, CA

City of San Francisco
David Jones 
San Francisco, CA

Arleen Navarret 
San Francisco, CA

Michelle Pla 
San Francisco. CA

City of Watsonville
Bob Geyer 
Watsonville, CA

David Koch 
Watsonville, CA

Monterey County
Richard Nutter 
Salinas, CA

Frances Pabrua 
Salinas, CA

Bruce Weldon 
Salinas, CA

U. Win 
Salinas, CA

Walter Wong 
Salinas, CA

Matt Zidar 
Salinas, CA

Monterey County Planning
Bud Carney 
Salinas, CA

Steven Maki 
Salinas, CA

Monterey County Planning Commission

Pacific Grove, CA

Monterey Regional Water Pollution Control Agency
Keith Israel 6 3
Monterey, CA

Moss Landing Harbor District
Larry Steffan 
Moss Landing, CA

Pajaro Valley Water Management Agency
Charles McNiesch 
Watsonville, CA

San Luis Obispo Council of Governments
Ron DeCarli 
San Luis Obispo, CA

San Luis Obispo County
Bud Laurent 
San Luis Obispo, CA

Brenda Ouwerkerk 
San Luis Obispo, CA

San Mateo County
Sam Herzberg 
Redwood City, CA

Maria Mastrangelo 
Redwood City, CA

Gail Raabe 
Redwood City, CA

Santa Cruz County
Donna Bradford 
Santa Cruz, CA

Jess Brown 
Watsonville, CA

Toby Goddard 
Santa Cruz, CA

Bob Golling 
Santa Cruz, CA

Bruce Laclergue 
Santa Cruz, CA

John Rickers 
Santa Cruz, CA

Santa Cruz Harbor District
Stephen Scheiblauer 
Santa Cruz, CA

Joe Townsend 
Santa Cruz, CA
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Other 

ABA
James Oakden 
Capitola, CA

American Seafood Harvesters Association
Steve Rebuck 
San Luis Obispo, CA

Aqua Terra Environmental Services
Bill Wilson 
Santa Cruz, CA

Aquatic Habitat Institute
Bruce Thompson 
Richmond, CA

Bay Planning Coalition
Ellen Johnck 
San Francisco, CA

CAA
Justin Malan 
Carmichael, CA

California Coastal Conservancy
Carol Arnold 
Oakland, CA

Center for Marine Conservation
Holly Price 
Pacific Grove, CA

Rachel Saunders 
Pacific Grove, CA

Coastal Advocates
Kathleen Van Velsor 
Los Gatos, CA

Dole of California
Marty Johnson 
Salinas, CA

Elkhorn Slough Foundation
Mark Silberstein 
Moss Landing, CA

Friends of the Sea Otter
Fran Farina 
Carmel, CA

Ellen Faurot-Daniels 
Monterey, CA

Half Moon Bay Fisherman's Marketing Association
Pietro Parravano 
El Granada, CA

K.P. Lindstrom, Inc.
Kris Lindstrom 
Pacific Grove, CA

Monterey Bay Aquarium
Chris Harrold 
Monterey, CA

Monterey County Hospitality Association
Sheryl McKenzie
Pebble Beach, CA

Richard Patterson 
Pebble Beach, CA

Monterey Fishermen's Marketing Association
Mike Ricketts 
Carmel Valley, CA

xMoss Landing Commercial Fishermens' Associa
tion
Lee Bradford 
Moss Landing, CA

Moss Landing Marine Lab
Ken Johnson 
Moss Landing, CA

Rikk Kvitek 
Moss Landing, CA

Pacific Gas and Electric
Steve Abbott 
Moss Landing, CA

Terry Nelson 
Moss Landing, CA

Craig P. Walton 
San Francisco, CA

Pacific Mari culture
Peter Scrivini 
Santa Cruz, CA

Pangea
Marie White 
Carmel, CA

Pescadero-Butano CRMP
Laurel Graham-Holsman 
Pescadero, CA

Save Our Shores
Vicki Nichols 
Santa Cruz, CA

Sierra Club
Jack Wickham 
Carmel, CA

University of California at Santa Cruz
Russ Flegal 
Santa Cruz, CA

Ron Tjeerdema 
Santa Cruz, CA

University of California at Santa Cruz, Environ
mental, Health, and Safety
Dan Blunk 
Santa Cruz, CA

University of California Sea Grant Extension 
Program
Rick Starr 
Moss Landing, CA
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Linda Martello 
Santa Cruz, CA

