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EXECUTIVE SUMMARY

The water in Henderson Inlet is contaminated with fecal coliform bacteria resulting in closures to
shellfish harvesting.  Beginning in 1984, Washington Department of Health (DOH) reclassified
180 acres of the shellfish growing area in Henderson Inlet from “Approved” to “Conditionally
Approved,” with closures to shellfish harvesting occurring after one inch of rain in 24 hours.
One year later, DOH reclassified 120 acres the most southern portion of Henderson Inlet to
“Prohibited”.  There are now a total of 128 acres classified as “Prohibited” and 360 acres as
“Conditionally Approved”.

In 2000, when DOH closed (Prohibited) an additional 8 acres of commercial shellfish beds to
harvesting and in 2001 added 300 acres as “Conditionally Approved”, Chapter 90.72 RCW
required Thurston County to create a shellfish protection district and to adopt a shellfish
protection program to be effective within the district.

Provisions in Chapter 90.72 RCW include:

• A shellfish protection district is a geographic area designed by a county to protect water
quality and tideland resources.

• The program shall include any elements deemed appropriate to deal with the nonpoint
pollution threatening water quality, including, but not limited to, requiring the elimination
or decrease of contaminants in stormwater runoff; establishing monitoring, inspection,
and repair elements to ensure that on-site sewage systems are adequately maintained and
working properly; assuring that animal grazing and manure management practices are
consistent with best management practices; and establishing educational and public
involvement programs to inform citizens on the causes of the threatening nonpoint
pollution and what they can do to decrease it.

• The county shall have full jurisdiction and authority to manage, regulate, and control its
programs and to fix, alter, regulate, and control fees for services provided and charges or
rates as provided under those programs.

In December 2001, the Thurston County Board of County Commissioners approved Ordinance
No. 12679 (Appendix A) creating the Henderson Inlet Shellfish Protection District.  The purpose
of the District is to address water quality problems in the Henderson Inlet and its tributaries and
to develop long-term strategies to prevent further downgrades and to restore commercial
shellfish growing areas.

Next the Board of County Commissioner appointed 11 citizens that lived or worked within the
District to a stakeholder committee.  The charge of the stakeholders was to develop within 18
months recommendations for the Board to consider that would improve water quality over the
shellfish beds.

The stakeholder group has been meeting since April 2002 and has provided the Board the
following report and recommendations.  The stakeholder group broke into sub-committees by
topic.  Each sub-committee developed their own white papers, which were reviewed and
approved by the larger stakeholder group.  The resulting recommendations are summarized
below.
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SEPTIC SYSTEMS:

1. Declare as an “area of special concern” all properties within the Shellfish Protection
District in accordance with Section 22 of the Sanitary Code Article IV.  “The formation
ordinance for the ‘area of special concern’ should specify the additional, more stringent
environmental health rules that apply within the designated boundary.”

2. All on-site systems within the District shall be required to have an Operational Certificate
and be in the following Operation and Maintenance (O&M) program:

a. All on-site systems shall be inspected by a licensed O & M specialist or certified
pumper of the homeowner’s choosing every three years.  Thurston County staff
would conduct quality assurance inspections on approximately 10% of these
privately inspected systems.

b. Dye test all shoreline parcels at least every 6 years by County staff.  The shoreline
definition would include all systems that have a potential pathway to the surface
water.

c. Additional monitoring and maintenance requirements will be required on complex
systems and those that pose the greatest risk to contaminating surface waters.

d. Ensure proper O&M of community drainfields systems serving two or more
homes to improve compliance with conditions specified in operating permits.

e. Develop and issue a “report card” to the property owner, following each
inspection, describing the system’s condition, with a copy sent to Environmental
Health.

 i. Inspection reports will recommend preventative maintenance actions
needed to address identified problems that are not yet certifiable as a
failure.

 ii. The “report card” will be reviewed at the next inspection to check the
condition of the items previously identified as potential concerns and the
level of preventative maintenance actually performed.

 iii. Required corrections must be completed and approved before the
certificate of renewal is issued.

f. Issue a certification/renewal based on the inspection and report card.
Certification/renewals must be kept current at all times.  The certificate must be
presented to the new owner at the time of property sale.

3. Utilize the new “AMANDA” permit tracking system to capture data from on-site septic
systems inspections for use in issuing certificates and monitoring renewal compliance.

4. Perform a follow-up inspection of all new systems 6 months to a year after installation in
order to:

a. Discover any possible damage that may have occurred during construction
activities.

b. Make repairs before problems get worse.

c. Contact and educate the new owner on the location, and the operation and
maintenance of their system.
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5. Extend to all property owners in Thurston County regardless of income, low interest
loans for repair of failing on-site septic systems.

6. Education:

a. Continue public workshops and recruit volunteers to conduct school programs.

b. Conduct a mail outreach on new installations and to new homeowners, prior to the
6-month inspection, providing information regarding the protection of their
system i.e. “For Your Protection”, “Before Your Warranty Expires”, “Did You
Know?”

c. Pursue grant funds and sponsorship for public education.

STORMWATER MANAGEMENT: - Continue existing stormwater programs and the
following high priority new actions:

Action 1: Support land-use and stormwater facilities that minimize the collection and
transport of fecal coliform bacteria, optimize treatment, and ensure performance.
This includes adopting “low-impact development” standards and revising the
stormwater design manual.

Action 2: In areas with Hydrologic Soil Groups C & D1 (tight soils) within the District:
1. Revise zoning to prohibit development at urban densities in rural areas; or

2. Require development standards that do not allow the surface discharge of
stormwater.

Action 3: Educate or regulate homeowners, recreational users and businesses to dispose of
pet waste properly, detect and correct overflowing septic systems, prevent
garbage can/dumpster leakage, dispose diapers properly, and identify and
eliminate other sources.

Action 4: Require or provide pet waste management information and supplies for privately
owned stormwater facilities, and common areas.

AGRICULTURAL PRACTICES:
1. Enforcing the current regulations that apply to agricultural activities will improve water

quality.

2. Review and revise as necessary, current regulations to ensure that they are enforceable.

3. Conservation District will follow up on Conservation Plans and work with landowners on
the implementation of best management practices (BMPs).

4. Hold workshops that address topics such as composting of manure, pasture management,
etc.

5. Develop a program that would assist non-commercial farms that have livestock, but
limited acreage and manure storage.  This program would have a pickup service that
would take the manure to a centralized composting area.

6. Set up guidelines to determine the appropriate number of animals per acre.

                                               
1 Soil Survey of Thurston County, Washington, USDA SCS1982, p. 125.
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7. Develop and implement an ongoing program of water sampling of ditches and streams
near farms to track the progress of best management farm practices.

8. Reward landowners who do a good job with their farm practices.

9. Provide for WCC (Washington Conservation Corps) crews to assist landowners
implementing farm practices such as fencing and creating riparian buffer areas.

10. Work with realtors to educate new property buyers on farm practices that protect water
quality.

11. Require all agriculture lands with livestock to manage buffers along streams and rivers to
reduce bacterial loading.

12. Provide support and funding for the development and continuation of a Community
Shellfish Farm that will promote community involvement and public awareness of water
quality issues that effect shellfish harvesting.

LAND USE:
1. Find ways to incorporate LID techniques on re-developing sites.

2. Develop regional LID standards:

a. Require LID for redevelopment in the Urban Growth Area where possible.
Research ways to incorporate LID techniques on redeveloping sites.

b. Regional standards are needed to be maximally effective across jurisdictions.

c. Identify locations where LID should be used based on criteria such as soil types,
vegetation, and proximity to surface water.

d. Adjust LID standards as additional science is developed on the impacts to
shellfish growing areas.

3. Use the Special Management Area provisions of the Critical Areas Ordinance in the
unincorporated and rural areas of the Shellfish Protection Districts to:

a. Develop stricter development standards.

b. Retain at least 65-70% tree canopy.

c. Increase setbacks from shoreline.

e. Set higher septic system standards.

4. Continue program to purchase land and build regional stormwater facilities in developed
areas to meet newly revised stormwater retention standards as the opportunity arises.

5. Use funding sources such as the Conservation Futures Fund to:

a. Purchase of shoreline properties, if possible; or

b. Purchase development rights or conservation easements from willing sellers.  This
is an effective tool to permanently protect valuable wildlife riparian areas as well
as protect water quality from further degradation.

6. Increase enforcement of current land use regulations and institute adequate penalties to
remove incentives to ignore the regulations.

7. Promote proactive assessment of streams and marine shorelines for buffer zone and other
land use violations.
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8. Educate stream and marine shoreline owners regarding the function and value of buffers
of native vegetation dominated by mature conifers.  Provide incentives and/or technical
assistance to property owners interested in protecting and/or re-establishing native
shoreline buffers.

WILDLIFE:

Fully address human and domestic animal source pollution (as recommended in other sections)
and take remedial actions.  If water quality does not improve, further investigate wildlife source
pollution through following steps:

1. Identify possible areas of wildlife concentrations and seasonal usage of sites.

2. Develop strategies to identify species that contribute most to fecal coliform
contamination.

3. Monitor over a significant period of time the wildlife populations and any increase in
populations in areas of greatest fecal contamination.

4. If a direct correlation can be made between high fecal counts and specific species,
formulate a remediation plan.

5. Continue research and publication reviews on source identification methods.

6. Explore new technologies and other techniques to lower fecal coliform levels such as
mycoremediation and riparian zone revegetation.

ADAPTIVE MANAGEMENT:
The implementing agencies will:

1. Cooperate to develop an adaptive management strategy.  The strategy will be consistent
with federal, state, and local requirements.

2. Support monitoring programs needed to obtain environmental and performance-related
data and information.  Programs may target specific stream reaches or discharges, quality
indicators, or runoff conditions.

3. Coordinate with government agencies or community based groups to assess data and
measure performance.

4. Share information with the public and consider their feedback in revising programs.

5. Use data, assessments, and feedback to evaluate and modify programs, thereby improving
predictability, efficiency, and cost-effectiveness, while working toward achieving
bacteria standards.

GOVERNANCE:
Implementation Oversight Committee:

The stakeholders have determined that it is important that there be some form of continued
citizen involvement during Phase 2 (implementation).  It is recommended to combine the two
shellfish district stakeholder groups into one committee for both.  Their role would be advise the
Board of County Commissioners and City Councils, assist in developing a Phase 2
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implementation work plan, and to track completed actions with effectiveness in improving water
quality.  They should meet only when necessary and each year the Board of County
Commissioners will evaluate whether to continue the committee.

Boundary: The boundary for the Henderson Inlet Shellfish Protection District was based on
using past basin planning areas with the intention that the stakeholder group would review and
make recommendations as part of their final report.  The stakeholder group is recommending that
the District boundary be reestablished based on surface water runoff from land within the current
District boundary that influences the water quality of the shellfish beds in Henderson Inlet,
taking into consideration the travel time needed for viable fecal coliform bacteria to reach the
Inlet.  The new boundary should be determined using the most current topographical technology
and information.
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INTRODUCTION:

Commercial and recreational shellfish harvesting are important activities and a valuable resource
in the Henderson Inlet (see Figure 4).  The owner of the Western Oyster Company said there is a
potential annual harvest of over $1 million2.  It is beyond the scope of this paper to determine the
multiplier effect and the economic benefit to the local economy from this activity but it can be
substantial.

Another economic consideration is the negative impacts that water pollution has on adjacent
waterfront property values.  A study from Anne Arundel County Maryland determined that every
change in 100 fecal coliform counts per 100 ml in marine water is estimated to produce about a
1.5% change in property values3 to adjacent shoreline properties.

Beginning in the mid-1980’s shellfish harvest restrictions were imposed by the Washington State
Department of Health due to high fecal coliform bacteria levels in the marine waters over the
shellfish beds.  Significant economic impacts result from these restrictions and closures to the
commercial shellfish industry, tribes, and the recreation industry.

Fecal coliform bacteria live in the intestines of warm-blooded animals.  The presence of fecal
coliform in the marine waters indicates that disease-causing bacteria may be in the meat of the
shellfish making it unsafe for human consumption.  The bacteria are carried to the shellfish beds
from many different sources, collectively known as non-point pollution.  The sources include
stormwater runoff from developed areas and highways, runoff from agricultural areas, failing
septic systems, broken sewer lines, leaking refuse containers, and wildlife to name a few.  It is
very difficult to measure the amount of bacteria contributed by each source.

When commercial shellfish beds are closed by the Washington State Department of Health due
to fecal coliform contamination, the County is required to create a shellfish protection district
and develop strategies to improve water quality so shellfish harvesting can continue.  Thurston
County created a shellfish protection district and appointed a stakeholder group of eleven
citizens living or working in the area to develop the strategy.  The stakeholder group met for
fifteen months and developed this report.

BACKGROUND:

HISTORY OF THE COMMERCIAL GROWING AREA CLASSIFICATIONS IN THE
HENDERSON INLET:

In 1984, DOH changed the classification of 180 acres of shellfish growing area in Henderson
from Approved to Conditionally Approved, citing contamination from rural nonpoint sources. At
that time, the designated area was closed to shellfish harvest for five days following a rainfall of
greater than one inch in a 24-hour period.  In 1985, 120 acres in the southern portion of the
Conditionally Approved area was reclassified as Prohibited.  In 1999, DOH adjusted the rainfall
criterion for the Conditionally Approved classification to the more restrictive 0.5 inch in 24
hours in response to declining water quality.  In November 2000, DOH downgraded an

                                               
2 Personal conversation with Jerry Yamashita
3 Christopher G. Leggett and Nancy E. Bockstael, “Evidence of the Effects of Water Quality on Residential Land
Prices,”  in Journal of Environmental Economics and Management 39 (2000); 121-144.
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additional eight acres of the Conditionally Approved area to Prohibited, and in 2001 added 300
acres to the Conditionally Approved area. There are now a total of 128 acres classified as
Prohibited and 352 acres classified as Conditionally Approved, up from 180 acres of
Conditionally Approved, in 1984

PROBLEM STATEMENTS:

The state Department of Health’s annual growing area review for 1999 indicated that portions of
the Conditionally Approved shellfish grounds in Henderson Inlet would no longer meet the
National Shellfish Sanitation Program Conditionally Approved water quality standard under their
current conditional management plans.  The Conditionally Approved classifications in both areas
are based on a predictable relationship between relatively dry weather conditions and good water
quality.  In recent years this relationship has begun to weaken and if this trend continues the area
may be downgraded further to Prohibited.

Fed by stormwater runoff and other inputs, the freshwater streams and their tributaries that flow
directly into the shellfish harvest areas carry the majority of the pollutants.  Woodland and
Woodard Creeks are the largest tributaries to Henderson Inlet.  It is becoming increasingly clear
from the water quality data that the background levels of bacteria in the streams are high and that
the downgrades shouldn’t only be based on the fluctuations in runoff.  Past shoreline surveys
have concluded that the problem is one of nonpoint source pollution stemming from a
combination of failing on-site sewage systems, poor agricultural practices and stormwater runoff.

Henderson Inlet and several of its freshwater tributaries, including Woodland and Woodard
Creeks, fail to meet the state water quality standard for fecal coliform bacteria and are on the
Washington Department of Ecology’s 303(d) list of impaired water bodies.  An examination of
the circulation pattern in the southern part of the inlet indicates that Woodland Creek’s water
quality is a major factor influencing marine water quality in the lower, or southern, inlet4.  Land
use activities in these sub-watersheds appear to be contributing unacceptable loads of bacteria to
the streams, and subsequently to the marine water.

Stormwater. Portions of the urban areas of the cities of Lacey and Olympia and local and
interstate highways are within the watersheds that drain to Henderson Inlet.  Stormwater runoff
from urban areas and roads has been well documented to contain significant levels of bacteria as
well as metals, petroleum and other contaminants derived from diffuse sources in the urban
environment.  The cities and county have stormwater utilities that support stormwater quantity
and quality management programs.  All three jurisdictions have capital facility improvement
plans to address flooding and water quality problems at priority sites.  Because utilities’ budgets
dictate that they focus their efforts on priority streams and stormwater systems, there has been
little monitoring of treatment facility or unmitigated stormwater outfalls for fecal coliform
bacteria.  In addition, there is some concern that rural road drainage system maintenance
practices may contribute to the presence of suspended solids, and thus to the survivability of
bacteria, in stormwater runoff.  The state Department of Transportation (WSDOT) does not
routinely monitor highway runoff for bacteria.  WSDOT requires stormwater BMPs, which can
reduce bacteria levels in stormwater, for new construction, and its program for retrofits of
existing highways will be improving BMPs over time.

