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BACKGROUND 

Hood Canal is a natural, glacier-carved fjord more than 60 miles long, forming the westernmost 
waterway and margin of the Puget Sound basin. It begins in the north in Admiralty Inlet and extends 
southwesterly about 45 miles to the Great Bend at Annas Bay. CǊƻƳ ǘƘŜǊŜ ƛǘǎ άƘƻƻƪέ ŜȄǘŜƴŘǎ 
northeasterly 15 miles to its head at the Union River estuary near Belfair. 
 
The Canal has great cultural, economic, and subsistence value to Washington State residents and tribes. 
Hood Canal shellfish and finfish resources have important economic and recreational value to the 
community.  
 

The Hood Canal region is 
home to more than 29,000 
on-site sewage systems 
(OSS), which can fail as they 
age, contributing bacterial 
pollution to Hood Canal 
streams and beaches. Many 
OSS are in close proximity to 
water bodies (Figure 1; 
Appendix A, Figure A-1).  
 
Pollution Identification and 
Correction (PIC) and water 
quality programs have been 
essential to protecting public 
health by reducing bacterial 
and nutrient pollution 
sources. A regional approach 
enables efficient, prioritized, 
and coordinated responses.  
 
The Hood Canal Regional 
Pollution Identification and 
Correction (HCRPIC) Program 
partners include Jefferson, 
Kitsap, and Mason Counties, 
the tƻǊǘ DŀƳōƭŜ {ΩYƭŀƭƭŀƳ 
and Skokomish Tribes, the 
Hood Canal Salmon 
Enhancement Group, 
Jefferson, Kitsap, and Mason 
Conservation Districts, and 
the Hood Canal Coordinating 
Council (HCCC).  

 

Figure 1: Map of all OSS locations in Hood Canal, with the densest concentration of OSS 
highlighted in red (Appendix A, Figure A-1) 
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The HCRPIC Program plays a critical role keeping Hood Canal waters safe for recreation by preventing 

and reducing pollution from human and animal waste. Figure 2 (Appendix A: Figure A-2) shows the 

current water quality status in Hood Canal. The PIC approach involves shoreline surveys to identify 

pollution that puts Hood Canal at risk. When a pollution hotspot is confirmed, it is tracked up the 

drainage to its source, where county staff work with the property owner to correct the problem. 

 
Figure 2: Hood Canal water quality status as of July 2019 (Data source: WSDOH; Appendix A: Figure A-2) 
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The Hood Canal Coordinating Council has partnered with its member jurisdictions to develop and 
implement the regional PIC partnership for the Hood Canal Action Area. The program has provided a 
unique opportunity to combine and share strengths and experience of ŜŀŎƘ ƻŦ ǘƘŜ ǇŀǊǘƴŜǊǎΩ PIC and 
water quality programs in order to build a robust regional program. The HCRPIC program was designed 
to be rolled out in phases. 

HCRPIC Goals and Objectives 

The goals of the HCRPIC Program are:  
- Protect public health and shellfish growing areas and restore water quality by correcting fecal 

pollution sources 
- Restore and protect Hood Canal habitat 

 
The HCRPIC Program improves efficiency and efficacy in each Hood Canal jurisdiction, with the following 
objectives: 

- Coordinate regulatory oversight and policy development 

- Coordinate water pollution investigation and cleanup work  

Phase I: Planning (2012 ς 2014) 

HCCC was funded by the U.S. Environmental Protection Agency (EPA) National Estuary Program (NEP) 
through Washington State Department of Health (WSDOH) to develop the multi-jurisdictional work 
group and program guidance documents. The HCRPIC program coordinators initially built the work 
group with representatives from local health jurisdictions and tribal natural resource departments. Local 
conservation districts were brought in to develop the animal waste strategy and local stormwater and 
regional planning recommendations were used to develop the stormwater strategy and sustainable 
funding strategy.  
 
The planning phase was very valuable because it allowed us to develop a regional work group and 
planning documents to coordinate and guide regional pollution identification and correction work. The 
regional work group met quarterly and collaborated closely to develop the skills and materials needed 
for regional implementation work. They developed a coordinated watershed-wide project framework, 
producing program guidance that include a regional monitoring plan and technical guidance documents. 
 