University of Colorado
Eric Schmidt 
Boulder, CO

Watsonville Wetlands Watch
Jim Van Houten 
La Selva Beach, CA

Woodward-Clyde Consultants
Nancy E. Gardines 
Oakland, CA

C. Chow Lee 
Oakland, CA

Unknown Affiliation
Thomas Brooks 
Monterey, CA
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ID# Name __________________Page
Point Source Pollution

PS-1
PS-2
PS-3
PS-4
PS-5

Improve spill response mechanisms
Identify and inventory spill sources
Reroute shipping traffic
Monitor shipping traffic
Prohibit new and upgrade existing
outfalls

43
43
44
44

45
PS-6
PS-7
PS-8

PS-9

PS-10

PS-11

Expand pre-treatment programs
Implement pollutant reduction schemes
Ensure enforcement of NPDES permit
requirements
Require NPDES dischargers to develop
spill contingency plans
Require NPDES stormwater permits for
populations less than 100,000
Expand NPDES pretreatment program
to include stormwater

46
46

47

47

48

49
PS-12
PS-13

Develop urban runoff standards
Redirect stormwater runoff

49
50

PS-14
PS-15

Improve point source monitoring
Develop educational programs on
stormwater runoff

50

51

Nonpoint Source Pollution

Agricultural

AG-1 Coordinate integrated coastal manage-
ment (ICM) with regional basin plans

AG-2 Coordinate and improve soil and
52

stormwater management programs
AG-3 Increase funding for soil and water

53

management programs
AG-4 Research and monitor agricultural

pesticides
AG-5 Monitor fertilizer use

54

55
56

AG-6 Maintain funding for pesticide enforce-
ment standards 57

AG-7 Strengthen and enforce county ordi-
nances 57

AG-8 Investigate best management practices
(BMPs)

AG-9 Improve direct communication with the
agricultural community

AG-10 Conduct educational workshops for the
agricultural community

AG-11 Educate irrigation communities
AG-12 Encourage research and development of

pesticide application methods
AG-13 Develop a directory/resource handbook
AG-14 Extend outreach efforts by utilizing

various media

58

59

60
61

61
62

62
AG-15 Improve cost share programs and lease

agreements
AG-16 Develop BMP demonstration projects

63
64

ID# Name__________________________Page
Forestry

FOR-1 Re-vegetate old timber harvest roads 65

Wetlands/Riparian

FLAB-1
HAB-2

HAB-3

HAB-4

HAB-5

HAB-6

Enhance percolation pond riparian areas
Support and coordinate existing 
wetland/riparian restoration projects
Identify areas most in need of wetland/ 
riparian restoration
Increase voluntary development of 
wetland and riparian buffer zones
Develop and implement regulations 
requiring larger riparian buffer zones
Rezone areas to create new wetlands/ 
riparian habitats

65

66

67

68

69

70

Urban

UR-1 Atmospheric deposition characteriza
tion 71

UR-2

UR-3

UR-4

UR-5

UR-6

UR-7
UR-8
UR-9

UR-10

Develop a geographic information 
system (GIS) as a modeling and moni
toring tool
Significance of urban runoff as a water 
quality problem
Best management practices (BMP's) for 
urban runoff problems
Sedimentation control through grading 
regulations
Implement a training program for road
crews
Land use evaluation
Landslide debris disposal program
Control of wildlife fecal coliform 
bacteria (FCB)
Standardized testing and notification for 
bacterial contamination

72

73

73

74

75
75
76

77

78
UR-11 Outreach program on impacts of toxic 

materials 78
UR-12

UR-13

Outreach to industries on industrial 
runoff
Sensitive land protection

79
79

Marinas /Boating

B-l Enforce existing regulations on waste- 
water discharge from boats

B-2 Increase the number of pumpout 
stations

B-3 Educate users on proper disposal of 
vessel wastes

B-4 Identify vessels leaking wastewater into 
the Sanctuary

B-5 Evaluate the impacts of tributyl tin on 
Sanctuary resources

80

80

81

81

82
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ID# Name Page

Hydromodification

HY-1 Develop and implement BMPs to 
reduce sediment loads

HY-2 Reduce the impacts of tidal scour 
in Elkhom Slough

HY-3 Construct a sill at the mouth of 
Elkhom Slough

HY-4 Increase wetlands at the mouth of 

82

83

83

the Salinas River
HY-5 Research the impacts of river mouth 

breakouts
HY-6 Improve flows from large existing 

reservoirs
HY-7 Revise and remediate present flood 

control practices
HY-8 Encourage the use of environmen

tally sensitive flood control tech
niques

HY-9 Establish regulations requiring the 
use of gabion baskets where appli
cable