                                               
4 Response Strategy For Shellfish Growing Area Downgrades in Henderson Inlet and Nisqually Reach, June 1999
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Wildlife. There is little doubt that wildlife—both mammals and birds—contribute to the
bacterial contamination of surface waters in these watersheds.  In a joint effort with Dr. Mansour
Samadpour of the University of Washington, Thurston County undertook a DNA typing study
for lower Henderson Inlet to identify pollutant sources through differentiation of human and non-
human E. coli5 bacteria.  The results found 27 DNA source types from a wide range of animals,
including human.  The study found that human, bird, and canine/dog sources were the most
frequently found in Woodland Creek.  As a source, wildlife is relatively beyond control, other
than to discourage grazing of migratory birds.  Unfortunately, the information in this study
cannot be used to quantify bacteria loadings from any of the sources..

On-site Septic Systems:  Henderson Inlet’s 19.5 miles of shoreline have approximately 14
houses per shoreline mile, all with on-site septic systems.  Thurston County’s Environmental
Health Division has conducted on-site sewage system evaluation projects along the marine
shoreline and along a segment of Woodland Creek.  Although 210 systems were identified, the
County received permission to test only 58 (34%).  Fourteen percent of those tested were found
to be failing, and an additional 20 percent of the systems tested were deemed “suspect”.
“Suspect” systems are those where dye flushed into the systems was recovered on the surface or
along the shoreline, but a fecal coliform bacteria sample with a result of over 200-organisms/100
ml or greater was not obtained, whereas “Failing” systems are those where both dye and
appropriate bacteria levels were found.  Although all those found to be failing through dye and
confirmatory bacteria samples were corrected, a large number of systems (73%) still have not
been evaluated6.  To date, few septic system evaluations have been done in upland areas of the
watershed or adjacent to streams and drainages.  Many physical factors contribute to the failure
of on-site septic systems.  Three very important factors are soil types, age of system, and
proximity to surface waters.

Agricultural Practices:  In the Henderson Inlet Sub-area (see Figure 2) almost 20% of the land
use is agriculture.  A farm survey of the Henderson Inlet watershed conducted in 2000 by the
Thurston Conservation District identified 22 farms with significant water quality problems.
These include horse stables, several small farms with horses, llama farms and beef cow
operations.  The problems on these farms include lack of manure storage; animal access or
manure runoff to surface waters; mud and runoff problems caused by poor confinement area
management; poor pasture production; and absence of roof runoff management systems.  The
farm survey also identified a number of other farms with possible water quality problems,
primarily horse operations that are adjacent to surface waters.  Many of these farms have sloping
pastures on clay soils with fair to moderate pasture production and a potential for manure
management problems.

In the Henderson Inlet watershed subdivision of larger farms is resulting in an increasing number
of smaller (hobby) farms.  These farms tend to have small pastures with one or two horses, a
situation that often results in poor pasture production, runoff problems and mud problems.

                                               
5 “Bacteriological Contamination Source Identification, Henderson Inlet 1999-2001.  Final report January 2002”.
Prepared in conjunction with Dr. Mansour Samadpour, University of Washington and Thurston County.
6 Davis, Sue, Cathy Hansen, Linda Hofstad, Septic System Evaluation and Correction Project:  Final Project Report
– Henderson and Nisqually Reach Shorelines.  September 1999.
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Land use:  Water quality is a land use issue.  With the possible exception of bacteria from
wildlife, the contamination that has produced the downgrades of shellfish beds in the Henderson
Inlet watershed has resulted entirely from land development.  This impact will increase as
growth continues.  As more people move into the watershed there will be more possibilities for
contamination from on-site waste disposal problems, domestic animal sources, and increasing
impervious surface coverage.

EFFORTS TO PREVENT WATER QUALITY DEGRADATION:

The Henderson watershed has been and continues to be the subject of intense management
efforts, including basin and river management planning, nonpoint source pollution prevention
planning, and water resource and habitat restoration planning and implementation.  Through
these efforts, numerous pollution sources have been identified and corrected.  In addition to
Thurston County’s on-site sewage system evaluation project described above, the Thurston
Conservation District has completed some 48 Conservation Plans for farms in the Henderson
watershed in the last 10 years. The Conservation Plans identify best management practices
(BMPs), including waste management systems, waste storage structures, roof runoff
management, upland and wetland wildlife management, fencing, nutrient management,
prescribed grazing and other practices intended to improve water quality and production.
Planning and implementation are voluntary, but on average, landowners implement 70 per cent
of BMPs, and more if cost-share funds are available.

Local government stormwater utilities have retrofitted many discharges with stormwater
detention and treatment facilities.  All new development has been required to install similar
systems.  Intensive, targeted public education activities have improved resident knowledge and
involvement in maintaining their stormwater and septic systems, and in managing pet waste.

PUGET SOUND WATER QUALITY ACTION TEAM:

When the 2000 downgrade in Henderson Inlet occurred, the Departments of Health, Ecology,
and the Puget Sound Action Team under a Memorandum of Agreement, are charged with
convening those with a stake in the health of the shellfish beds.  Those stakeholders include
shellfish growers, the state and local agencies responsible for water quality, the tribes and
citizen’s groups.  The stakeholders assist the agencies in developing a comprehensive,
coordinated, and aggressive strategy for responding to, and hopefully reversing, the downgrade.
This strategy is to be developed as quickly as possible, and eventually will include the actions
and programs the County develops under the shellfish protection district.  The Response Strategy
For Shellfish Growing Area Downgrades in Henderson Inlet and the Nisqually Reach was
completed in February 2001.  The Response Strategy identified tasks for each of the responsible
entities, a timetable, and funding resources, both available and needed.  The Strategy also created
an Implementation Review Committee (IRC) responsible for evaluating progress.

DEPARTMENT OF ECOLOGY INITIATES THE TOTAL MAXIMUM DAILY LOAD
(TMDL) PROCESS:

The Federal Clean Water Act requires states to set water quality standards for surface waters to
protect public and environmental health.  These standards protect water for beneficial uses such
as shellfish harvesting, recreation, fishing, and swimming.
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The Department of Ecology is the agency required to clean up water bodies to meet these
standards.  Ecology accomplishes this through partnerships with local governments, tribes,
conservation districts, watershed planning groups, and citizen advisory groups.

When a water body fails to meet the state water quality standards it is placed on a list of impaired
water bodies called the 303(d) list.  The water body is prioritized and then scheduled for a Total
Maximum Daily Load (TMDL) and water clean up plan.

A TMDL is a calculation of the maximum amount of specific pollutants, such as bacteria, that a
water body can receive and still meet water quality.  Pollutant sources are determined through
water quality sampling and field reconnaissance.  Then, a mathematical model is used to
calculate pollutant reductions needed to meet the standards.  These reductions are then allocated,
through wasteload allocations, to the pollutant sources.  When the pollutants are from diffuse
nonpoint sources such as streets, on-site sewage facilities, and farms, the required load
allocations must be generic and may not be assigned to specific entities.  An implementation
strategy with continuing effectiveness monitoring is also required.

In the Henderson Inlet watershed, the freshwater fecal coliform bacteria standard is not being
met in Woodland, Woodard, Sleepy, Dobbs, Meyer, and Goose Creeks, all tributaries to
Henderson Inlet.  The Department of Ecology and Thurston County Environmental Health
Division, began the TMDL process in the fall of 2002.  The expectation is that the TMDL and a
summary implementation strategy for the Henderson Inlet tributaries will be submitted to the
Environmental Protection Agency sometime in 2005.

GEOGRAPHIC AREA:

Henderson Inlet is located in South Puget Sound north of Lacey and Olympia.  Commercial
shellfish growing areas occur throughout most of the Henderson Inlet.  Figure 1 is a map
showing the various classification boundaries established by the state Department of Health
(DOH) Office of Food Safety and Shellfish Programs.  Each of the numbered sites represents a
DOH sampling station.  Within each classification area is the most recent status as of December
2002.

The watershed encompasses about 26,500 acres with several sub-areas, including Henderson,
Woodard, and Woodland (see Figure 2).
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Figure 1 – Henderson Inlet Station Locations and Classification Boundaries as of December
2002.
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Figure 2 – Henderson Inlet Shellfish Protection District Sub-areas.
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LAND USE:

Land use activities within the Henderson Inlet Shellfish Protection District are described below
for the three-sub-areas (see Figure 2 above).

Henderson Sub-area:
The Henderson sub-area includes about 1,659 parcels with a total area of 6,401.3 acres.  The
Henderson sub-area represents the natural drainage to the northern part of Henderson Inlet, not
including the Woodland and Woodard Creek.  Below is the number and percentage of parcels
and acres by land use category.

Henderson Sub-area

Land Use Number of parcels
Percent of total

parcels
Number of acres

Percent of total
area

Residential 1,082 65% 1,387 21.3%

Undeveloped 423 25.5% 1,274 19.6%

Agriculture 45 2.7% 1,255 19.3%

Recreational 17 1% 371.5 5.7%

Forest 26 1.6% 1,071 16.5%

Services 2 .12% 532 8.2%

Commercial /
Industrial

7 .4% 294 4.5%

Open Space 35 2.1% 209.8 3.2%

Other 22 1.3% 7 .11%

Totals 1,659 6,401.3

Table 1 - Henderson Sub-area land use7 Source:  Thurston County Assessors Database

Woodard Creek Sub-area:

The Woodard Creek sub-area includes about 2,411 parcels with a total area of 4,010 acres.  The
Woodard Creek sub-area represents the natural drainage to Woodard Creek.  Below is the
number and percentage of parcels and acres by land use category.

                                               
7 Thurston County Assessors Database
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Woodard Creek Sub-area

Land Use Number of parcels
Percent of total

parcels
Number of acres

Percent of total
area

Residential 1,673 69.2% 2,392 59%

Undeveloped 230 9.5% 738 18.2%

Agriculture 10 .4% 173 4.3%

Recreational 44 1.8% 40.1 1%

Forest 3 .12% 4.8 .12%

Services 148 6.12% 146 3.6%
Commercial /
Industrial

116 4.8% 190 4.7%

Open Space 10 .4% 58 1.4%

Other8 177 7.3% 268.3 6.6%

Total 2,411 4,010.2
Table 2 - Woodard Creek Sub-area land-use9 Source:  Thurston County Assessors Database

Woodland Creek Sub-area:
The Woodland Creek Sub-area, the largest of the three sub-areas, includes about 15,534 parcels
with a total area of 16,069 acres.  It includes most of the urban area in the watershed that is south
of and drains to Henderson Inlet via Woodland Creek.  Below is the number and percentage of
parcels and acres by land use category.

Woodland Creek Sub-area

Land Use Number of parcels
Percent of total

parcels
Number of acres

Percent of total
area

Residential 13,428 86.2% 6,879 42.1%

Undeveloped 791 5% 2,849 17.4%

Agriculture 51 .3% 1,223 7.5%

Recreational 433 2.8% 763 4.7%

Forest 23 .15% 461 2.8%

Services 279 1.8% 1,037 6.4%
Commercial /
Industrial

269 1.7% 1,810 11%

Open Space 17 .11 343 2.1

Other 243 1.5% 704 4.3%

Total 15,534 16,069
Table 3 – Woodland Creek Sub-area land-use Source:  Thurston County Assessors Database
                                               
8 Other – represents hotels, manufacturing, transportation, and retail land use categories.
9 Thurston County Assessors Database
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POTENTIAL GROWTH:

Below are the population and dwelling unit estimates and forecast for the Henderson Inlet
Shellfish Protection District by sub-area.  Forecasts for the years 2005 – 2025 are based on
estimates of population available from the Office of Financial Management prior to the release of
the 2000 census.  Population forecasts are tracking high for the years 2005 and 2010, and will be
modified through the next forecast release due in 2004.  The forecast estimates are based on
current land-use, zoning, and land supply10.  Additional information may be found at
www.trpc.org.

Henderson Sub-area:

Year Population
Increase population
from previous year

Dwellings
Increase dwellings
from previous year

Estimates
2000 2,751 1,068
2002 2,830 79 1,117 29

Forecast
2005 2,946 116 1,214 97
2010 3,110 164 1,290 76
2015 3,244 134 1,352 62
2020 3,356 112 1,400 48
2025 3,437 81 1,435 35
Total

2002 - 2025
607 people 318 dwellings

Table 4 – Henderson Sub-area growth estimate and forecast.

 Woodard Creek Sub-area:

Year Population
Increase population
from previous year

Dwellings
Increase dwellings
from previous year

Estimates
2000 7,885 3,723
2002 7,993 108 3,796 73

Forecast
2005 8,733 740 4,068 272
2010 9,499 766 4,492 424
2015 10,626 1,127 5,066 574
2020 11,732 1,106 5,615 549
2025 12,827 1,095 6,109 494
Total

2002 - 2025
4,834 people 2,313 dwellings

Table 5 – Woodard Creek Sub-area growth estimate and forecast.

                                               
10 Veena Tabbutt, Thurston Regional Planning Council tabbutv@co.thurston.wa.us, (360) 786-5480
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Woodland Creek Sub-area:

Year Population
Increase population
from previous year

Dwellings
Increase

dwellings from
previous year

Estimates
2000 41,120 16,738
2002 41,504 384 17,027 289

Forecast
2005 47,357 5,853 18,680 1,653
2010 51,661 4,304 20,616 1,936
2015 56,415 4,754 22,734 2,118
2020 60,699 4,284 24,597 1,863
2025 64,182 3,483 26,065 1,468

Total - Projected
growth from
2002 - 2025

22,678 people 9,038 dwellings

Table 6 – Woodland Creek Sub-area growth estimate and forecast.

CREATION OF THE HENDERSON INLET SHELLFISH PROTECTION DISTRICT:

Chapter 90.72 RCW required Thurston County to create a shellfish protection district and to
adopt a shellfish protection program to be effective within the district when the state Department
of Health closed eight acres of commercial shellfish beds to harvesting in the Henderson Inlet.  A
shellfish protection district is a geographic area designed by a county to protect water quality and
tideland resources.  Chapter 90.72.030 RCW states the program shall include any elements
deemed appropriate to deal with the nonpoint pollution threatening water quality, including, but
not limited to, requiring the elimination or decrease of contaminants in stormwater runoff;
establishing monitoring, inspection, and repair elements to ensure that on-site sewage systems
are adequately maintained and working properly; assuring that animal grazing and manure
management practices are consistent with best management practices; and establishing
educational and public involvement programs to inform citizens on the causes of the threatening
nonpoint pollution and what they can do to decrease it. Also, Chapter 90.72.030 RCW states that
the county shall have full jurisdiction and authority to manage, regulate, and control its programs
and to fix, alter, regulate, and control fees for services provided and charges or rates as provided
under those programs.

In December 2001, the Thurston County Board of County Commissioners approved Ordinance
No. 12679 (Appendix A) creating the Henderson Inlet Shellfish Protection District.  The purpose
of the District is to address water quality problems in the Henderson Inlet and its tributaries
Woodland, Woodard, Dobbs, and Sleepy Creeks and to develop long-term strategies to prevent
further downgrades and restore commercial shellfish growing areas.

The Ordinance includes a phase 1 work program to be completed in eighteen months from the
time of adoption.  Three of the main elements of the work program are:
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1. Continue public involvement.  In concert with the public develop a long-term strategy
that includes but is not limited to:
a. Defining the problem.
b. Goals and objectives to address the problem.
c. Actions necessary to address fecal coliform contamination in the Henderson Inlet.
d. A timeline for implementation.
e. Funding options, if needed, to implement the long-term strategies.

2. Efforts to correct known sources of fecal coliform utilizing existing programs,
regulations, and resources will include recognition and implementation of the “Response
Strategy For Shellfish Growing Area Downgrades in Henderson Inlet and the Nisqually
Reach” as funding and resources allow.

3. Continue coordination of the work of the district with the Thurston Conservation District;
City of Lacey; Washington State Departments of Ecology, Health, and Transportation;
tribal governments; Thurston County Departments of Water and Waste Management;
Public Health and Social Services; Roads and Transportation Services; and Office of
Program and Budget and Development Services.

In April 2002, the Board of County Commissioners appointed eleven citizens and local
government staff as stakeholders for the Henderson Inlet Shellfish Protection District.  The
stakeholder group is tasked to complete a long-term strategy by July 2003 to improve water
quality, to open all commercial shellfish beds to harvest, and to prevent further degradation.  The
names of the stakeholders can be found in Appendix B.

PLANNING BOUNDARIES BACKGROUND:

Chapter 90.72.040 RCW requires counties to determine the boundaries when creating shellfish
protection districts.  During the formation process there was considerable discussion regarding
the appropriate boundaries.  Some of the issues that were identified were:

1. Should the boundaries reflect only those areas that have surface water draining to the
shellfish beds?

2. Should the boundaries be adjusted for small areas within the district boundaries that don’t
have surface water draining off site?

3. Should the boundaries also consider the travel time of bacteria to reach the shellfish
beds?

4. Should the boundaries be determined by the sources of pollution?
5. Should those that benefit from an effective program determine the boundaries?