Development of the regional work group had the side benefit of quickly building inter-jurisdictional 
relationships. In May 2014, between the planning phase (Phase I) and the implementation phase (Phase 
II), the Skokomish Tribe recognized an opportunity to work with the HCRPIC Program to assess and 
improve water quality in a rich shellfish resource area in Hoodsport that is closed due to historical 
pollution concerns. Kitsap Public Health District (Kitsap Health) and HCCC coordinated Hoodsport early 
action planning. WSDOH, Mason County Public Health (Mason Health), and the Skokomish Tribe worked 
together to assess shoreline drainages and marine water in the area and referred bacterial hotspots for 
PIC work with the long-term goal of documenting bacterial source correction and water quality 
improvements to support WSDOH opening the Hoodsport shellfish beds for harvest. 
 
The HCCC Aquatic Rehabilitation Technical Advisory Committee Wastewater-OSS Workgroup developed 
the first phase of a project in 2010 to create GIS maps of wastewater infrastructure (OSS, sewer, 
planned sewer, and large OSS) in the Hood Canal watershed. During Phase I, local jurisdictions provided 
current on-site sewage system permit data to update the GIS maps. WSDOH shellfish growing areas 
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were added to kernel cluster maps showing denser areas of old or unpermitted OSS to inform the 
prioritization of future work areas. 
 
HCRPIC Program planning documents and meeting minutes are posted on the HCCC website at: 
www.hccc.wa.gov/PIC. 

Phase II: Implementation (2015 ς 2017) 

In October 2014, HCCC received additional NEP funds to conduct Phase II, the first implementation 
phase, of the HCRPIC Program. Our unique partnership with WSDOH helped us quickly identify and 
prioritize Hood Canal shoreline work areas based on their robust marine water data and prior water 
quality studies. The HCRPIC Guidance Group identified 8.2 priority shoreline miles in Mason County and 
8.5 priority shoreline miles in Jefferson County for shoreline surveys. The HCRPIC guidance document 
ŘŜŦƛƴŜǎ ŀ ǎƘƻǊŜƭƛƴŜ ǎǳǊǾŜȅ ŀǎ άǘƘŜ ƛƴǾŜƴǘƻǊȅ ŀƴŘ ōŀŎǘŜǊƛŀƭ ŀǎǎŜǎsment of all flowing fresh water 
ŘƛǎŎƘŀǊƎŜǎ ǘƻ ǘƘŜ ǎƘƻǊŜƭƛƴŜ ǿƛǘƘƛƴ ŀ ǇǊƻƧŜŎǘ ŀǊŜŀΦέ 
 
The project coordinators submitted the Quality Assurance Program Plan (QAPP) in December 2014 and 
field work started in February 2015 following QAPP approval.  

Guidance Group 

Between February 2015 and December 2016, the partners grew the regional work group into an 
effective Guidance Group, resulting in shared methods, tools and techniques, field work partnerships, 
problem solving, and networking opportunities. Guidance Group meetings were held quarterly, with an 
option of joining online, and were well attended by regional team partners. 
 
The HCRPIC program facilitators administered the Phase II program contracts, QAPP, and reporting 
requirements, allowing local jurisdictions to focus their efforts on pollution identification and correction 
tasks. Each Phase II Guidance Group meeting included quality assurance reminders about investigating 
and closing shoreline hotspots, and timely, accurate, and complete field work reporting. 
 
¢ƘŜ tƻǊǘ DŀƳōƭŜ {ΩYƭŀƭƭŀƳ ¢ǊƛōŜ όtD{¢ύ ŀƴŘ ǘƘŜ {ƪƻƪƻƳƛǎƘ ¢ǊƛōŜ ŀǊŜ ƭƻƴƎ-time supporters of a regional 
PIC program and have been very active partners in the HCRPIC Guidance Group under their own 
funding. The PGST science and technical staff conducted research and tested investigative techniques to 
find new PIC tools. The Skokomish Tribe ǇǊƻǾƛŘŜŘ ǾŀƭǳŀōƭŜ ƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ aŀǎƻƴ /ƻǳƴǘȅΩǎ IƻƻŘ 
Canal shoreline. They mentored Mason Health staff and conducted supplementary field work with their 
own funding. 

tD{¢ ŘŜǾŜƭƻǇŜŘ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ άtL/ tƭǳǎέ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǊŜǎŜŀǊŎƘ ǘƻ ǇǊƻǾƛŘŜ ƴŜǿ ǘƻƻƭǎ ǘƻ Ƙelp identify 
fecal pollution sources in areas where traditional PIC methods have not been successful:  

- PGST coordinated E. coli sample collection over a 24-hour period, testing for temporal variation 
in sample results, using a portable autosampler to collect a water sample every hour. Staff also 
collected samples every six hours over a 72-hour period. Results showed that E. coli levels varied 
significantly with time of day. 