84

85

86

86

87

88

Midpoint Source Pollution: General

NPG-1 Determine the applicability and
feasibility of 6217 to each watershed 89

Water Management

WM-1 Golf course water conservation
WM-2 Wastewater reuse
WM-3 Study of water use
WM-4 Water management planning
WM-5 Install water meters on agricultural

wells
WM-6 Backflow prevention in water wells

90
91
92
92

93
93

General

GEN-1 Add watershed management and 
nonpoint source elements to State
general plan law

GEN-2 Implement coordinated resource
management planning

GEN-3 Programs and policies related to
water quality

GEN-4 Scientific research initiative
GEN-5 Scientific research initiative
GEN-6 Coordinate research activities
GEN-7 Coordinate permit review
GEN-8 Ensure evaluation of toxic hot spots
GEN-9 Expand and organize regional

monitoring plan
GEN-10 Improve public notification of water

quality problems
GEN-11 Determine effects of

94

95

96
96
97
97
98
98

99

100

bioaccumulation 101

ID# Name Page
GEN-12 Review and revise water quality 

standards 102
GEN-13 Establish an interagency water 

quality assessment data base
GEN-14 Develop an ecosystem-based 

monitoring program
GEN-15 Identify and evaluate loading 

contributions to the Sanctuary
GEN-16 Determine the effects of toxics on 

103

103

104

marine mammals and birds 105
GEN-17 Evaluate the effects of mixtures of 

toxic pollutants
GEN-18 Develop regulations for all unregu

lated toxic substances

106-

106
GEN-19 Designate state waters in the

Sanctuary an outstanding natural 
resource 107
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Appendix C. Current Strategy Sheets
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Appendix C. Current Strategy Sheets
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CD—

 

'
g
f
at°

^
 
 

 
X 
  

 
«
=0

~
0)-

c

C 
  

 
 

ât

■“
.B

5*

 

 

 

 

-gut

n>
M

U
.5S
U.5

H
-D©
d©
©

.£
0)d

h

bo

Pr
er

ea
ui

sit
es

 fo
r   Im

pl
em

en
ta

tio
n:

 To
 b

e d
et

er
m

in
ed

Pr
er

eq
ui

sit
es

 to
r i

m
pi

So
ur

ce
 S

tra
te

gi
es

:
AG

-1
8

61



Workshop Summary Report

■

Ph
o5
3
3g
**
CO

 

X

2
5
X

~
.2

s

 

 

*
(A

o

 
 

at
at

£
xat
X
a-*-3
a
£
.£
atTS

PS
x

sr
<!
W'C
S
u•=

*(A
-U

“
«

PbO
uraE

 
 

 
 

 
  
 

 
 

u
£

<
60

3
£2
P

o£
£
CA

oC

 

 
 

fB
£>U
 

 

 

^

o
P
G
E
03

 

 

c

 

co
3
H
nJiO'E
<
So

!l
C3
'g
W
X
ac

 
 
 

  
 
 
 

OT
S
<
 M>cQ

s3
I*
V
o

 

£

 
 
 y 

 • 

K
^
 
 

 

H,
n

cq
3

s
rn

 fy
7?P*
ft.2
<!
ES
3

 
  
  
 
  
 

■*-*
a
CAw
£
T3
«2
3

 

 J
aT

5
xU
O
CA

!
 

 
 
 
 

°̂
 
 S

 £6
3

S.

 
 

XT'

W
i£

h

•2

m

 _
<
I
S

at
2

 

x

 P
’ 
 
 

 
 

h

Sat
I

 
 

—1
3
«
03

ra
G
x
£
8

 

 

bC
>o
at£
£
atG
-M
03
boa
G
U

03G
X
2
o
o

<■u
E
.5

>03
U
o

t2
X
at
X
at

£
.£
atX

tL.
.5
g
a
.£

H
bb

0
X
at
X
at
I

.£
atX

P

.‘

I

H

h
nat

2J
a-.
G
3
at
CA

VMO
In
—£
'E,
at
6
at

n»
X
O

 

t

C

 f

’