Due to the complexity of determining the boundaries it was decided that the district stakeholder
group would recommend the final boundaries after all of the issues have been identified.
Therefore, the county chose to establish a planning area by using the “Woodland and Woodard
Creek Comprehensive Drainage Basin Plan” (August 1995) boundary used in the basin planning
project.

FECAL COLIFORM CONTAMINATION:

The results of fecal coliform testing by the state Department of Health determines whether
commercial shellfish beds can be open for harvesting.  Fecal coliform bacteria are organisms that
are present in the feces of all warm-blooded animals including humans.  Many of the organisms
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that can contaminate water and cause disease also come from feces.  Testing water for all these
organisms would be very complex, time-consuming and expensive.  However, it is relatively
quick and easy to test water for the presence of “coliform bacteria”, a surrogate for a suite of
fecal contaminants

The term “coliform bacteria” refers to a large collection of many kinds of bacteria.  There are
three groups of coliform:  total coliform, fecal coliform, and Escherichia coli (E. coli).

Total coliform:  a group of bacteria present
in a variety of environments, including
animals, soil, and surface water.

Fecal coliform:  a sub-group of total
coliform, which are able to grow well at
body temperature.  Fecal coliform are more
likely to be from fecal contamination.

E. coli:a sub-group of fecal coliform
bacteria, which are almost always from fecal
contamination.

E. coli0157:H7:a specific species of E. coli,
which has been responsible for waterborne
and food-borne disease outbreaks.

Figure 3 – Diagram and explanation of various coliform.

ECONOMIC AND SOCIAL VALUE OF SHELLFISH ACTIVITIES IN THE
HENDERSON INLET SHELLFISH PROTECTION DISTRICT:

At the time of this writing, the Henderson Inlet marine waters include 128 acres prohibited, 352
acres conditionally approved, and 984 acres approved for shellfish harvesting.

Off Cliff Point on the west shore of the inlet, two acres of tidelands are used for the commercial
growing and harvesting of Manila clams.  Off Kellogg Beach on the east shore, there are
approximately 40 acres in commercial production of clams and oysters.  In the conditionally
approved area in the southern inlet, there are 134 acres of commercial oyster beds in production.
In addition to the commercial harvest, there is considerable harvest of shellfish for personal use
by private property owners along the Henderson Inlet shoreline.

There are currently two commercial shellfish operations in Henderson Inlet.  Below is a graph
(Figure 4) showing the economic value as reported to the Washington Department of Fish and
Wildlife (WDFW) by the commercial operators from 1987 to 2002.  The annual harvest data for
1995 and 1996 was unavailable.  The Washington Department of Health began downgrading
many of the acres of commercial shellfish beds prior to 1987.  The graph shows the economic
potential of the commercial shellfish industry in Henderson Inlet as well as the financial impacts
of the downgrades due to poor water quality.  One commercial operator has mentioned that his
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business could generate annually $1 million worth of shellfish11 if the water quality would allow
shellfish harvesting without restriction.

Another private/commercial shellfish operation is the Community Shellfish Farm sponsored by a
partnership of the Puget Sound Restoration Fund and Pacific Coast Shellfish Growers
Association.  The purpose of the Community Shellfish Farm is to help develop community
solutions to what is clearly a community problem.  Volunteers will plant shellfish seed, tend
them through their growing stages, harvest, and sell the mature shellfish.  The proceeds will be
used for further restoration efforts in Henderson Inlet.  The sense of ownership that develops as a
result of this venture will help restore a community resource and support sustainable aquaculture.
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Figure 4 – Henderson Inlet Economic Value of the Commercial Shellfish Harvest12

GOVERNMENTAL REGULATORY AUTHORITY:

The following is a list of laws and codes relevant to water quality issues and shellfish harvesting.
The list is not meant to be exhaustive but provides useful information on the shellfish regulatory
authority of various government bodies.

Federal:
1. Clean Water Act (formerly the Federal Water Pollution Control Act 1972) – Authority to

the Environmental Protection Agency.  www.epa.gov/region5/water/cwa.htm
2. National Shellfish Sanitation Program – U.S. Food and Drug Administration.

www.cfsan.fda.gov/~ear/nsspman.html
                                               
11 Personal conversation with Jerry Yamishita
12 Source:  Washington Department of Fish and Wildlife – no data available for 1995 and 1996.
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State:

1. Office of Food Safety and Shellfish Programs - Washington Department of Health -
www.doh.wa.gov/ehp/sf/sfpubs.htm

2. Chapter 246-282 WAC – Sanitary Control of Shellfish - Washington Department of
Health- www.doh.wa.gov/ehp/sf/sfpubs.htm

3. Chapter 246-280 WAC – Recreational Shellfish Beaches - Washington Department of
Health - www.doh.wa.gov/ehp/sf/sfpubs.htm

4. Chapter 90.48 RCW – Water Pollution Control – Washington Department of Ecology -
www.leg.wa.gov/RCW/index.cfm?fuseaction=chapterdigest&chapter=90.48

5. Chapter 173-201A – Water Quality Standards for Surface Waters of the State of
Washington – Washington Department of Ecology -
www.ecy.wa.gov/biblio/wac173201a.html

6. Chapter 36.70A RCW - Washington State Growth Management Act –Department of
Community, Trade and Economic Development -
www.leg.wa.gov/RCW/index.cfm?fuseaction=chapterdigest&chapter=36.70A

7. Chapter 70.118 RCW – On-Site Sewage Disposal Systems – Department of Health -
www.leg.wa.gov/RCW/index.cfm?fuseaction=chapterdigest&chapter=70.118

8. Chapter 246-272 WAC – On-Site Sewage Systems – Department of Health -
www.leg.wa.gov/wac/index.cfm?fuseaction=chapterdigest&chapter=246-272

9. Chapter 90.72 RCW – Shellfish Protection Districts – Puget Sound Water Quality Action
Team - www.leg.wa.gov/RCW/index.cfm?fuseaction=chapterdigest&chapter=90.72

10. Chapter 79.94 RCW – Aquatic Lands – Tidelands and shorelands – Washington
Department of Natural Resources -
www.leg.wa.gov/RCW/index.cfm?fuseaction=chapterdigest&chapter=79.94

11. Chapter 90.58 RCW – Shoreline Management Act of 1971 – Washington Department of
Ecology - www.leg.wa.gov/RCW/index.cfm?fuseaction=chapterdigest&chapter=90.58

County:

1. Title 15 – Public Works – Stormwater  www.co.thurston.wa.us/countycodes.htm
2. Title 17 - Chapter 17.15 – Critical Areas Ordinance –

www.co.thurston.wa.us/countycodes.htm
3. Article IV – Thurston County Sanitary Code - Rules and Regulations of the Thurston

County Board of Health Governing Disposal of Sewage.
www.co.thurston.wa.us/health/ehrp/pdf/ART-6.pdf

4. Article VI – Thurston County Sanitary Code – Thurston County Nonpoint Source
Pollution Ordinance.    www.co.thurston.wa.us/health/ehrp/pdf/ART-6.pdf

5. Title 19 – Shoreline Master Program - www.co.thurston.wa.us/countycodes.htm
6. Title 20 – Zoning - www.co.thurston.wa.us/countycodes.htm

City of Lacey:

1. Title 13:  Water and Sewer - www.wa.gov/lacey/lmc/lmc_main_page.html
2. Title 16:  Zoning - www.wa.gov/lacey/lmc/lmc_main_page.html

City of Olympia:

1. Olympia Municipal Code – www.olympiamunicipalcode.org
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ADAPTIVE MANAGEMENT:

Adaptive management, as applied to shellfish protection:

1. Is an ongoing process for continually improving management policies and practices by
learning from the outcomes of program activities.

2. Treats those policies and practices as experiments, and improves surface water
management by learning from the ecosystems being affected.

3. Relies on scientific methods to evaluate how well regulatory and non-regulatory actions
achieve their objectives.

4. Links best available science, community values, staff experience, and measured
outcomes.

5. Recognizes and allows for the uncertainty and incomplete knowledge that typify complex
ecosystem dynamics.

6. Results in timely and appropriate management decisions for shellfish protection.

The principal components of an adaptive management approach are (modified from Nyberg and
Taylor, 1995, and Institute for Agriculture and Trade Policy website, 2002):

1. Establishing a responsible entity committed to managing the ecosystem.  The DOH is the
principal entity responsible for managing shellfish waters.

2. Assessing (modeling) the ecosystem, identifying possible management actions, desired
outcomes, and information gaps or uncertainties.  All responsible parties will need to
interact on what is needed to reduce bacterial contamination.

3. Assembling one or more management plans and monitoring programs that maximize
results, optimize measuring and learning, and incorporate best available science.

4. Selecting and implementing the best plans and programs based on its cost, risks, likely
outcomes, performance measurability, and other factors.

5. Monitoring the key response indicators, thereby measuring performance.
6. Evaluating outcomes versus what was expected, and identifying reasons for any

differences.
7. Communicating results to managers and stakeholders and receiving feedback.
8. Adjusting the management plan and monitoring programs to reflect what was learned.

What is Best Available Science?

In the judgment of qualified scientific experts, best available science is valid, reliable, and
includes the most current, comprehensive, and persuasive information.  It reflects valid scientific
process, such as peer review, standardized and repeatable experimental methods, logical
conclusions, reasonable inferences, and statistical or other quantitative analysis.

Best available science may include:

1. Research
2. Monitoring
3. Inventory
4. Survey
5. Modeling
6. Assessment
7. Synthesis
8. Expert opinion.
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This definition is consistent with Washington Administrative Code (WAC 365-195-900).

What is a Performance Measure?

A performance measure is a collection of inputs and results for a specific activity that is used to
evaluate its effectiveness in achieving the desired objective or goal.  In most cases, a performance
measure can also be used to evaluate efficiency and thus help refine work plans and budgets.

Performance measures are widely used by public entities to respond to changing needs.  For
example, federal agencies are mandated to design performance measures into their programs
through the Government Performance and Results Act of 1993.

There are two basic types of goals and objectives related to two types of performance evaluation,
programmatic and environmental:

1. Programmatic evaluation is used to measure the effectiveness and efficiency of the
strategy developed to carry out the action.

2. Environmental evaluation is used to measure the effectiveness of the action at meeting
environmental goals.
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SEPTIC SYSTEMS

A. ISSUE

Failed onsite sewage systems (OSS) contribute fecal coliform bacteria and other forms of
harmful contamination into the Henderson Inlet.  There is currently no adequate mechanism in
place by Thurston County to monitor or control the operation and maintenance of all onsite
systems.

Past efforts to monitor and control the operation and maintenance (O&M) of OSS systems have
only been partially successful, due in part to homeowner hesitation to allow inspection and
potentially face expensive repair bills, lack of consequence for refusing to have systems
inspected or tested, lack of authority to access private property for the purpose of inspecting or
testing a system, and inadequate staffing to address the issue.  The 1999 Recommended Draft
Cooper Point Wastewater Facilities Plan offered an O&M plan that promised to overcome many
of these stumbling blocks, but was put on hold for a legal challenge unrelated to the proposed
O&M program.  The O&M section of the 1999 draft plan serves as a model for
recommendations put forth here.

B. ASSESSMENT

Fecal coliform bacteria are found naturally in every warm-blooded animal and are necessary in
the digestive process.  Most strains are harmless.  Fecal coliform bacteria serve as an indicator
for the presence of other illness causing organisms.  Humans can introduce pathogenic bacteria
and viruses into septic systems.  When septic systems fail, disease-causing bacteria and viruses
can be introduced into surface water and have the potential to be accumulated in shellfish, which,
when eaten, make the consumer sick.

Included in the scope of onsite septic systems are: family residences, schools, commercial
property and community developments.  Failed onsite septic systems have been identified as a
“non-point source”13 for fecal contamination.  While owners of onsite sewage systems are
required to maintain their systems, there is little accountability or governance to do so.

According to the Thurston County Sanitary Code14, “shellfish protection districts or shellfish
growing areas may be designated as areas of special concern”.  In “areas of special concern”, the
Thurston County health officer may require inspection of onsite systems every three years.
There are currently no areas of special concern in Thurston County.

Henderson Inlet’s 19.5 miles of shoreline have approximately 14 houses per shoreline mile, all
with OSS.  Thurston County’s Environmental Health Division has conducted on-site sewage
system evaluation projects along the marine shoreline and along a segment of Woodland Creek.
Although 210 systems were identified, the County received permission to test only 58.  Fourteen
percent of those tested were found to be failing, and an additional 20 percent of the systems
tested were deemed “suspect”.  “Suspect” systems are those where dye flushed into the systems

                                               
13 Response Strategy For Shellfish Growing Area Downgrades In Henderson Inlet And The Nisqually Reach.  June
1999.
14 Thurston County Sanitary Code, Rules and Regulations of The Thurston county Board of Health Governing
Disposal of Sewage.  Amended June 1, 1999
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was recovered on the surface or along the shoreline, but a fecal coliform bacteria sample with a
result of over 200-organisms/100 ml or greater was not obtained, whereas “failed” system are
those with where dye and bacteria are detected.  Although all those found to be failing through
dye and confirmatory bacteria samples were corrected, about 181 systems (73%) still have not
been evaluated.  To date, few septic system evaluations have been done in upland areas of the
watershed or adjacent to streams and drainages.  If 11% of these remaining untested systems
were also failing, they would represent a significant source of water quality problems in
Henderson Inlet.  Many physical factors contribute to the possible failure of on-site septic
systems.  Three important factors are soil types, age of system, and proximity to surface waters.

A decline in water quality related to bacterial contamination from failed septic systems can force
the closure of public and private beaches, and prohibit the recreational and commercial harvest
of shellfish.  The Department of Health issued the first downgrade of shellfish growing areas in
the Henderson Inlet in 1984, reclassifying 180 acres of shellfish growing area from “Approved”
to “Conditionally Approved”.  Closures occurred after one inch of rainfall in a 24-hour period.
In 1985, 120 acres in the southern portion of the Conditionally Approved area was reclassified as
Prohibited.  Eventually, DOH adjusted the criterion for the Conditionally Approved
classification to the more restrictive 0.5 inch in 24 hours.  Finally, based on the results of water
samples collected between September 1996 and December 1999, DOH downgraded an
additional eight acres of the Conditionally Approved areas to Prohibited in November 2000.
There are now a total of 128 acres in the prohibited area and 360 acres in the conditionally
approved area.  Failing on-site septic systems are most likely a major contributor to the declining
health of Henderson Inlet, and ultimately, Puget Sound.

C. BARRIERS TO SUCCESS

It is difficult to identify where problems are coming from particularly in situations where upland
OSS systems are failing and contamination is moving toward surface waters via storm water
runoff.  Dye testing has limitations in identifying problem systems, especially as testing moves
away from the shorelines.

D. RECOMMENDATIONS

1. Declare as “an area of special concern” all properties within the Shellfish Protection
District in accordance with Section 22 of the Sanitary Code Article IV15.  The local health
officer may investigate and take appropriate action to minimize public health risk in
formally designated areas (Areas of Special Concern) such as shellfish protection
districts16.  The formation ordinance for the “area of special concern” should specify
additional, more stringent environmental health rules that apply within the designated
boundary”17.

                                               
15 Thurston County Sanitary Code, Rules and Regulations of The Thurston county Board of Health Governing
Disposal of Sewage.  Amended June 1, 1999
16 Chapter 246-272-21501 WAC, On-Site Sewage Systems, Areas of Special Concern.
17 Thurston County Water and Waste Management Division; Recommended Draft Cooper Point Wastewater
Facilities Plan.  June 1999.
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2. All on-site systems within the District shall be required to have an Operational Certificate
and be in the following Operation and Maintenance (O&M) program:

a. All on-site systems shall be inspected by a licensed O & M specialist or certified
pumper of the homeowners choosing every three years.  Thurston County staff
would conduct quality assurance inspections on approximately 10% of these
privately inspected systems.

b. Dye test all shoreline parcels at least every 6 years by County staff.  The shoreline
definition would include all systems that have a potential pathway to the surface
water.

c. Additional monitoring and maintenance requirements will be required on complex
systems and those that pose the greatest risk to contaminating surface waters.

d. Ensure proper O & M of community drain field systems serving two or more
homes to improve compliance with conditions specified in operating permits.

e. Develop and issue a “report card” to the property owner, following each
inspection, describing the system’s condition, with a copy sent to Environmental
Health.

 i. Inspection reports will recommend preventive maintenance actions needed
to address identified problems that are not yet certifiable as a failure.

 ii. The “report card” will be reviewed at the next inspection to check the
condition of the items previously identified as potential concerns and the
level of preventive maintenance actually performed.

 iii. Required corrections must be completed and approved before the
certificate of renewal is issued.

f. Issue a certification/renewal based on the inspection and report card.  Certification
/ renewals must be kept current at all times.  A certificate must be presented to the
new owner at the time of property sale.