OO
O3
s

00
I
4S
&
8

u

<
o

3

m

HI

W.X
0)c
X
O

•6
QJ
£

X
X
G
X
N
.s
be

 E
If

s-g

(A
-

W
X2

■o

 

s

 

 
  

at

 
 

E

c/j
qj

 

^
s
®

 

g*r
t2
x

PP
ca0t
X
u
X

OJ
ca

§
X
Z
3
x
S
42

B

nj
 s rs

,

1
'

 
 

1

 

 
 ■

S2
S

 

g

  

 

 s

Kj

 

-

,«

rv

o

 
*••

iSS

 

 
 

 
 

 

£
 >

S 
g

s

r

C

fOC
°

 
 S-l

O

-

 

Cm

I

f 
 
 

X

s

 
 
 

 

p
cg
■

 

w

“

£

O

 
 

 

 

 

 

-

5

:a

£

■£«

^

  

^

 
 
£
 

 

3

 
 

-

  
“

£

-'3

33

„

a«■

 
h

03
•43
O

2

 

"tjaj

  
2
 

U

-

 

 

 

be

4

 
 
 

 
 

o"S

 
 

  

S>
3§

-5
’5

$

 

«?
c

7-5

•

£

—

“

C

’EL

 
 at

°-

 

1

bo
f.8

CXX

 i

' 

•

o' 

 bO CL,
o=23
««Jc

X
fa«-
X

CA
o
X
•2-,

 

o
S

t2
X
0)
X
at

£
.s
atX

§

 

<6

O<

W

0
c
.2
tA

 

X

t>5n  UO  

U°^

 
 
 
  

 

gm
atc
2
B
c

CO
at£

 

 

CO

.
 
  

—

 

 

1 
U
Oe

 *

co 

Û
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Ô
bO

g
^

-P
co

04
U
CQ
co

x»

COt

j

5

O

a>
y

§

—

2p
x

 

 

u

 
  

 

P

L
 

b

 

»-

 

<
n

<
.S

 

«

a

■£
O
PO
X
<
e

 

 

U
C

 

 

f

 

t

O*

0

bC"2

 

 

P

<

’

II
 

>

 
 

03

u
.8

v

-
 
 

0/
p

c/i

s

 

 
 
 
 

 
 ,

'
 ; 

bo

L

 

 

 
 
 
 

5

S
C/j

 

o>

 

2
P

c

 

bO

(

^

CP
„

 

£

S

 
 

O
Pb

o

 O
P

j
U
 

 

v

jSim'
aw

<c

5^0

 

a
C
»
/1

I
w

 
 0

 
 

c5

E
o

s
a
O
U
4

T
0

h

a

3
c

c

!

P
5
3

T
X

o

,

*

P
0
p

b
0

v£

3
)
>
5

5

>>
03
2

0

 

x?
bb
P
i-

•So

.!

O

3

p
05
P
>
ai
a)

*£
oJw
c

 

U

  

 

/

C

C/4
05
05
O
1

;

 

0

C

b

'

 
 

0

t
■

 

 

C*

 
 
 
 

j

O

 

  

5

 

 

 

Q)>
05
£

b

5

/

!

C

 
 

O

 
 

x
i

x
P

O

2

O

bJD

s
c/i

jS
03

l

.S
03
-o
xj

.2
J

2

T

 

 'o

P
P

 
 .t

.
3

 

 ML

 
 

s

 

■<

6
"?
vo

6
(N
L

O
rsi
rC

6
CN
ON

P

o
. }2 a' °
o£.26j|»

^ - * 'SJ ■£

Xl

68



Appendix C. Current Strategy Sheets

D
vuHi
g»
O

?

0»„
3
JZS
jj

£3
3
60

03
o

 

 

 

C

  

  
 

 
 

 
 

3
-gc
%

£

bo

boCD

3

a,

»H
oC

 
  
 
 

 

 

 

S
bO1)
gffi

8
c

||se

 

 

 

6

-MU

E«5U

cs

os
Q)

 r

K.

 
 
  

  

a

 
 

 

 
 
 
 

2
rg
TJ

%IS
3

5
-M•s>S
 v( 

»$2§
b.a <S

Pi 
«'

3
g-gA

>

 

^

  

 5 

 

 

o

’

■

oa
CD

u
C

*.•43

CD

Q>
w

oC

O
—

TS
O)

bO

 
 
 
 

 
 

 
 

r-

3
r2
\Z

C/3

8
CD
os
-
 

 

CD

Ji_

O
c

m
CDo.-c
03
•c
03
C

£>
3D-iti0)

 

 

bO

Q_

j

 _
 
 
  
 

 
 
 
  
 

  

 

 

<D
(D
CJ
5

■c
o3_

,£

r

.b

^

S
“

a

.g

ccS

CT

bJD

bos
cu

H

2
T3
03

1

d

 
 
 
 
 c
 
 
 

3!

 

 
 

  
 

,_
'g
 

E
 

3

^
CD

03
^

\

  
c/

ĉn
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CD

Qi
oC

allS
«
c
.§
i«
6
JG
"Q)

l

  

 

 
 
 

T3 

, 

 

cn

•S

o3
S

iui

I
7

CK)

71



Workshop Summary Report

cu,o
s
—
rt■2

TJ

 
 
 

O
-Q
®

”

 

 

1

>Of

CD

 

£

<D

 

T3
•ui
e.s
O)0

-2

~
w

S

«

 

®

>« 
  

  

b
bo

co

.2

 

UX
<TJEP
<D

 Ph

.

k

 

£

f)CO

 

 

S
£

1:0

 
u
uu 
<
m<
u

u
O)o
to2
7?_C■2
<

M-

fcH
re

 
  

 

  
  

 
 
 

<
^

 
>̂"£j
bCD
^ 

X
TJ

tCJ
2

  
  

tS
b
to
3%

î$
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Appendix C. Current Strategy Sheets

P
K!
co

t/i.SP
S
B

3
§
ua)
o

 
i

 

 
’

 
 

G
t3
S
 
 
 

v
«
5£

exx;'
Ox  5̂

03
c03

G

U
oo

■s
.£
•43

to
cy£
cy

-*-»

tb
O
G

cro<  
 
  

 

h

-
o
S

rr*s
 
 
 

f

O
O

03
g-0
u

T

x
O

>

2

h

X
Q)

3Qi
■+J3
£
.£
11T3

ai 
W
c
 
 

u
o Qi e

T

+J

T3

2

TJ

g
T3
U
ox

•*->o
D

t2
X

to

Qi
j

Qi

V-icu
£

H

Oi
cu

.s
cy

5CX
i-S

•<
-O
1*2c

  

 
 
 

pH

‘

«
G

O
03

u
G
03
x
x

O

Oi
T3

Qi

03

h

tO
Qi

 

 
 
 

 

 

 
 

•

 
 

■

 

$
 

 

£
£
03
o
J=!
x
O

£
0,^2
QiX
g
1X
Qi

o£

u^<3
js
03

gr-̂

ai
u
O

T3

 
 
 

 
 
 

 
 
 

 

  
 

 

.£

t:Q
g
0c

 
 

 

*2§
.a
X2
«

.S

r

6

Qi
 1U
§is

 
  
 
  
 
 
 
 

  

"f

S
2

M

03
G

x
"O

Qi

o
^3

ta
O
G

o£

ho

X

°g
£
§

3

 

to

£
O

TJ
'Qi
G

T3

X

 

 
 

to

P

.£

e

n
.5

2
X

T5
Qi

£
.£
Qi

T5

to

Qi

On
UiQi
IH
Qi

*3
>

or

Qi
X

VHO
IH

M

F"HQi|
«
»h
«
X•2

a,

C
..

 

T

 
 
  
 
 

•—

BS
QJ

.2

•g
X

■s

-

03

•fl

|̂

 

«

C
Oej
tO
J^T3
E
cn
6

n

cy

to

<T

o

o
■g
tO
■ 

oi
Qi

^

--C

 '

"

1 

.

1^1

 

to

 
  

 
 
 

  

 
  

 
 

 
 

 

 
  

Qi
x

*

“

^
X

«

£
ts
J-H
.3

X

0

b

Qi

£
03

IV

G

«
gT3
<*
M
ef

X

fO1

h

t/

x

§

jj

cr

S
t3

j3

 
   
 
 

cO

x

 

1
J
$ 

O

 

 

h

 

 

 
  |
 

 

 
 
 
 
 

 

 

 
 

 

s

O
T5
'Qi
X

W
X
3
X

£

Qic
^
0

u

)
b
m
Qi

03
^

.2w
§

y

£

£53
H

-

X.y
tn
^
G
y

i

ff-
   
 
  
 

 