3. Utilize the new “AMANDA”18 permit tracking system to capture data from on-site septic
system inspections for use in issuing certificates and monitoring renewal compliance.

4. Perform a follow-up inspection of new systems 6 months to a year after installation in
order to:

a. Discover any possible damage that may have occurred during construction
activities.

b. Make repairs before problems get worse.

c. Contact and educate the new owner on the location, operation and maintenance of
their system.

5. Incentive measures could include extending low interest loans to all property owners in
Thurston County, without regard for income, for the purpose of repair and installation of

                                               
18 AMANDA – Application Management and Data Automation – a flexible application tracking and data
management system.
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on-site septic systems, and increasing public awareness of the availability of low interest
loans.

6. Education:

a. Continue public workshops and recruit volunteers to conduct school programs.

b. Conduct a mail outreach on new installations and to new homeowners, prior to 6-
month inspection, providing information regarding the protection of their system
i.e. “For Your Protection”, “Before Your Warranty Expires”, Did You Know?.”

c. Pursue grant funds and sponsorship for public education.

REFERENCES

1. Response Strategy For Shellfish Growing Area Downgrades In Henderson Inlet And The
Nisqually Reach.  June 1999.

2. WAC (Washington Administrative Code) Chapter 246-272 – April 11, 1995.

3. Thurston County Water and Waste Management Division; Recommended Draft Cooper
Point Wastewater Facilities Plan.  June 1999.

4. Thurston County Sanitary Code, Rules and Regulations of The Thurston county Board of
Health Governing Disposal of Sewage.  Amended June 1, 1999.

5. Draft: Risk based operation and maintenance program utilizing Ranking For Inspection
Frequency and Ranking For Inspection Type.
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STORMWATER MANAGEMENT

A. ISSUE

Henderson Inlet receives stormwater runoff from urban portions of Lacey and Olympia, rural and
agricultural portions of Thurston County, and Interstate 5.  Stormwater runoff from urban areas
and roads has been well documented to capture and convey bacteria.  Stormwater and urban
stream fecal coliform bacteria concentrations routinely exceed the shellfish standard (14 bacteria
per 100 milliliters) by one to three orders of magnitude.19  During major storm events, when
stormwater dominates stream flows, travel times between the urban environment and shellfish
beds are short (a few hours or less), resulting in limited dilution and bacteria die-off.  Under low
slack tide conditions, brackish water containing a high percentage of stormwater covers shellfish
beds.

Although stormwater-related fecal coliform impacts to Henderson Inlet and shellfish beds have
been examined, many data gaps remain. Accordingly, further research to better understand
stormwater-related fecal coliform impacts to these watersheds and their shellfish beds is
necessary as well as further research to better understand which sources of fecal coliform
contribute to stormwater loads in the Henderson Inlet watershed.

B. ASSESSMENT

1. Urban Land Use Is Linked to Impaired Surface Waters

In general, urban land use increases bacterial loading to shellfish beds.  On a national basis,
shellfish area downgrades are almost always tied to human development in adjacent watersheds.
On a local basis, stormwater-related fecal coliform loading to Henderson Inlet has not been
quantified. However, correlation of flow patterns within Henderson inlet with bacterial
concentrations at the 20 marine bacterial sampling stations seems to indicate that flows from
Woodland Creek have a direct bearing on sampling results. Surface waters that enter the inlet,
particularly Woodland Creek, convey stormwater from urbanized portions of the watershed.

Our current knowledge of stormwater’s fecal coliform contribution is fairly limited. Local
jurisdictions, including Thurston County and the Cities of Lacey and Olympia, conduct limited
monitoring of regional stormwater treatment facilities. Data from these monitoring efforts
indicate uniformly excessive coliform levels.  Most samples ranged between 500 and 1000
colonies per 100 milliliters, with the worst sample containing 5000 colonies20. Comparing
bacteria levels in stormwater entering and leaving treatment facilities shows inconsistent results.
In some cases, the treatment facility appears to remove significant amounts of fecal coliform,
while in others, coliform levels increase dramatically.

Stormwater management is highly regulated at the federal, state and local levels. Under the
National Pollution Discharge Elimination System (NPDES) Phase II, a permit requirement of the
Federal Clean Water Act, local jurisdictions and other entities with significant stormwater

                                               
19 Thurston County Water Resources Monitoring Report, 1999-2001 Water Year, May 2002, Thurston County
Environmental Health Division
20 Personal communication with Mark Blosser, City of Olympia
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discharges must meet stringent requirements through a comprehensive stormwater management
program. Local jurisdictions are also required to regulate development through a Stormwater
Drainage Manual that meets or exceeds standards set forth in the Washington Department of
Ecology Drainage Manual. Entities such as homeowners associations and businesses are
responsible for managing their privately owned stormwater facilities. While there are numerous
layers of regulation and responsibility regarding stormwater management, current regulations
leave many gaps in terms of controlling fecal coliform loading.

2. Current BMPs Are Not Designed To Address Fecal Coliform

Generally speaking, stormwater management and regulation are guided by best management
practices ("BMPs") that are designed to address known effects and impacts of stormwater.
Unfortunately, current stormwater BMPs were not designed directly to reduce fecal coliform
bacteria concentrations.  Rather, the BMPs were designed to minimize flooding and remove
suspended solids (soil and other solid particles carried by the stormwater).

More troubling, however, is the fact that some current stormwater BMPs may actually serve to
increase fecal coliform levels.  For example, stormwater retention facilities are often used by
wildlife for their habitat value and by pet owners as open spaces to exercise and relieve their
dogs.

Similarly, although current research indicates that fecal coliform tend to adhere to particles and
the presence of suspended solids in a water body improves the survivability of fecal coliform,
stormwater treatment designs generally are not intended to remove all suspended solids..  Rather,
current stormwater BMPs are designed to remove only about 80% of the suspended solids
carried by stormwater.

Stormwater treatment designs that include infiltration are more effective at removing suspended
solids than other treatment approaches.  Such designs, however, necessarily require soils with
good infiltration capacity, meaning that there are sufficient spaces between soil particles to allow
the movement of water through the soil column. Infiltration in poor soils requires ponds of such
large proportion, that many proposed developments become financially impractical.
Unfortunately, Henderson Inlet watershed soils are dominated by poor infiltration capacity
soils.21

3. Human and Pet Waste Are A Problem

Thurston County recently completed a bacterial DNA study on samples taken from Henderson
Inlet.22  The study showed that human and canine DNA types were consistently present in urban
stormwater runoff.  This suggests that human and pet wastes are being carried by stormwater into
receiving waters.23  Human sources may stem from failing septic systems; leaking sewer

                                               
21 In our region, the Soil Survey of Thurston County, Washington was conducted in 1982 by the U.S. Department of
Agriculture Soil Conservation Service. There are many types of soils, though they are generally categorized as Soil
Groups A, B, C and D.  Group A represents an extremely well-drained soil while D represents a soil with poor
infiltration capacity.  The Henderson watershed area is dominated by type C & D soils.
22 Bacteriological Contamination Source Identification, Henderson Inlet 1999-2002, Thurston County Public Health
Environmental Health Division, in cooperation with Dr. Mansour Samadpour, University of Washington.
23 Note, however, that while the Henderson DNA study identified human and canine sources as present in more
samples than other DNA types, other types were also present.  In addition, while more human and canine bacteria
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infrastructure; transient and other individuals; garbage spills; and/or discarded diapers. Pet waste
could be entering stormwater as runoff moves through properties where pets reside or are
exercised, or from pet owners dumping waste in ponds and storm drains.  In samples taken from
Swayne Creek, a more rural drainage, wildlife types such as avian, deer, and rodent were most
common. Thurston County Environmental Health is preparing to implement a similar DNA
study that includes sample sites on Little McAllister and McAllister Creeks as well as other
freshwater and marine water locations.  The study has a more specific focus on the relationship
between land uses and sources of fecal coliform.

To understand just how significant pet or other animal waste can be, consider this example.  One
large dog generates about ¾-pound of waste per day, containing about 7.8 billion fecal coliform
bacteria.24  If this waste were thoroughly mixed into the waters above a shellfish bed, it would
take about 2 million cubic feet of water to dilute the waste enough to meet the surface water
quality standard for shellfish harvesting (14 fecal coliform per 100 ml).  Put another way, one
dog’s waste would be enough to cause 15 acres (650,000 square feet) of 3-foot deep shellfish
waters to exceed the water quality standard.  This example is not far-fetched.  During wet
weather events, fresh dog waste could be readily mixed in stormwater, discharged to a creek, and
be over the shellfish beds within minutes, to at most a few hours.  In short, it doesn’t take a lot of
waste to pollute the water.

4. Additional Research Will Be Helpful

The Washington State Department of Ecology is conducting a Total Maximum Daily Load
(TMDL) study to quantify coliform loading in the Henderson Inlet watershed.  This study will
help us to better understand the relative contribution of stormwater-related fecal coliform to the
overall problem, as well as shed light on the fecal coliform sources in stormwater and the extent
to which stormwater bacteria concentrations would need to be reduced to attain shellfish
standards.  This study, however, will not be completed for several years.

5. Geographic and/or Land Areas of Concern

In the meantime, what we know of the general relationship between land uses within portions of
these watersheds and the marine waters and fecal contamination may help us to focus our
mitigation efforts.

The headwaters of Woodland Creek are Hicks, Pattison and Long Lakes. This area is primarily
residential, with many on-site septic systems (OSS). The creek then travels through urbanized
Lacey, receiving waters from two regional stormwater treatment facilities before flowing through
the St. Martin’s College campus and under Martin Way.  At Martin Way, the creek receives
runoff from several large residential areas serviced by OSS and flows by a major sewer lift
station before receiving more urban area runoff from College Ditch.  The creek flows under I-5,
receiving runoff from the highway and then leaves the Lacey City limits.  Immediately
downstream from Draham Road, the creek is subject to runoff from a large residential area with
a history of OSS failures.  Residential densities decrease after this point, though single-family

                                                                                                                                                      
types were identified, this does not necessarily mean that most of the bacteria present were from those sources. For
this reason, we do not yet have enough information to definitively identify the primary sources of fecal coliform in
stormwater.
24 Personal communication with Sue Davis, TCEH.



32

residences served by OSS continue to line the banks of the freshwater and marine shorelines.
Runoff from hobby farms and tributaries with agricultural activities enter the creek from Eagle
Creek and areas north of Pleasant Glade Road.

The creek enters Henderson Inlet near South Bay Road.  Flow patterns in this narrow inlet
indicate that Woodland Creek freshwater has a significant influence on marine water quality. The
shape of the inlet limits tidal flushing and dilution effects, leaving freshwater inputs to
recirculate over the area.

C. POTENTIAL SOLUTIONS & MITIGATION MEASURES

Three categories of potentially effective solutions or mitigation measures exist.  These categories
are:

1. Reduce or eliminate most surface stormwater discharge

2. Reduce bacterial introduction into stormwater by using pollution prevention or source
control techniques

3. Provide a high treatment level to bacteria-contaminated stormwater

Selecting the most efficient and cost-effective approach depends on various factors, such as
bacteria source, quantities, and controlling influences.

Potential solutions/mitigation measures include:

1. Eliminate Stormwater Discharges. Modify existing and require new stormwater
facilities to infiltrate more stormwater.  This would greatly reduce direct stormwater
discharges and result in soil-filtered groundwater entering creeks instead of stormwater.

2. Low-Impact Development Techniques. Enable or require use of these techniques in
developments that discharge to shellfish waters.  The techniques reduce runoff and enable
stormwater treatment through native soil prior to discharge.  This approach can be used
for new developments as well as retrofitting established developments.  The following
photograph illustrates low-impact development techniques used to retrofit a street in
Seattle. For more information regarding these techniques, see
www.lowimpactdevelopment.org.

3. Special Requirements for Shellfish Protection Districts. Change development
standards within protection districts to eliminate stormwater discharges or require
treatment that removes or inactivates fecal coliform.

4. Source Control/Pollution Prevention—Residential. Educate or regulate homeowners to
dispose pet waste properly; detect and correct overflowing septic systems; prevent
garbage can leakage; dispose diapers properly; and identify and eliminate other sources.

5. Source Control/Pollution Prevention—Commercial/Multifamily. Educate or regulate
businesses with respect to detecting and correcting overflowing septic systems or leaky
sewer laterals, preventing garbage can/dumpster leakage, proper diaper disposal, and
identifying/eliminating other sources.
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6. Stormwater Treatment. Modify existing and revise new stormwater facility
designs to reduce bacterial concentrations.  This could be accomplished by increasing
detention times resulting in improved sedimentation settling; screening and filtration;
and disinfection.  Designing facilities to be less wildlife and waterfowl-attractive would
also reduce bacterial concentrations.

D. BARRIERS TO SUCCESS

There’s an old saying, “Don’t kill the messenger.”  Think of stormwater as the messenger,
delivering the “bad bacteria news” to shellfish areas.  Because you can’t stop the rain that creates
the stormwater, the bad news just keeps on getting delivered.  But, the stormwater isn’t to blame
for the bacteria—people are.  And it is this reality that makes it very difficult to reduce
stormwater bacterial concentrations.

Some of the specific barriers include:

1. Lack of Timely/Appropriate Engineering or Scientific Support. Without the TMDL
results, we can only guess at the percent reduction needed to reverse current trends and
attain standards.  Ecology must complete detailed monitoring, modeling, assessment, and
reporting in order to refine that number, which will take at least 2 years.

2. Magnitude of Bacteria Reduction Needed. Without the TMDL results it is unclear
whether water quality standards can be achieved through any reasonable or cost-effective
techniques.
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3. Technological Limitations. Most stormwater treatment facilities are designed to
remove suspended particles.  While this reduces bacteria levels, the best available
treatment facilities, ones that filter stormwater, remove about 80 percent of particles.  A
90 percent reduction is probably unachievable basin-wide using currently accepted and
practicable stormwater management methods.

4. Diffuse Sources. Urban development increases bacterial sources and reduces natural
system capabilities to buffer or treat stormwater.  It would be much easier to improve
water quality if we were being asked to control pollution from a handful of sources as
opposed to the many residents of the basin.

5. Cost-effectiveness. While pollution prevention practices are generally low-cost,
achieving uniform compliance is difficult.  Many effective treatment practices, ones that
would reduce bacterial loadings enough to achieve water quality standards, are very
costly.  These could include ultra-filtration, wastewater treatment facilities, or
diversion/pumping stormwater to upland infiltration/disposal areas.  Some measures,
however, are less costly but difficult to enforce (e.g. prohibit dogs from sensitive areas).

6. Inadequate Mapping. A countywide map of outfalls tributary to the Henderson Inlet
does not exist.  Therefore, compiling information regarding sources of stormwater
runoff is impossible at this time.
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7. Inconsistent Monitoring. Consistent monitoring of known stormwater outfalls is not
currently practiced.  Regular monitoring within shellfish protection areas would assist in
identifying locations with the highest fecal contributions.

8. Shellfish Sanitation Standards Debate. Questions exist about the appropriateness of
total and fecal coliform as the shellfish sanitation standards.  Many experts agree that
there are other indicators that could and should be used.  Regulatory changes, however,
would require that a federal agency adopt new standards.

9. Governmental Overlay. A portion of these watersheds with intense development
activity is within the urban growth boundary of the City of Lacey, yet primary
responsibility for development review rests with Thurston County.

10. Budget Priorities. Agency budgets have not kept pace with increased service
demands.  Shellfish protection must compete for limited funds with other water
resources protection issues.

11. Resident Knowledge/Apathy. Many people are unaware of the shellfish problem,
how their actions contribute to it, and what they can do to reduce their impacts.  Others
are aware of the problem but don’t change their actions.

12. Inadequate Information. There is very little information regarding the effects of
stormwater treatment practices in reducing fecal coliform by removing total suspended
solids (TSS) despite the acceptance that fecal coliform often attach themselves to
particulates.

13. Stipulations of GMA. Increased development leads inevitably to increased
impervious surfaces that generate stormwater runoff, yet under the Growth Management
Act, local communities are required to accommodate a certain level of continued growth.
Under GMA, limiting growth in general or to certain areas is a substantial challenge.
Also, under the GMA, extension of urban services, such as water, sewer and stormwater,
to areas outside of urban growth areas (UGA) is prohibited.

E. OPTIONS AND ANALYSIS

Each of the following actions has been prioritized based on its ability to be environmentally
appropriate, socially acceptable, technically effective and financially feasible.  In addition, they
have been separated into two categories:  actions that represent predominantly new work and
actions that are currently being implemented, but not to the extent described here.

NEW ACTIONS

Action 1: Support, through regulatory and permitting actions, land-use design that
minimizes the potential collection and transport of fecal coliform bacteria,
optimizes treatment, and ensures proper performance.  This includes adopting
“low-impact development” (LID) standards and revising the stormwater design
manual.

Cost:  Borne by existing local government staff and budget.

Current Activities: Lacey and Olympia have already enacted limited ordinances that
allow, and in some cases require, the use of low-impact techniques that incorporate
stormwater retention.  Thurston County is considering a LID ordinance and standards.
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Local governments are updating the regional stormwater manual and expect that work to
be completed in 2003.  The development community has been slow to respond to the
low-impact approach and is concerned about the cost.  Acceptance and support from the
various groups (developers, homebuyers, banks, and regulators) is necessary to promote
low-impact development techniques.

Expected Results:  Widespread use of LID techniques could greatly reduce the impacts
of new development and redevelopment on the shellfish resource.  If the County adopts
LID standards, developers will be able to design and build low impact projects.  Low-
impact development, however, is unlikely to be used in existing development projects
that do not warrant extensive redevelopment.

Effectiveness Monitoring:  If the development community does not move forward with
a low-impact project, local jurisdictions will need to work with the developers to assess
and address the barriers to this type of project.  Once such a LID project is in place, it
should be closely monitored and compared to a conventional development of similar size
to assess the effectiveness of reducing runoff and fecal coliform loading.

Priority: High

Action 2: Revise zoning in the shellfish protection district based on soil types to prohibit
development at urban densities on most Hydrologic Soil Groups C & D25 or
require development standards that do not allow the surface discharge of
stormwater (via low impact development or other technologies) on these soil
types.

Cost:  Borne by existing local government staffs and budgets.

Current Activities: Current zoning allows urban densities on poor soils, exacerbating
runoff and fecal transport.  OSS systems such as sand mounds are currently allowed on
areas with poor soils and are not inspected regularly once they are installed.

Expected results:  Infiltration is the only fully effective technology demonstrated to
reduce fecal concentrations.  Determining development densities and standards based on
soil types allows the activity to match the sites ability to infiltrate, maximizing infiltration
and/or minimizing runoff across all soil types.  Runoff is virtually eliminated and fecal
transport is prevented.

Effectiveness Monitoring: Metering runoff from developments in the rezoned areas
would provide information regarding quantity of runoff generated at each project.  This
information could be used to adjust development standards as necessary.

Priority: High

Action 3: Educate or regulate homeowners, recreational users and businesses to dispose of
pet waste properly; detect and correct overflowing septic systems; prevent

                                               
25 In our region, the Soil Survey of Thurston County, Washington was conducted in 1982 by the U.S. Department of
Agriculture Soil Conservation Service. There are many types of soils, though they are generally categorized as Soil
Groups A, B, C and D.  Group A represents an extremely well-drained soil while D represents a soil with poor
infiltration capacity.  The Nisqually Reach and Henderson Inlet areas are dominated by type C & D soils.
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garbage can/dumpster leakage; dispose of diapers properly; and identify and
eliminate other potential pollution sources.

Cost:  Could be borne by existing local government and Thurston Conservation District
staff and budget, but would come at the expense of work needed in other basins.  Some of
these efforts would also require enforcement ordinances.

Current Activities: Efforts are currently minimal. The Regional Stream Team program
sponsored one interactive “Eco-Dog” workshop in 2002.  Jurisdictional decision-makers,
however, would need to appropriate funding to ensure these efforts are more
comprehensive.

Expected Results: These actions could greatly decrease bacterial loadings.  Education,
however, must be ongoing/repeated and be combined with compliance measures that
change behavior.

Effectiveness Monitoring: Identified “hot spots” should be monitored before and after
education efforts to assess impacts.  Ambient monitoring may provide some idea of
improvement following educational campaigns.  Also, surveys to assess behavior change
should be considered, before and after educational campaigns.  Impacts from this effort
will be difficult to assess due to the indirect nature of the mitigation, the fact that the
education will focus on non-point sources that are difficult to measure, and the delay that
is often involved when educating the public and encouraging behavior change.

Priority: High

Action 4: Require or provide pet waste management information and supplies for privately
owned stormwater facilities and/or common areas.

Cost:  $20,000 annually, each city, for signage, pet waste disposal supplies, and possibly
bagged waste removal.

Current Activities: None.

Expected Results: This has the potential to significantly reduce fecal loadings.

Schedule:  If this action is selected and funded, start 2004.

Effectiveness Monitoring:  Again, sampling at private facilities would require additional
funding.  Alternatively, HOA members could offer observations regarding pet waste
disposal in and near these common areas.

Priority: High

Action 5: Provide technical assistance on pond operation and maintenance to Homeowner’s
Association (HOAs). Require a performance test and inspection for new facilities
prior to bond release and transfer of ownership to the HOA . HOA
representatives, jurisdiction staff and the developer should participate in the
inspection, to ensure the facility is working correctly before it is handed over to
the HOA.

Cost:  See Centennial grant for current annual amounts for outreach.  If outreach is
continued, it would need to be added by Lacey, Olympia and the County as a budget
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enhancement.  Estimate $15,000 to $25,000 annually per jurisdiction. Costs of
conducting performance testing would be borne by the developer.

Current Activities:  Technical assistance is currently offered as part of regular public outreach
as well as the “Storm pond Workshop” program.  Lacey and the County do not currently require
a performance test prior to bond release and transfer of facility ownership from the developer to
the HOA.  It is automatic once 50% of the lots have been sold.  Olympia currently requires
performance tests prior to bond release.

Expected Results:  This effort would help prevent facility failure, but would likely not
have a large impact on fecal loadings.

Schedule:  Ongoing

Effectiveness Monitoring:  Monitoring private facilities to assess fecal concentrations in
outflow would require additional funding.  Also, monitoring the maintenance
responsibility transfer from developer to HOA would require staffing resources that are
not dedicated at this time.

Priority:  Medium

Action 6: Explore innovative stormwater treatment technologies that provide higher fecal
reductions.

Cost:  Borne by existing local government staff, budget, and grant exploration.

Current Activities:  Staff reviews new treatment methods as they emerge.  However,
these technologies are mainly focused on other pollutants.

Expected Results:  Unknown

Schedule:  Ongoing

Effectiveness Monitoring:  Evaluate monitoring data from new technologies to identify
promising alternatives.  Monitor inflow and outflow to new facilities constructed using
innovative technologies.

Priority:  Medium

Action 7: Complete an inventory and map of outfalls tributary to the Henderson Inlet.

Cost:  Borne by the county.  Unknown amount, but this work will need to be done within
the next few years to comply with federal permitting (NPDES Phase 2) requirements.

Current Activities: Unknown

Expected Results: This will not result in a direct decrease in fecal contributions.  It will,
however, assist in identifying potential sources.

Schedule:  None at this time

Effectiveness Monitoring: N/A

Priority:  Medium

Action 8: Modify existing publicly owned stormwater facilities to improve bacteria removal
efficiencies.
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Cost:  Impossible to estimate at this time.  Simple modifications, such as reducing orifice
sizes to increase detention times, are inexpensive but offer only minor water quality
benefits.

Current Activities: None at this time; awaiting findings from Existing Actions 12, and
13.

Expected Results: Unknown

Schedule:  On opportunity basis, 2004 and 2005

Effectiveness Monitoring:  Monitor public facilities at inflow and outflow points and
compare to any existing data to assess impact of modifications.  Currently funding is very
limited for this activity.

Priority:  Medium

Action 9: Modify existing privately owned stormwater facilities to improve bacteria
removal efficiencies.

Cost:  Borne by private owners

Current Activities: None at this time; awaiting findings from Existing Actions 12, 13,
and 18.

Expected Results: Unknown

Schedule:  On opportunity basis, starting 2004

Effectiveness Monitoring:  Monitor private facilities at inflow and outflow points and
compare to any existing data to assess impact of modifications.  However, funding
currently does not exist for monitoring of private facilities.

Priority:  Medium

Action 10:  Construct a regional stormwater treatment facility for future and existing
development that includes the deactivation of bacteria.

Cost:  Very large (in the millions of dollars; depends on area/volume treated).

Current Activities: None

Expected Results: This would result in a direct decrease in fecal coliform contributions.

Schedule:  None at this time

Effectiveness Monitoring: Monitor the facility to determine if bacteria are deactivated.

Priority:  Low

Action 11: Organize volunteers to empty garbage cans along the Chehalis-Western Trail.

Cost: $5,000 annually, each City and County, to organize volunteers, provide waste bags,
and dispose of wastes.

Current Activities: None at this time.

Expected Results: Unknown.
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Schedule: If this action is selected and funded, start 2004.Effectiveness Monitoring:
Volunteers could offer observation re: amount of waste collected.  However, quantifying
the impact on fecal concentrations of nearby surface waters would be difficult unless
baseline data exists.

Priority: Low (health concerns and liability issues may make this option infeasible)

EXISTING ELEMENTS

Action 12: Implement creek and stormwater outfall monitoring to identify and analyze the
highest bacteria contributors.

Cost:  No additional cost for currently planned work.  In the future, the work would be
incorporated into the existing interlocal monitoring program and/or grant-funded.

Current Activities:  There are current efforts to perform specific monitoring.  Due to
other monitoring commitments, however, jurisdictional decision-makers would need to
appropriate funding to extend these efforts.

Expected Results: This will not decrease fecal loadings, but will identify problem areas.

Effectiveness Monitoring: Assess consistency of monitoring results and determine if
identified hot spots change drastically and/or if trends toward improvement are evident
over time.  Assess effectiveness of monitoring program for generating meaningful
information.

Priority: High

Action 13: Monitor and support Ecology’s efforts to complete the Henderson Inlet TMDL.
Request that Ecology concurrently complete a use attainability study, as a
companion to the TMDL work.

Cost:  Staff time; Ecology budget supports data gathering, modeling, and public
participation.

Current Activities:  Staff are coordinating with Ecology to ensure that comprehensive
and appropriate planning and research are implemented.  The use attainability study, not
currently planned by Ecology, is needed to determine whether water quality standards
can reasonably be attained.

Schedule:  Ongoing through 2004, at least.

Expected Results: This will not decrease fecal loadings.  This should, however, provide
scientifically defensible bacterial loading reductions that could be used to specify control
measures.

Effectiveness Monitoring: N/A

Priority:  High

Action 14:  Address runoff issues from agricultural fields/hobby farms.

Cost:  Could be included in Thurston Conservation District operating budget and
augmented by grants, if available.  The TCD budget, for these activities, however, is
currently limited and grant funding is uncertain.
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Current Activities:  The Thurston Conservation District focuses on commercial
agriculture and provides technical assistance on-request and as resources allow to hobby
farms.  Agricultural activities, however, continue to be a major source of fecal
contamination in the creek and more work is needed.

Expected Results: Significant reductions in fecal loading.

Schedule: On-going

Effectiveness Monitoring:  Sample water upstream and downstream of agricultural
inputs to determine fecal loading from farms.

Priority:  High

Action 15: Complete construction of planned stormwater treatment facilities.  See Closure
Response Strategy for complete list.

Cost:  A few million dollars, relying on grants/loans and Stormwater Utility operating
budgets.

Current Activities: These facilities are currently included in jurisdictional capital
facilities plans.

Expected Results: To the extent that stormwater is infiltrated rather than discharged,
these facilities will improve bacteria levels.  Experience, however, suggests that
completion of additional facilities will not decrease concentrations to levels that will
return open harvesting conditions.

Schedule:  Complete planned work according to capital facility plans, schedules, and
budgets.

Effectiveness Monitoring: Conduct monitoring of fecal levels before and after
construction of facilities to determine if fecal loading decreases.  If it does not, consider
adjusting designs for future facilities and retrofitting existing facilities to more effectively
remove fecal coliform.

Priority:  High

Action 16: Improve local government “good housekeeping” practices such as pipe and drain
cleaning, street sweeping, ditch maintenance, and pollution prevention at
maintenance facilities.

Cost:  There will be some, but it may be shown as a cost to the NPDES Phase 2 permit
compliance, so it would not be an enhancement related only to the shellfish protection
program.

Current Activities: This is occurring as part of NPDES Phase 2 planning and
compliance.

Expected Results: It is unlikely that this will have a large impact on fecal loadings.

Schedule:  Start 2004

Effectiveness Monitoring: Monitor fecal levels in runoff and compare to any data taken
prior to changes in maintenance practices.

Priority: Medium
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Action 17: Modify road maintenance practices in response to the listing of Puget Sound
Chinook under the Endangered Species Act.  These practices will be modified to
minimize the generation of suspended solids and to provide suspended solids
removal.

Cost:  Borne by municipal Roads/Streets existing operating budgets.

Current Activities: This is occurring as part of NPDES Phase II planning and
compliance as well as ESA response.

Expected Results: It is unlikely that this will have a large impact on fecal loadings.

Schedule:  The County’s Roads and Transportation Department will review their
drainage system maintenance practices with assistance from the County Storm and
Surface Water Utility by 2004.

Effectiveness Monitoring: Monitor fecal levels in road runoff and compare to any data
taken prior to changes in maintenance practices.

Priority:  Medium

Action 18: Provide inspections and limited technical assistance on stormwater facility
operation and maintenance to commercial/multifamily owners.

Cost:  Can be done with existing staff.  Olympia estimates $5,000 annual allocation and
Lacey’s expected cost is approximately $18,000 per year.

Current Activities:  Olympia and Lacey are currently developing private facility
inspection and compliance programs.

Expected Results:  It is unlikely that this will have a large impact on fecal loadings.

Schedule:  Ongoing

Effectiveness Monitoring:  Monitoring private facilities to assess fecal concentrations in
outflow would require additional funding.

Priority:  Medium

Action 19: Provide pet waste management information and supplies in parks.

Cost:  $10,000 annually, each city, for signage, pet waste disposal supplies, and bagged
waste removal.

Current Activities:  Minimal.

Expected Results:  This has the potential to significantly reduce fecal loadings.

Schedule:  If this action is selected and funded, start 2004.

Effectiveness Monitoring:  Sampling for fecal concentrations at points just downstream
from parks before and after educational efforts would provide some insight into
effectiveness of this effort. Parks maintenance staff could provide insight through
observations and amount of waste disposed of properly.

Priority:  Medium
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Action 20: Give stormwater capital projects within the shellfish district boundaries a higher
priority in Capital Facilities Plans.  Mitigate existing development with a new
regional treatment facility.

Cost:  No added cost but comes at the expense of projects in other basins.

Current Activities:  This is already being considered during annual capital facilities
planning review.  Regional facility has not yet been considered.

Expected Results:  Unknown.

Schedule:  Start with 2004 plans.

Effectiveness Monitoring:  Monitor the inflow and outflow of capital projects and any
regional facilities to determine fecal levels and removal effectiveness.

Priority:  Low

F. CONCLUSIONS

Fecal coliform sources are varied and ever present in our current environment.  No quick and
easy solutions are evident.

The only way to manage stormwater with the ultimate goal of restoring shellfish harvest to the
area is to eliminate fecal coliform contributions in stormwater.  To do this, we must either
eliminate discharges of stormwater or remove fecal coliform from stormwater.  No other
methods will reduce the current pollutant levels and increase shellfish harvesting.

Acknowledging the barriers and uncertainties described above, our initial efforts should focus on
what is currently technically, fiscally, environmentally, and socially feasible.  The potential
actions listed above have been prioritized based on this premise.  In other words, we should
apply our limited dollars and resources to achieve the greatest resource protection that the public
will support.

G. RECOMMENDATIONS

Five service levels of response are offered.

Level 1: (minimum) Do nothing.

Level 2: Implement “existing” actions.

Level 3: Implement “existing” actions plus all “new” actions rated “high”.

Level 4: Implement “existing” actions plus all “new” actions rated “medium” or “high”.

Level 5: (maximum) Implement all actions.

Local elected officials will decide which service levels and actions will be pursued.

THE COMMITTEE RECOMMENDS LEVEL 3 - The committee recommends Level 3
because existing efforts are not providing enough protection to shellfish harvesting areas.  Level
3, which expands many of the existing actions, while adding new actions ranked "high", offers
the greatest effectiveness relative to cost.  New actions ranked as "medium" and "low" also offer
benefits, but their expected impacts are less significant compared to the expense.
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GLOSSARY

Best Management Practices ("BMPs"): schedules of activities, prohibitions of practices,
maintenance procedures, and structural and/or managerial practices, that when used
singly or in combination, prevent or reduce the release of pollutants and other adverse
impacts to waters of Washington State.

Fecal Coliform: a large group of naturally occurring bacteria found in human and animal waste;
although many coliform are harmless, their presence indicates that disease-causing
bacteria, such as E. coli, may also be present.