  
 

 

if
(X

 

 
 

 

 
 
  
 
 
 

 

  

u

g
aa
-

O
£
O
O
G
Qi
G
x

H-*Qi
X
X*
§

o
4—*

g
X

Lf)
(FT

£

O

£
c
-S

c
!g
G

—

S

U

—
:■£

£

®

Xo

U

s

 

“

h

 

 

 

h

£
Qi
03
X
3
2
X

C/
O
3

g
tn

'So
a

£
CQ

1on
00"

CQ
1

3

<n

D
tk1"

<2

e
<5
g
fO
bCft
g
Qi
£

2

 
  
 

 
 
 
 

 

i

 

g
i—ig
c
o5*3

J-H
"o
a-

g

m
a*
.2
£

u
T3

03J
x

£

o
g

 

 

£

CC

w

1

 —

0i

3  

 

x

n

03

!!
 r J . t

$ P-i
O

T3
rj

O
x

t

•HH

•§ 

>Qi

2
X
Qi

T3
cy
s

S
cy

T5

.b

oS
g§
to2
x
&*

—
«

In
~

  
 

 
 

 
 

H?5
o

QJ
bO
£
JJ
£

T3
CN

.

 
 

Ha

af-l
XI
_
Peft
Qi
w

Ŝ|
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Appendix C. Current Strategy Sheets
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Appendix C. Current Strategy Sheets
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Appendix C. Current Strategy Sheets
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Appendix C. Current Strategy Sheets
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Appendix C. Current Strategy Sheets
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Appendix C. Current Strategy Sheets
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Appendix D. How to Contribute

Those who work or recreate in or on the waters of the 
Sanctuary have a special perspective on its health 
and vitality. Equally important is the knowledge of 
those who work the land, produce goods and ser
vices, or simply live in the area that drains into the 
Sanctuary. Many of these people did not have an 
opportunity to participate at the Workshop this 
document summarizes. The Project Development 
Team (PDT) is asking for input from everyone 
reading this document to help broaden the range of 
ideas available to the planners constructing the 
program.

This section provides a means to comment on and 
recommend changes to the strategies developed at 
the Workshop, develop new strategies to help resolve 
priority water quality problems, and describe exist- 
ing programs that are actively addressing those 
problems. The public must continue to play an 
active role in the evolution of the Sanctuary and its 
Water Quality Protection Program (WQPP). Their 
involvement will help ensure that water quality 
protection is obtained and preserved through the 
most efficient and appropriate means possible.

Strateg.es

The PDT wants to broaden the scope of strategies 
that will be considered as the WQPP moves forward. 
It is important to the ultimate success of the WQPP 
that the process of issue identification and strategy 
development and implementation remain open to all 
those working to maintain a healthy sanctuary. By 
providing the managers with a range of options to 
achieve the program's goals, the public can play a 
pivotal role in determining the outcome of this effort.

The strategies included in this summary report are 
only "raw material" that must be examined and 
refined by the PDT and those they bring in to assist 
them in various focus groups and workshops. At 
this early stage in the process of program develop
ment there are no "good" or "bad" ideas, all are 
welcome. The strategies will be evaluated after more 
information has been collected on their impacts and 
implementation requirements.

The following instructions describe how to submit 
your ideas for water quality protection strategies. 

Instructions
The Strategy Description Sheet (pages 89 & 90) is to 
be used to capture pertinent information on sug
gested management approaches to address the 
problems outlined at tire January Workshop. It is 
important to make a good effort at completing the 
information below. Use the sheets to enhance / 
improve strategies developed at the Workshop, or to 
develop your own strategy ideas. Below are brief 
descriptions of the information needed for each of 
the Strategy Description Sheet components.

Name: Give your strategy a short name that is 
descriptive of what it is going to do.

Author(s): Provide your name.

Type(s): List all the categories that apply to your 
strategy. The categories include Education, Regula
tion, Research, Economic, and Management Coordi
nation.

Problem(s): Identify which problem(s) the strategy 
will address.

Description: Describe the strategy. What are the 
activities it will generate? What are the targeted 
sources/activities causing the problem(s) and how 
will the strategy address them? Describe how the 
strategy will help solve the problem(s); do not 
describe the problem.

Pollutant Standards/Objectives to Meet: If appli
cable, identify the specific Federal, State or local 
water quality standards/objectives the strategy will 
help meet.