Low Impact Development: Low Impact Development (LID) is modeled after nature: manage
rainfall at the source using uniformly distributed decentralized micro-scale controls.
LID's goal is to mimic a site's predevelopment hydrology by using design techniques that
infiltrate, filter, store, evaporate, and detain runoff close to its source.  Techniques are
based on the premise that stormwater management should not be seen as stormwater
disposal.  Instead of conveying and managing / treating stormwater in large, costly end-
of-pipe facilities located at the bottom of drainage areas, LID addresses stormwater
through small, cost-effective landscape features located at the lot level.  These landscape
features, known as Integrated Management Practices (IMPs), are the building blocks of
LID.  Almost all components of the urban environment have the potential to serve as an
IMP.  This includes not only open space, but also rooftops, streetscapes, parking lots,
sidewalks, and medians. LID is a versatile approach that can be applied equally well to
new development, urban retrofits, and redevelopment / revitalization projects.

Henderson Inlet: Henderson Inlet sub-basin (see map in Background section).

Stormwater & Stormwater Runoff: water originating from rainfall and other precipitation that is
found in drainage facilities, rivers, streams, springs, seeps, ponds, lakes and wetlands as
well as shallow ground water. As applied in this document, it also means the portion of
rainfall or other precipitation that becomes surface flow and interflow.

Suspended Solids: organic or inorganic particles that are suspended in and carried by the water.
The term includes sand, mud, and clay particles (and associated pollutants) as well as
solids in stormwater, oil, and other solid particles carried by water.
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AGRICULTURAL PRACTICES

A. ISSUE

Non-point agriculture related runoff in the Henderson Watershed has been identified as a
contributor of fecal coliform.26  This runoff ultimately impacts downstream water quality and
thereby effecting the harvesting of shellfish for human consumption.  Some of the causes of non-
point runoff are: over grazing, improperly stored manure, over crowding of livestock, and poorly
designed confinement areas.

B. ASSESSMENT

There are approximately 1,500 acres of actively used agricultural land, with over 300
commercial and non-commercial farms, in the Henderson Watershed area.  Runoff from these
farms can reach the Henderson Inlet.   The agricultural uses include beef cow/calf operations, the
raising of swine, nursery, and berry-growing operations, but the major agriculture activity in this
watershed is the commercial and non-commercial raising and care of horses.  Horse operations
range from 1 to 50 head per farm.  The average farm size is 5 acres, with the largest being over
70 acres and the smallest at less than an acre.

Animal Waste Runoff (Livestock Farming):
Currently it is estimated that over 1,000 horses reside in the Henderson watershed. These horses
are managed in a number of ways, including confinement to designated pastures, housed in barns
and free access to pastures year round. These horses produce just over 10,000 cubic yards of
manure each year27, equivalent to about a 10-yard dump truck per horse.  Additionally, there are
between 150 and 250 head of cattle in the Henderson Watershed.  Most of these cattle are
pastured from late March to late October and housed in barns and confinement pastures during
the winter months.  Swine raised in the area are either housed in barns or confined to small
holding pastures.

Animal Waste Runoff (Organic farming):
Animal waste fertilizers (cow, horse and chicken) are used for commercial and non-commercial
organic farming operations.  These sources provide the bulk of nutrients that are added to the soil
to improve soil fertility.  Of note, timing of animal waste fertilizer applications for organic
growers are regulated by the Washington State Department of Agriculture, which requires that
manure application be no less than 120 days before harvest of organic crops28.  This means that
winter applications of manure would be needed in order to comply with Department of
Agriculture rules.  Winter applications can increase the chances for fecal coliform in runoff.
There are just a small number of organic operations in this watershed.

Animal Waste Runoff (Non Organic Crops):
Animal waste fertilizers (cow, horse and swine) are used as nutrient sources for commercial and
non-commercial crop growing operations.  These crops may include but not limited to grass hay
and silage production, vegetables, and nursery crops.

                                               
26 “Closure of 9 acres to shellfish harvesting by State Department of Health” October and November 2000
27 “NRCS Agricultural Waste Management Field Handbook” October 1994
28 “Rules and Guide Lines for Organic Growers” developed by Washington State Department of Agriculture
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Soils:
Most of the soil types in the Henderson Inlet area drain poorly resulting in more surface water
runoff than in areas where soils allow water to infiltrate.  Farms located on slopes and near
streams and wetlands pose higher risk of impacting water quality due to the nature of the poor
draining soils.

Confinement Area Management:
Many farms in the Henderson watershed are on small acreages.  Therefore, livestock confined to
small areas in the winter become muddy and are over grazed.  If these areas are near streams or
ditches and there are not adequate buffer areas to filter runoff they can become a source of fecal
coliform.

Farm Management:
In some cases livestock in this area have access to ditches, streams, and wetlands that are not
fenced and can become a source of non-point runoff.  Poor pasture production, over grazing and
too many livestock per acre can also increase the chances for non-point runoff.  The improper
storage of manure on farms and the timing of manure applications can also impact water quality.

Regulatory Agencies:
Thurston County Environmental Health and the Washington State Department of Ecology
regulate water quality.  The Washington State Department of Ecology regulates large livestock
operations and responds to point source pollution problems.  Thurston County Environmental
Health regulates smaller livestock operations and enforces Thurston County Non-Point Source
Ordinance29.  Currently both of theses agencies are complaint driven in their responses to water
quality issues from agriculture in the Henderson Watershed.

Farm Conservation Plans & Implementation:
Over the past four years, only 36 of the over 300 (12%) known commercial and non-commercial
farms in the Henderson shellfish protection district have conservation plans.  Farm Conservation
Plans are developed by Thurston Conservation District and are an important tool in developing
best management practices (BMPs)30.  BMPs are standards used to help landowners manage
pastures, crop production, manure applications and water quality on their property.  Of the farms
with Conservation Plans, 60 percent of the BMPs designed for these farms have been
implemented.  Thurston Conservation District is a non-regulatory agency that works with
landowners on a voluntary basis.  The district is referred to landowners by regulatory agencies
when a landowner is in need of assistance.

C. BARRIERS TO SUCCESS:

1. Changing longstanding farming practices.

2. Landowner and government agencies may interpret current laws differently.

3. Difficult getting landowners to attend workshops and funding to pay for them.

4. Difficulty in pinpointing sources of fecal coliform.

                                               
29 “Thurston County Non-Point Source Pollution Ordinance” Section 4
30 “USDA NRCS Standards and Specification for Washington State” November 2002
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5. Difficulty in locating the specific property where fecal coliform comes from.

6. Funding, many grants do not cover agriculture activities.

7. Many larger farms being divided into several smaller ones.

8. There is a high turnover of landowners.

D. RECOMMENDATIONS

1. Enforcing the current regulations that apply to agricultural activities will improve water
quality.

2. Review and revise as necessary, current regulations to ensure that they are enforceable.

3. Conservation District will follow up on Conservation Plans and work with landowners on
the implementation of best management practices (BMPs).

4. Hold workshops that address topics such as composting of manure, pasture management,
etc.

5. Develop a manure-pickup program that would assist non-commercial farms that have
livestock, but limited acreage and manure storage.  This program would take the manure
to a centralized composting area.

6. Set up guidelines to determine the appropriate number of animals per acre.

7. Develop and implement an ongoing program of water sampling of ditches and streams
near farms to track the progress of best management farm practices.

8. Reward landowners who do a good job with their farm practices.

9. Provide for WCC (Washington Conservation Corps) crews to assist landowners
implementing farm practices such as fencing and creating riparian buffer areas.

10. Work with realtors to educate new property buyers on farm practices that protect water
quality.

11. Require all agriculture land with livestock to manage buffers along streams and rivers to
reduce direct bacterial loading.

12. To provide support and funding for the development and continuation of a Community
Shellfish Farm that will promote community involvement and public awareness of water
quality issues that effect shellfish harvesting.

REFERENCES
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LAND USE

A. ISSUE

Water quality is a land use issue.  With the possible exception of bacteria from wildlife, the
contamination that has produced the downgrades of shellfish beds has resulted entirely from land
development.  This impact will increase as growth continues.  Governments have a direct
influence through regulations and policies on how land will be used.  However, even though the
government may have regulatory authority over some of the many types of land uses, citizens
still need to have a sense of stewardship and take personal responsibility for the activities they
engage in on their private and public lands.

B. ASSESSMENT

Overview:
Many factors affect the condition and suitability of marine nearshore areas for growing and
harvesting shellfish in Puget Sound and none is more important than clean water.  This paper
will only discuss one of these factors; land use and how government policies and regulations can
contribute to maintaining and improving water quality for safe shellfish growing and harvesting.

Water quality is ultimately a land use issue.  With the possible exception of bacteria from
wildlife, the contamination that has produced the downgrades of shellfish beds in the Henderson
watershed has resulted entirely from land development.  This impact will continue to increase as
growth continues unless corrective actions are taken.

The Washington State Growth Management Act (Chapter 36.70A RCW) provides direction to
local governments in how to develop Comprehensive Plans and land use regulations.  Each of the
jurisdictions within Thurston County has adopted GMA-compliant Comprehensive Plans.

The Thurston County Comprehensive Plan was first adopted in 1975; the next major overhaul
was in 1988 after four years of public review and policy development.  In 1995, the
Comprehensive Plan was updated again into full compliance with the Growth Management Act
(GMA).  The County is currently updating the Comprehensive Plan as a requirement of GMA.

The County’s Comprehensive Plan applies only to the rural areas, while the cities
Comprehensive Plans only apply to the urban area.  The Urban Growth Area (UGA) requires
joint planning between the county and cities and the cities take the lead.

The Chapters within the Thurston County Comprehensive Plan that directly apply to the shellfish
industry and recreation are Chapter Two (Land Use), Chapter 3 (Natural Resource Lands), and
Chapter 9 (Natural Environment).  These Chapters establish Goals, Objectives, Policies, and
Actions needed to implement them.

The Natural Environment Chapter 9 includes an objective that states, “The County should guide
development away from critical areas; uses and activities which may occur within or adjacent to
these critical areas should be regulated.”  The County is currently updating its Critical Areas
Ordinance and is taking shellfish into consideration.

Another important land use issue is how development manages its stormwater.  Even though this
topic is covered elsewhere there is a connection to land use.  The current update of the
Comprehensive Plan Natural Environment Chapter 9 attempts to establish policies or actions to
consider in developing Low Impact Development standards in rural areas of Thurston County.
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LID standards minimize or attempt to eliminate stormwater runoff from development.  Since
stormwater runoff conveys polluted water into Henderson Inlet, eliminating or greatly reducing
runoff during storm events should reduce water pollution to a significant degree.  Thus, LID
should be a significant contributor to reducing water quality deterioration in Henderson Inlet.

Comprehensive Plan:

The description above provides a brief description on how the Comprehensive Plan applies to the
shellfish issues.  The discussion below provides more detail on relevant sections of the Plan.

Land Use Chapter 2 – relevant provisions:

1. Purpose of rural areas:

a. To protect areas with environmental constraints and preserve and buffer natural
resource areas of agriculture, forestry, aquaculture, mineral deposits and fish and
wildlife habitats from encroachment by or irreversible conversions to more
intense uses.

b. Rural area residential densities will commonly be one dwelling per five acres.
There may be areas with higher densities, some as high as two units per acre
where there were existing clusters of half-acre lots or in higher density resort-
residential areas adjacent to water bodies at the time the County down zoned the
rural areas.

2. Comprehensive Plan Goals and Objectives and Policies:

a. Goal:  Rural Areas should:

i. Maintain a balance between human uses and the natural environment.
ii. Maintain the land and water environment required by natural resource

based economic activities, fish and wildlife habitats, rural lifestyles,
outdoor recreation, and other open space.

b. Goal – The County’s designated Urban Growth Areas should cumulatively
provide the area and densities sufficient to permit the urban growth that is
projected to occur in the county over the succeeding 20 years.

3. Rural zoning for the majority of the shellfish district is Rural Residential Resource one
unit per 5 acres.

There are areas along the shoreline that are zoned one unit per acre, and one unit per 2
acres.  These areas have some large lots that still can be divided into higher densities.
But most of the area is already developed or the lots existed at the time the county
downzoned the rural areas.

4. Along the relatively undeveloped Henderson Inlet marine shoreline the zoning was
originally 1 unit per acre until 1990 when interim zoning designated this area 1 unit per
five acres.  In 1993 permanent zoning became effective where there were areas that
retained the original 1 unit per acre, some were 1 unit per 2 acres, and the remaining
became 1 unit per five acres.

5. Within the cities and unincorporated growth areas the residential densities range from 3
to 8 units per acre with some areas at higher densities.  There are also areas zoned for
commercial and industrial development.
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Natural Resource Lands Chapter 3 – relevant provisions:

1. Aquaculture Resources Goals (proposed for update):

a. Proposed Goal – Aquaculture growing areas should be protected and preserved in
order to ensure an adequate resource base for long-term use.

b. Proposed Policy – Impacts to shellfish growing areas classified for harvest by the
Department of Health should be addressed throughout County ordinances.

c. Proposed Policy – Uses of lands that are adjacent to designated marine
aquacultural areas should be compatible, such as forestry and low density rural
residential.  Those uses should not increase stormwater runoff or otherwise
degrade water quality for aquacultural use.

d. Proposed Policy – Water quality in the county’s marine and inland waters, and
ground water in the county should be protected from degradation.  Degraded
waters should be restored within the drainage basins of designated commercial
marine aquaculture areas, or areas of significant recreational shellfish harvesting.

2. Aquaculture Resources Actions that implement the Goals (proposed for update):

a. Regulations affecting shoreline development, critical area protection, public
health and water quality should be reevaluated and improved to preserve the
ability of commercial and recreational harvesters to use the shellfish resource.
County ordinances should be updated as new information on shellfish protection
becomes available as a result of Shellfish Protection District and state agency
studies.

b. The County, in coordination with the Thurston Conservation District, WSU
Cooperative Extension, and other agencies, should implement education programs
for residents of watersheds draining into shellfish growing areas classified by the
state Department of Health.  Such education should focus on how to reduce land
use activities that threaten downstream shellfish harvests areas.

Natural Environment Chapter 9 – relevant provisions:

1. Goal – Thurston County is committed to protecting its water resources by insuring that
ground water is drinkable; streams, lakes and rivers are fishable; and shellfish can be
harvested in its marine waters.

2. Policies:

a. The County should not allow uses and activities to degrade lakes, streams and
commercial shellfish areas, recreational shellfish harvesting on public lands, or
result in the loss of natural functions of water bodies, wetlands, and ground water
aquifers.

b. The County should maintain or restore surface waters within the drainage basins
of geological sensitive areas, or areas of significant recreational, commercial
shellfish harvesting, and recreational shellfish harvesting on public lands to the
highest water quality possible.
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c. The County should prohibit wastewater discharges, including those from sewage
treatment plants, into waters where shellfish are commercially harvested or where
there is recreational shellfish harvesting on public lands.

Critical Areas Ordinance:

Chapter 36.70A.170(1) RCW requires that all appropriate critical areas in all counties and cities
must be designated.  Chapter 36.70A.172 RCW requires best available science in designating
and protecting critical areas and in developing policies and development regulations to protect
the functions and values of critical areas.

The County’s Critical Areas Ordinance is being updated using Best Available Science as
required by the GMA.  Critical Areas include wetlands, frequent flooded areas, critical aquifer
recharge areas, geologically hazardous areas, and fish and wildlife conservation areas.  Fish and
wildlife habitat conservation areas include commercial and recreational shellfish areas.

The Washington Administrative Code (WAC) 365.190.080 (5) includes the following guidance
on shellfish.

Shellfish Areas.  All public and private tidelands or bed lands suitable for shellfish harvest shall
be classified as critical areas.  Counties and cities should consider both commercial and
recreational shellfish areas.  Counties and cities should at least consider the Washington
Department of Health classification of commercial and recreational shellfish growing areas to
determine the existing condition of these areas.  Further consideration should be given to the
vulnerability of these areas to contamination.  Shellfish Protection Districts established pursuant
to Chapter 90.72 RCW shall be included in the classification of critical shellfish areas.

One of the challenges to applying the Critical Areas Ordinance is that it intends to protect critical
area “habitats” from activities that would undermine the habitat’s capability to sustain the
dependent species.  It follows that if the county designates shellfish beds as critical areas, the
associated standards should address documented impacts that adversely affect shellfish survival,
not their harvest potential.

Low Impact Development (LID):

One of the problems with changes in land use from the forestland cover to an urban environment
is the magnitude and type of runoff, which results in degradation to the water quality.  These
changes begin to occur with as little as 3% impervious surface in the watershed.  Significant
degradation occurs at and above 10% impervious surface.

The County’s land use and development regulations are not achieving our Comprehensive Plan
Goals for aquatic resource protection.  Urban development affects creeks and wetlands, and both
are deteriorating.

Hydrologic changes caused by development cannot be completely mitigated with stormwater
facilities.  Effective action also requires the control of land use activities such as retaining as
much forest cover as possible and reducing impervious surfaces.  A goal to reduce the impacts of
development in a watershed is to retain up to 70% native vegetation, while 55% to 60% is more
realistic.