Relevant Agencies/Associated Program(s): Identify 
the institutions and their programs that may play a 
significant role in implementing the strategy or are 
performing functions similar to those proposed in the 
strategy. You do not need to describe these pro
grams, just list them.

Geographic Area(s): Where should the strategy be 
implemented? Throughout the State, specific sites 
(i.e. power plants on the coast), particular systems 
(i.e. coastal lagoons), uplands, wetlands, or sub
merged lands?

Targeted Use(r) and Cost to User: Identify the user
group(s) that will be affected by implementing the
strategy (the group or sector of the community
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involved with the sources/activities contributing to 
the problem(s)). Describe how they will be affected.

How Administered: What agency or group should 
be responsible for implementing the strategy? What 
institutional procedures should be evaluated and 
possibly modified to effectively implement the 
strategy?

Administrative Costs: How much will it cost to 
implement the strategy? What are the capital costs 
and /or annual operations and maintenance expendi
tures? Precise figures are not expected; ranges of 
possible costs are sufficient at this time.

Financing: What are the known and possible sources 
of funding for the strategy? All potential sources 
should be considered.

Prerequisites for Implementation: What specific 
concerns, including data and research needs, must be 
addressed and resolved before the strategy is imple
mented?

Your strategy can be handwritten or you may draft 
your strategy on a computer as long as each compo
nent is addressed. Please transmit your completed 
strategy sheet to:

Monterey Bay National Marine Sanctuary 
Water Quality Protection Program Director 
299 Foam Street, Suite D 
Monterey, CA 93940
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Monterey Bay National Marine Sanctuary 
Water Quality Protection Program 

Strategy Description Sheet

Name:

Author(s):.

Type(s):.

Problem(s):

Description:

Pollutant Standards/Objectives to Meet:

Relevant Agencies/Associated Program(s):.

Geographic Area(s):
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Monterey Bay National Marine Sanctuary 
Water Quality Protection Program 

Strategy Description Sheet (Continued)

Targeted Use(r) and Cost to User:.

How Administered:.

Administrative Costs:

Financing:.

Prerequisites for Implementation:

Return to:
Monterey Bay National Marine Sanctuary 
Water Quality Protection Program Director 
299 Foam Street, Suite D 
Monterey, CA 93940
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Existing Water Quality Management 
Programs

To develop a viable WQPP, it is important not to 
duplicate existing efforts to manage resources or 
solve water quality problems. The WQPP is in
tended to enhance existing actions, and implement 
strategies to resolve problems not currently ad
dressed.

To accomplish this, it is important to understand the 
extent to which existing Federal, State, local or 
private organization programs address the water 
quality problems identified at the Workshop. The 
PDT is compiling a comprehensive assessment of the 
relevant programs to arrive at this understanding. 
They want to supplement their work with informa
tion from stakeholders in the region knowledgeable 
about water quality management programs. The 
completed assessment will help achieve one of the 
WQPP's main goals; to better integrate water quality 
management activities across agencies and groups.

The following instructions describe how to submit 
your ideas pertaining to existing programs.

Instructions

The Existing Programs Form (page 92) is to be used 
to provide pertinent information on existing pro
grams that address water quality problems, and how 
well they accomplish their goals. It also can be used 
to help you develop ideas for improving programs 
which then can be written as strategies. Below are 
brief descriptions of the information needed for each 
of the Existing Programs Form components.

Author(s): Provide your name.

Program: Identify the program to be described.

Problem(s): Identify which problem(s) the program 
addresses.

Description: Briefly describe how the program 
addresses the problem(s). How well is the program 
resolving the problem(s)?

Improvements: What are your suggestions for 
improving the program to accomplish its goals? Can 
your suggestion be developed as a strategy? If so, 
please use the Strategy Description Sheet provided in 
this section.

Institutional Arrangements: What agencies or other 
institutions should become involved in the program? 
How?

Information on existing programs can be handwrit
ten or you may draft it on a computer as long as each 
component is addressed. Please transmit your 
completed form to:

Monterey Bay National Marine Sanctuary 
Water Quality Protection Program Director 
299 Foam Street, Suite D 
Monterey, CA 93940.
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Monterey Bay National Marine Sanctuary 
Water Quality Protection Program 

Existing Program Form

Author(s):_

Program:__

Problem(s):

Description:

Improvements:,

Institutional Arrangements:

U.S. GOVERNMENT PRINTING OFEICE: 1994-386-543/5-0360 1
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