LID Standards mitigate the hydrologic changes from development as much as practical and
feasible.  LID does not need to be required everywhere.  Soils, the amount and type of
vegetation, and the proximity to sensitive resources such as shellfish areas should be taken into
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consideration on where LID should be required.  Rural areas where there is one residential unit
per 5 acres or 2 acres would not benefit significantly from having LID requirements other than
retention of forest cover.

POTENTIAL SOLUTIONS

Below is the broad range of possible solutions considered by the stakeholder group:

1. Declare an emergency down zone (decrease density) in rural areas within the Shellfish
Protection District Boundaries before further development occurs.

2. Reduce the size of the City of Lacey’s Urban Growth Area in the Woodland Sub Basin
near Woodland Creek and downzone to one unit per five acres.

3. Use the Special Management Area provisions of the Critical Areas Ordinance in the
unincorporated and rural areas of the Shellfish Protection Districts to:

a. Establish stricter development standards.

b. Retain at least 65-70% tree canopy.

c. Increase stormwater standards (LID).

d. Increase set backs from shoreline.

e. Establish higher septic system standards.

f. Establish less impervious surface standards.

4. Request that Best Available Science be explored to determine buffer widths that
effectively remove fecal coliform and apply the results to the current Critical Areas
Ordinance update.

5. If buffer widths are increased in the new Critical Areas Ordinance the new widths would
apply at the time of adoption rather than when new activities occur.  This would be
particularly applicable to agricultural lands.

6. Require lands used for agricultural purposes to have fencing along streams and rivers to
reduce direct bacteria loading.

7. Institute interim standards requiring 100% infiltration for development immediately in
areas based on soil type, proximity to sensitive areas, and areas zoned 1 residential unit
per acre or higher while LID Standards are being developed.

8. Develop regional LID standards – to be maximally effective low impact development
would need to be a cross-jurisdictional standard.

9. Identify locations where LID has a practical application using criteria such as soil types,
vegetation, and proximity to sensitive resources.

10. Adjust LID standards as additional science is developed on the impacts to shellfish
growing areas.

11. Analyze the feasibility and benefits of using redevelopment to improve runoff
contamination from developed properties.

12. Fee simple purchase of shoreline properties by Thurston County using the Conservation
Futures Fund or other funding sources as opportunities arise.
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13. Purchase development rights and conservation easements of currently undeveloped
shoreline properties from willing sellers using Conservation Futures Fund or other
funding sources.  This is an effective tool to permanently protect valuable wildlife
riparian areas as well as protect water quality from further degradation.

14. Increase enforcement of current land use regulations.

15. Develop regional stormwater facilities to improve water quality from older
developments.

16. Natural Environment Chapter 9 should address not only commercial and recreational
shellfish on public lands but also shellfish growing on private lands.

RECOMMENDATIONS:

Each of the following recommendations has been chosen based on its ability to improve the
water quality of Henderson Inlet.

1. Downzone both stream and marine shoreline areas to no more dense that one unit per five
acres to prevent further degradation of natural shoreline areas.  Given the relatively
undeveloped state of much of the inlet, this could prevent significant deterioration in
water quality caused by higher residential densities along marine shoreline.

2. Develop regional LID standards:

a. Require LID for redevelopment in the Urban Growth Area where possible.
Research ways to incorporate LID techniques on re-developing sites.

b. Regional standards are needed to be maximally effective across jurisdictions.

c. Identify locations where LID should be used based on criteria such as soil types,
vegetation, and proximity to surface water

d. Adjust LID standards as additional science is developed on the impacts to
shellfish growing areas.

3. Use the Special Management Area provisions of the Critical Areas Ordinance in the
unincorporated and rural areas of the Shellfish Protection Districts to:

a. Develop stricter development standards.

b. Retain at least 65-70% tree canopy.

c. Increase set backs from shoreline.

e. Set higher septic system standards.

4. Continue program to purchase land and build regional stormwater facilities in developed
areas to meet newly revised stormwater retention standards as the opportunity arises.

5. Use funding sources such as the Conservation Futures Fund to:

a. Purchase of shoreline properties, if possible; or

b. Purchase development rights or conservation easements from willing sellers.  This
is an effective tool to permanently protect valuable wildlife riparian areas as well
as protect water quality from further degradation.

6. Increase enforcement of current land use regulations and institute adequate penalties to
remove incentives to ignore the regulations.
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7. Promote proactive assessment of streams and marine shorelines for buffer zone and other
land use violations.

8. Educate stream and marine shoreline owners regarding the function and value of buffers
of native vegetation dominated by mature conifers.  Provide incentives and/or technical
assistance to property owners interested in protecting and/or re-establishing native
shoreline buffers.
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WILDLIFE

A. ISSUE:

Historically, fecal coliform contamination has been associated with increased human activities or
development.  At this time, there is no direct evidence that wildlife contribute to the bacteria
problems in Henderson Inlet.  In fact, there is very little conclusive evidence connecting the
presence of wildlife feces to human disease and pathology.  So the fact that wildlife inhabits the
basin and is a source of some fecal contamination in Henderson Inlet31 is probably not relevant.

The impact of development upon the population and ranging patterns of various mammalian and
avian species that have been identified as a source of fecal contamination of surface waters of
Henderson Inlet needs to be tracked.

As the basin is further developed it is important to ascertain whether there is an increase of fecal
contamination from this source and if so why?  And, is it relevant?

Various reasons could be that the urban and rural development may give an advantage to
adaptive species such as raccoons, opossums, feral cats, rats, gulls, and resident geese.  The
development may change migration patterns towards the “protected” undeveloped setbacks on
the waters edge.  With the decrease of vegetation and “wild” habitat fecal coliform matter may
not get filtered through the natural systems besides the stormwater infrastructure provides a
conduit as well.  This would result in the material entering the inlets waters faster and in a
“rawer” state.

It will be important to identify whether any possible increase is a result of higher populations,
dietary changes, and habitat degradation or habitat changes.

Because of the urban and rural nature of the development, along with the existing laws restricting
hunting and trapping, any management program would have to be passive in nature.

It is important that information on the magnitude and trends of wildlife’s contribution be
established to prevent it being created as a side issue in the political arena that may waste time,
money and focus.

B. ASSESSMENT:

More than 300 different wildlife species inhabit the waters and adjacent lands around the
shellfish growing areas in Henderson Inlet.  Both seals and sea lions are common at the mouth.
Some common land mammals observed in the district are squirrels, river otter, beaver, raccoons,
opossums, deer and coyote.  Such land animals which do not necessarily inhabit the areas
directly adjacent to the Sound, may be sources of contamination through stormwater runoff.

There are various sources and wildlife surveys available to identify the most common species in
the area.  At this point there are no conclusive data to suggest that there are any significant over-
population problems or specific species concentration problems.

                                               
31 “Bacteriological Contamination Source Identification, Henderson Inlet 1999-2001.  Final report January 2002”.
Prepared in conjunction with Dr. Mansour Samadpour, University of Washington and Thurston County.
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It is also possible to distinguish human and non-human sources of fecal contamination, although
some of these methods can be costly, difficult to implement and controversial. The most
frequently used and well-tested method at this time is genetic fingerprinting.  DNA typing
involves identifying certain E. coli strains by their DNA and matching them with the DNA
patterns of specific species in the feces fingerprint library.  Other promising methods on the
horizon include techniques to amplify DNA using polymerase chain reaction (PCR), multiple
antibiotic resistance, bacteriophages, and methods using a combination of indicators.

These population studies and fecal contamination source methods are limited in their ability to
conclusively identify the primary source of fecal contamination.  First of all, there is not
necessarily a connection between the volume of fecal matter an animal excretes and the amount
of fecal coliform bacteria or other pathologic bacteria present in the feces.  For example, dog
feces contain more coliform per gram than human feces. (See Table 7).  One dog defecating on a
beach could potentially contaminate an entire adjacent shellfish bed while a large flock of water
birds defecating directly into the water may not have the same effect.

FECAL COLIFORM PER GRAM ANIMAL FECES
Animal Fecal Coliform Fecal Coliform Per Day

Human 13,000,000 1.921.920.000

Dog 23,000,000 7,728,000,000

Cow 230,000 5,358,080,00

Horse 12,600 293,529,600

Wild Rabbit 20

Mice 330,000

Table 732  Fecal coliform per gram animal feces.

Secondly, identification methods such as DNA fingerprinting can only tell us which species are
contributing fecal matter to the Henderson Inlet Basin, but not the quantity.  Quantifying the
contribution from different sources is as yet not possible.

At this point, there are no scientific data that may suggest that the resident and migratory species
found in Henderson Inlet basin may be a significant source of fecal coliform contamination now
or in the near future.  Population numbers vary from year to year, from one species to another,
and from one ecosystem (i.e. estuary, grassland, tidal mudflats, and riparian) to another.

Although it may not be pertinent to the current situation of the shellfish bed downgrades, it may
be of interest to note that there is very little conclusive evidence connecting the presence of
wildlife feces to human disease and pathology.  Viruses do not tend to jump species, but there

                                               
32 Data adapted from table provided by Chris Maunn of The Nisqually River Education Project at February 5th

meeting of the Nisqually Reach Shellfish Protection District.
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could be a risk from bacteria33.  There is a great lack of data.  For example, in the case of Canada
geese, several studies34 show that there is lack of credible scientific evidence that non-migratory
waterfowl pose a significant threat to human health.  Studies have shown that the fecal matter of
Canada geese rarely contains human disease causing bacteria.  In the case of seals in Henderson
Inlet, “state data shows deep haul outs do not contribute to shellfish bed pollution.”35

Although animals have been suspected sources in cases of well and groundwater contamination,
salmonella, campylobacter, and giardia contamination are more likely to be from human and
domestic animal waste.

Stormwater runoff that may contain feces from wildlife is considered non-point pollution and
may be difficult to address due to the diffuse nature of the sources.  Such pollutants from wildlife
are difficult to identify, isolate, and control.  Non-point pollution due to wildlife feces should be
addressed through the recommendations in the Stormwater section.

C. POTENTIAL MITIGATION MEASURES

An effective and ongoing population assessment coupled with tracking any changes in migratory
or habitat patterns should be launched.  To mitigate the cost of such a project a partnership with
educational institutions (colleges and high schools), environmental organizations (i.e. Audubon
Society), and other interested parties must be explored.

Wildlife sources of harmful bacteria and viruses may be a concern, but there is lack of direct
evidence to support that concern.  It is more likely that human and domestic animal feces found
in stormwater runoff and failing septic tanks are more of a threat to shellfish.  For example
“failing septic systems present a greater human health risk because of the greater number of
human pathogens associated with human waste36.”  Limited resources most likely will be better
used in addressing human sources of bacteria, and in doing this most of the water quality
concerns may be alleviated.

If water quality fails to improve after addressing and controlling all possible sources of human
and domestic animal contamination, the role of wildlife in fecal contamination could be explored
in more depth.  All available scientific methods for identifying fecal sources should be
considered for their feasibility and cost effectiveness.  Population density studies could be
conducted to see if there is any possible direct contamination of the shellfish beds.  Population
control practices may be considered.  One such measure was taken at Dosewallips State Park on
Hood Canal, where the relocation of an intertidal seal haul-out site apparently made an upgrade
of the shellfish beds possible.37

Finally, it is important to stay abreast of any new methods or technology that would help in
defining the main source of fecal coliform, enterococci, and human pathogens through regular

                                               
33 George Heufelder, “Interpreting Fecal Coliform Data: Tracking Down the Right Source”, The National
Newsletter of Volunteer Water Quality Monitoring, Vol. 9, No. 2, Fall 1997.
34 Kathryn Converse, Mark Wolcott, Douglas Docherty, and Rebecca Cole, “Screening for Potential Human
Pathogens in Fecal Material Deposited by Resident Canada Geese on Areas of Public Utility”, USGS National
Wildlife Health Center, March 31, 2001.
35 Thurston County Environmental Health, “Seals and Water Quality in Henderson Inlet”, April 2001
36 “Clean Water Strategy for Addressing Fecal Coliform in Dungeness Bay and Watershed”, Nov. 21, 2000.
37 “Henderson Inlet / Nisqually Reach Response Strategy”, Feb. 28, 2001.
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review of the scientific literature.  As recommended in their report, the Washington State
Department of Ecology should continue research on source identification methods, especially
streptococcal population profiles, and periodically update their publication on this subject.38

Furthermore, the use of new technologies such as “mycoremediation”39, which uses mycelia as
biological filters to remove contaminants, should be considered.

D. BARRIERS TO SUCCESS

1. Inability to identify exact species source and loading of fecal coliform.

2. Lack of financial resources.

3. Lack of conclusive data.

4. Lack of public and agency support for control practices.

E. RECOMMENDATIONS

Fully address human and domestic animal source pollution (as recommended in other sections)
and take remedial actions.  If water quality does not improve, further investigate wildlife source
pollution through following steps:

1. Identify possible areas of wildlife concentrations and seasonal usage of sites.

2. Develop strategies to identify species that contribute most to fecal coliform
contamination.

3. Monitor over a significant period of time the wildlife populations and any increase in
populations in areas of greatest fecal contamination.

4. If a direct correlation can be made between high fecal counts and specific species,
formulate a remediation plan.

5. Continue research and publication reviews on source identification methods.

6. Explore new technologies and other techniques to lower fecal coliform levels such as
mycoremediation40 and riparian zone revegetation41.
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ADAPTIVE MANAGEMENT

Adaptive management is an ongoing process for continually improving management policies and
practices by learning from the outcomes of program activities.  It is a way to treat those policies
and practices as experiments, and improve surface water management by learning from the
ecosystems being affected.  Adaptive management is most accurately defined as a strategy that
actively incorporates scientific experimentation into management, however, most often in real-
world practices, it is limited to incorporating performance assessments that rely on scientific
methods to evaluate how well the actions achieved their objectives.

The significance of adaptive management in the institutional setting is that it links “best available
science”, community values, staff experience, and measured outcomes.  In recognition that
traditional resource management does not formally recognize the uncertainty and incomplete
knowledge that typify complex ecosystem dynamics, managers have attempted to resolve the
information gaps by collecting new information.  The evaluation of the collected information
will produce appropriate management decisions for shellfish protection now and in the future.

A. ADAPTIVE MANAGEMENT STRATEGY

All responsible parties need to interact on what is needed to reduce bacterial contamination in
Henderson Inlet.  The challenge of developing a good adaptive management strategy is to assess
the action by asking the right questions (i.e., how do we know the action is working?) and find
the key response indicators that will measure performance.  Assessments should be made at two
scales: one to measure the success or performance of individual actions during the short term,
and another, an assessment of how well the cumulative actions have protected shellfish areas
(bacteria trends measured over several years).  The assessment strategy needs to be adaptive
itself to accommodate and encourage use of innovative assessment tools (e.g., new software for
septic monitoring), and to reflect the adjustments made in the management plans.

All actions in this plan have an associated predictability (risk), effectiveness and cost.  The
adaptive management process will attempt to evaluate effectiveness of each action and balance
this with cost and predictability.  In achieving the goal of preventing shellfish closures and
reversing existing restrictions on shellfish harvest, managers will need to use the most efficient
and cost effective tools in the right combinations.  To use an analogy, this is akin to a music
producer who must adjust the sound of several recorded tracks to produce the music he desires.
This may require the producer to listen to the final song several times and make many
adjustments along the way.

All individual actions will require some form of performance measurement by the respective
implementing agencies.  In the preceding chapters, some actions have included a form of
“effectiveness monitoring.”  (Performance measurements are evaluations of effectiveness
measured against the expected result, and can take many forms, including both narrative and
numeric reports.)  This necessarily means that each of the actions needs to be designed to
accommodate monitoring and that funding for assessments needs to be included in the budgets
for each action.  Managers must also be aware of long-term needs such that they anticipate
changes in the effectiveness of an action to determine if long term monitoring may be necessary.
The analysis of individual assessments should give insight to the effectiveness of cumulative
actions.
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Determining the success of the Henderson shellfish plan rests on the establishment of a
responsible entity committed to “adaptively” managing the resource.  The responsible entity will
need to collect and analyze the data from specific actions and their impacts on the amount of
bacteria in the shellfish beds.  This will require a long-term commitment and may require
significant resources.  Evaluating outcomes to identify reasons for any differences from what
was expected requires not only some professional experience, but also a significant effort in data
management and communication.  Communicating results to managers and stakeholders and
receiving feedback will be a major challenge, especially in actually adjusting the management
plans and monitoring programs to reflect what was learned.

B. EXISTING MONITORING PROGRAMS

Currently, there are three significant bacterial water quality-monitoring efforts in the Henderson
basin, which could be applied to the Henderson shellfish adaptive management strategy:

1. The state Department of Health (DOH) is the principal entity responsible for managing
shellfish waters.  DOH regularly monitors marine waters for fecal coliform bacteria in
order to determine the appropriate classification for shellfish growing areas and to ensure
water quality standards for shellfish growing and harvesting are met.  The analysis (not
data) is posted periodically on the Internet, and the most current information is available
on a telephone hotline.

2. The state Department of Ecology (DOE) manages the Henderson Inlet TMDL (Total
Maximum Daily Load) process, or Henderson Inlet “Clean up” plan.  Fecal coliform data
are collected in several stream reaches of Woodland and Woodard Creeks.  The data
reflects the freshwater contribution to bacterial loading in Henderson Inlet.

3. Thurston County, through an interlocal agreement with Lacey and Olympia, manages an
ambient water quality-monitoring program in Woodland and Woodard Creeks.  Several
parameters, including temperature, dissolved oxygen, and fecal coliform (and E. coli) are
periodically measured.

C. RECOMMENDATIONS

1. The implementing agencies need to cooperate to develop an adaptive management
strategy, and will use and refine it on a regular basis.  The strategy will be consistent with
WAC 365-195-900, which requires local governments to use adaptive management to
protect critical areas (such as surface waters) when the best available science is
inadequate.  The strategy will also be consistent with local government, state, and federal
goals and objectives.  Changes in implementing agency work plans resulting from
adaptive management will likely have budgetary impacts.  As assignments change, both
budget and funding must change.  Therefore, adaptive management will also need to
consider mechanisms to adjust income (such as shellfish district or stormwater utility
fees) to provide necessary funding.

2. The implementing agencies may also identify an agency or community-based workgroup
to serve as a clearinghouse for bacteria data/reports, performance evaluations and other
new information, such as results of the Henderson Inlet TMDL process. This agency or
workgroup can also provide guidance on the bacteria monitoring programs needed to
measure cumulative effects.
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3. The adaptive management strategy should support existing and new monitoring programs
and incorporate all of the individual performance measurement results into adaptive
management analyses. The TMDL process may provide a good long-term monitoring
plan.  Marine water investigation by DOH should be considered a primary data source to
measure success.  For performance measurements that do not directly measure fecal
coliform, agencies may need to estimate bacteria loading reductions for them to be useful
as part of the cumulative analysis.

4. Implementing agencies may develop other monitoring strategies to target specific reaches
of streams or shorelines.  Because shellfish restrictions are often based on antecedent rain
conditions, rain events should be considered as drivers for water quality sampling to
determine the peaks of contamination.  This should be a special concern in both marine
and freshwater.

5. A monitoring program can also be used to support public interest in water quality and
shellfish protection.  The publication of weekly water quality data in the local newspaper
may draw significant attention and support for local programs, and provide the public
with a better understanding of the correlation between land use, land value, and bacterial
contamination of Henderson Inlet shellfish.

6. The strategy will also need to provide feedback on the individual action items, to enable
an evaluation by the responsible agencies of the predictability, efficiency, and cost-
effectiveness of those actions in achieving the cumulative (shellfish protection/bacteria
reduction) goals.

D. CONCLUSION

The Henderson shellfish plan is based on the assessment of the Henderson basin, which includes
identifying potential bacterial sources, identifying possible management actions, and identifying
information gaps or uncertainties.  The adaptive management strategy for this plan should assess
the efficiency and cost-effectiveness of individual actions.  It should also evaluate how well the
mix of individual actions is achieving the shellfish goals, by looking at cumulative (bacteria
levels in shellfish areas) effects.  Through this work, individual actions will be modified
(increased, decreased, changed, or discontinued), and ambient monitoring will be adjusted as
needed to measure outcomes.  Long-term review and evaluation of the process through
assessments must occur by the implementing agencies or a designated workgroup.  Governance
and financial implications of adaptive monitoring must be considered during the development of
the plan to ensure that the necessary resources are in place to adequately assess the effectiveness
of the Henderson Inlet Shellfish Plan.
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GOVERNANCE

A. BACKGROUND

What happens after the Henderson Inlet Shellfish Protection District Stakeholders submit the
final report and recommendations to the Thurston County Board of County Commissioners?

The stakeholders have invested a lot of personal time and energy in developing the report and
recommendations and are interested in its implementation.  They would also like to participate in
providing input into further work needed and oversight in the implementation of those
recommendations accepted by the Board of County Commissioner.

B. OPTIONS FOR OVERSIGHT

There are four options for implementation oversight.

1. Use the Puget Sound Water Quality Action Team’s (PSWQAT) Implementation Review
Committee (IRC) process.  The PSWQAT’s Response Strategy for Shellfish Growing
Area Downgrades in Henderson Inlet and the Nisqually Reach established the IRC to
oversee the implementation of the Strategy.  The IRC is made up of state and local
agencies and a few local stakeholders.  One option would be increase the number of local
stakeholders in the IRC.

2. The Watershed Planning process in the Deschutes Watershed has a water quality
component to the Watershed Plan.  The Watershed Planning Unit could create a Water
Quality subcommittee to oversee their Plan’s implementation and include the shellfish
district work.

3. The Henderson Inlet Shellfish Protection District Stakeholders could become an
established oversight committee and continue to meet.

4. The Henderson Inlet Shellfish Protection District Stakeholders could combine with the
adjacent Nisqually Reach Shellfish Protection District Stakeholders and make one
oversight committee.

C. BOUNDARIES

The boundary for the Henderson Inlet Shellfish Protection District was based on using past basin
planning areas with the intention that the stakeholder group would review and make
recommendations as part of their final report (see Appendix A Exhibit A).  The stakeholders
need to consider whether all the land within the current district influence the water quality in the
shellfish beds.

D. RECOMMENDATIONS

Oversight implementation:

The stakeholders have determined that it is important that there be some form of continued
citizen involvement during Phase 2 (implementation).  It is recommended to combine the two
shellfish districts stakeholder groups into one committee for both shellfish districts.  Their role
would to advise the Board of County Commissioners and City Councils, assist in developing a
Phase 2 implementation work plan, and to track completed actions with effectiveness in
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improving water quality.  They should meet only when necessary and each year the Board of
County Commissioners will evaluate whether to continue the committee.

Boundaries:

The stakeholder group is recommending that the District boundary be reestablished based on
surface water from land within the current District boundary that influence the water quality of
the shellfish beds in Henderson Inlet taking into consideration the travel time needed for viable
fecal coliform bacteria to reach the Inlet.  The new boundary should be determined using the
most current topographical technology and information.
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APPENDIX A

ORDINANCE NO.  12679

AN ORDINANCE creating the Henderson Inlet Shellfish Protection District, establishing its
boundaries, and adopting a shellfish protection work program,

WHEREAS, on October 19, 2000 the Washington State Department of Health
downgraded approximately nine acres of the commercial shellfish growing area in Henderson
Inlet in Thurston County from a classification of “Conditionally Approved” to a classification of
“Prohibited” because of water quality degradation, and on June 8, 2001 downgraded an
additional approximately 300 acres from a classification of “Approved” to a classification of
“Conditionally Approved” because of water quality degradation; and

WHEREAS, the Washington State Department of Health determined that degradation of
the Henderson Inlet water quality is primarily due to nonpoint sources of water pollution; and

WHEREAS, when the Washington State Department of Health closes or downgrades
shellfish growing areas due to threats to public health, RCW 90.72.045 directs the County to
create a shellfish protection district and establish a shellfish protection program; and

WHEREAS, Henderson Inlet and its watershed fall within the jurisdiction of Thurston
County, and Thurston County desires to address the causes of water pollution and shellfish
growing area downgrades; and

WHEREAS, RCW 90.72.040 directs counties to coordinate with other jurisdictions in
establishing shellfish protection districts and carrying out shellfish protection programs; and

WHEREAS, the Board of County Commissioners supports the “Response Strategy For
Shellfish Growing Area Downgrades in Henderson Inlet and the Nisqually Reach” and will seek
to implement the response strategy as funding and resources allow; and

WHEREAS, Thurston County has worked with the Thurston Conservation District, City
of Lacey, City of Olympia, and Washington State Departments of Ecology and Health to identify
appropriate boundaries, a work program, and will continue to coordinate future work of the
shellfish protection district to address water quality for Henderson Inlet; and

WHEREAS, Thurston County staff have conducted an extensive process for public
involvement in the establishment of a Henderson Inlet Shellfish Protection District and held
public meetings on February 22, 2001, April 12, 2001, October 1, 2001, November 19, 2001; and

WHEREAS, the Board of Thurston County Commissioners held a public hearing on
December 11, 2001; and
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WHEREAS, the Board of County Commissioners commits to utilize existing programs
and resources administered by the Departments of Water and Waste Management, Public Health
and Social Services, Roads and Transportation Services, Office of Program and Budget
Development, and Development Services to address water quality degradation in Henderson
Inlet; and

WHEREAS, the Board of County Commissioners commits to use existing and additional
county resources and grant sources, as available, to fund activities in its initial response to
correct and prevent nonpoint source pollution in order to avoid additional charges to Thurston
County residents; and

WHEREAS, the Board of County Commissioners recognizes that maintaining the water
quality of Henderson Inlet requires diligence, a long-term commitment, and continued public
involvement; and

WHEREAS, Henderson Inlet is an important recreational and commercial shellfish
growing area in Thurston County; and

NOW, THEREFORE, THE BOARD OF COUNTY COMMISSIONERS OF THURSTON
COUNTY hereby ordains as follows:

Section 1. Creation of District.  The Henderson Inlet Shellfish Protection District is
hereby established pursuant to Chapter 90.72 RCW.

Section 2. Purpose.   The purpose of the Henderson Inlet Shellfish Protection District
is to address water quality problems in Henderson Inlet and its tributaries and to develop long-
term strategies to prevent further commercial shellfish growing area downgrades and restore
commercial shellfish growing areas.

Section 3. District Boundaries.  The Henderson Inlet Shellfish Protection District
shall encompass the Henderson Inlet watershed as defined by the map shown in Exhibit A for the
purpose of Phase 1, which is attached hereto and incorporated herein by reference.

Section 4. The Henderson Inlet Shellfish Protection District work program is adopted
as attached hereto as Exhibit B and incorporated herein by reference.  The Phase 1 work
program as described in Exhibit B should be completed within 18 months or sooner from the
time of adoption of this ordinance.  The Board of County Commissioners shall amend the work
program at the conclusion of Phase 1 or sooner as needed.

Section 5. The Henderson Inlet Shellfish Protection District shall be administered by
the Director of the Thurston County Office of Program and Budget Development and her or his
designee(s) who shall coordinate with the other Thurston County departments, the Thurston
County Conservation District, and the cities of Lacey and Olympia to ensure implementation of
the Henderson Inlet Shellfish Protection District programs and activities.
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Section 6. District Financing. Any future Henderson Inlet Shellfish Protection
District administration and program activities in excess of current funding levels shall be
financed pursuant to the authority granted in Chapter 90.72.070 RCW.

Section 7. Legislative Review: Four (4) years after the date of adoption of this
Ordinance, the Board of County Commissioners shall examine the adopted Henderson Inlet
Shellfish Protection Program, gauge its effectiveness, and determine whether it should be
modified or continued.

Section 8. Severability.  If any term or provision of this Ordinance, or its application
to any person or circumstance, is held to be invalid, illegal or unenforceable by any court or
agency of competent jurisdiction, the remaining terms and provisions of this Ordinance, and the
application of the provision to other persons or circumstances, shall not be affected thereby, but
each remaining term and provision shall be valid and enforceable to the fullest extent permitted
by law.

Section 9. Effective Date.  This ordinance shall take effect immediately upon its
adoption.

ADOPTED: __________________.

BOARD OF COUNTY COMMISSIONERS
ATTEST: Thurston County, Washington

_________________________ _____________________________
Clerk of the Board Chairman

APPROVED AS TO FORM:
_____________________________

EDWARD G. HOLM Commissioner
PROSECUTING ATTORNEY

_____________________________
_________________________ Commissioner
Jane Futterman
Deputy Prosecuting Attorney
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Exhibit A

Map of Henderson Inlet Shellfish Protection District Boundaries
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Exhibit B

Henderson Inlet Shellfish Protection District
Work Program

The Henderson Inlet Shellfish Protection District Work Program is a first step leading to the
development of a long-term strategy addressing fecal coliform contamination of recreational and
commercial shellfish beds in Henderson Inlet.  The Henderson Inlet Shellfish Protection District
Work Program outlines the necessary steps needed to accomplish the requirements of RCW
90.72.030.

The Henderson Inlet Shellfish Protection District Work Program utilizes a phased approach in
addressing the causes of fecal coliform contamination.

Phase 1: The first phase of the Henderson Inlet Shellfish Protection District Work Program
includes the following activities within the authority of Thurston County:

I. Continue Public Involvement:

A. Build a public-involvement strategy that ensures the public remains involved in the
decision making process.

B. In concert with the public develop a long-term strategy in the Phase 2 Work Program that
includes but is not limited to:
1. Defining the problem.
2. Goals and objectives to address the problem.
3. Actions necessary to address fecal contamination of Henderson Inlet.
4. A timeline for implementation.
5. Funding options, if needed, to implement the long-term strategies in the

Phase 2 Work Program.
C. Route land-use development proposals within the Henderson Inlet Shellfish Protection

District boundaries to interest groups for review and comment.
D. Decide how to continue public involvement during implementation of Phase 2.

II. Efforts to correct known sources of fecal coliform utilizing existing programs, regulations,
and resources will include recognition and implementation of the “Response Strategy For
Shellfish Growing Area Downgrades in Henderson Inlet and the Nisqually Reach” as funding
and resources allow.

A. Failing Septic Systems: The Environmental Health Division will continue
its current programs.

1. Identify and seek corrections to failing systems by using complaints, evidence of
failed systems, voluntary inspections, and existing permit-review processes.

2. Provide loans to help qualified homeowners repair failing septic systems.
3. Ensure that certified septic system owners are properly operating and maintaining

their systems in accordance with their operational certificates.
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B. Stormwater: The Thurston County Storm and Surface Water Utility will in
coordination with other jurisdictions:
1. Continue building capital projects within shellfish watersheds and continue to operate

and maintain existing county-owned stormwater facilities within the watersheds to
address water quality and stormwater discharges.

2. Focus public information and education programs on methods residents can use to
help reduce the amount of fecal coliform bacteria that ends up in stormwater runoff.

3. Explore innovative project solutions aimed at reducing the amount of fecal coliform
bacteria that is transported in stormwater

C. Land-Use enforcement: The Board of County Commissioners is committed to continue
improving enforcement to seek compliance with existing land-use regulations and permit
conditions, Critical Areas Ordinance, Sanitary Code and Building Code.

D. Agriculture: The Thurston Conservation District and the Thurston County
Environmental Health Division will coordinate in performing the following activities.
1. Encourage farm owners to voluntarily use best management practices.
2. Promote compliance with existing regulations and the county’s nonpoint pollution

ordinance by following up on complaints and acting upon existing agreements
between the Thurston Conservation District, the state Department of Ecology, and
Thurston County.

E. Water Quality Testing: The Environmental Health Division will perform the following
activities to gain more information to assist in developing the Phase 2 Work Program.
The following water quality-testing program will occur.
1. Sample storm events in Henderson watershed.
2. Sample Woodard and Woodland creeks.
2. Help identify fecal coliform source types through DNA testing.
3. Ecology and the county will coordinate water quality studies to support developing

total maximum daily loads and wasteload allocations for bacteria in Henderson Inlet.
4. Report test results to assist in developing the Phase 2 Work Program.

III. Continued coordination of the work of the district with the Thurston Conservation District;
City of Lacey; City of Olympia; Washington State Departments of Ecology, Health, and
Transportation; Thurston County Departments of Water and Waste Management; Public
Health and Social Services; Roads and Transportation Services; and Office of Program and
Budget and Development Services.

Phase 2: Phase 2 will utilize the information and outcomes from Phase 1 to implement
programs to achieve the goals and objectives developed through the public
involvement process in Phase 1.
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APPENDIX B

Henderson Inlet Shellfish Protection District Stakeholders

Name Subgroup(s)

Steve Langer Land Use

Gene Hummel Agriculture

Bruce Rouillard Septic and Land Use

Peter Heide Stormwater / Adaptive Management

Jack W. Beeching Septic and Land Use

Laura Hamilton Adaptive Management

Mark Sloan Agriculture

E. Jerry Yamashita Septic and Stormwater

Mark Blosser Stormwater / Adaptive Management

Lisa Dennis- Perez Stormwater

Toby Jewett Agriculture

Alternates:

Evelyn Farr For Gene Hummel

Ken Filak For Steve Langer

John and Linda Lentz For Jerry Yamashita

Roy Iwai For Mark Blosser

Eric Hielema For Lisa Dennis-Perez