- PGST used a Turner Designs Cyclops 7 Submersible Fluorometer with tryptophan and optical 
brightener sensors to determine their usefulness for identifying fecal pollution hotspots. 
Tryptophan, as an amino acid, is one of the building blocks of life. Coliform bacteria synthesize 
high levels of tryptophan in their cells, making tryptophan a useful biomarker of fecal 
contamination in water. Optical brighteners are present in detergent whiteners and color-

http://hccc.wa.gov/PIC
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correcting or brightening additives in cosmetic formulas. At one of the three study sites, there 
was a weak correlation between E. coli and tryptophan. There was no correlation between 
optical brighteners and E. coli  at the three sites where the fluorometer was deployed. 

- It is valuable for PIC programs to be able to distinguish between human and animal fecal sources 
because of the different investigation and remediation strategies for sewage and animal waste. 
PGST conducted a literature review of published methods used to identify microbial sources and 
developed a DNA-based microbial source tracking study, under separate funding.   

The Skokomish Tribe was an important contributor to the development of the regional PIC concept and 
the Phase I program guidance materials. They utilized their Phase II program funds to target 
implementation in and around their reservation lands. 

The Skokomish Tribal natural resource team alerted the regional PIC team to rich shellfish resources in 
the Hoodsport area that are closed to harvesting based on the age of development and historical 
pollution concerns. They conducted early action work in partnership with HCRPIC facilitators, WSDOH, 
and Mason Health before and during the Phase II implementation phase. The tribe worked in 
partnership with Mason Health to assess shoreline drainages and receiving marine waters and referred 
bacterial hotspots for PIC work. 

Shoreline Surveys and Parcel Surveys and Investigations 

Between February 2015 and December 2016, Jefferson, Kitsap, and Mason Counties conducted priority 
shoreline surveys, parcel surveys, and investigations as summarized in Table 1. The jurisdictions were 
able to conduct 55% more shoreline survey miles than committed, and 177% more parcel surveys than 
committed. 
 
Table 1: HCRPIC Phase II Implementation Work 

Agency  

Shoreline Surveys Parcel Surveys OSS Failures OSS Repairs 

Miles 
Committed 

Miles 
Conducted 

Number 
Committed 

Number 
Conducted 

Number 
Identified 

Number 
Completed 

Jefferson County Public Health 8.5 25.5 140 353 46 42 

Kitsap Public Health District 25.9 25.9 0 282 14 14 

Mason County Public Health 8.2 13.1 140 143 16 11 

Port Gamble S'Klallam Tribe 0 1.6 0 0 0 0 

Total 42.6 66.1 280 778 76 67 

 
During Phase II, PGST developed and implemented their own PIC program, based on HCRPIC, to identify 
and correct nonpoint pollution on Hood Canal tribal lands. They conducted shoreline surveys of the 1.6 
miles of tribal reservation shoreline in Port Gamble Bay and investigated a confirmed hotspot in 
partnership with Kitsap Health, completing the assessment of all Kitsap Peninsula shorelines. Kitsap 
IŜŀƭǘƘ ǇǊƻǾƛŘŜŘ ŀŎŎŜǎǎ ǘƻ ŀƴŘ ǘǊŀƛƴŜŘ tD{¢ ǘƻ ǳǎŜ YƛǘǎŀǇΩǎ ŎƭƻǳŘ-based water quality database and 
entered the PGST shoreline sample data. 
 
PGST also conducted an investigation in response to an overflow of their sewer system. Kitsap Health 
provided technical assistance to develop a dye-testing strategy. PGST conducted the dye-testing 
campaign, and identified and corrected collection system leaks. 
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Septic Tank Service Rebates 

HCRPIC Skokomish tribal partners chose to use their Phase II funding to provide septic tank service 
rebate vouchers for high-priority Mason County Hood Canal properties. to provide incentives for 
homeowners to maintain their septic systems. The Guidance Group developed a pilot rebate incentive 
program for Phase II. More than 40 percent (43.5%) of the 46 properties that redeemed vouchers had 
no record of current maintenance. 

The HCCC funded complementary outreach in late 2016 through the Hood Canal Local Integrating 
hǊƎŀƴƛȊŀǘƛƻƴΩǎ tǳƎŜǘ {ƻǳƴŘ !Ŏǘƛƻƴ !ƎŜƴŘŀ bŜŀǊ ¢ŜǊƳ !Ŏǘƛƻƴ ŦǳƴŘƛƴƎΦ 5ǳǊƛƴƎ ǘƘŜ ос-day eligibility 
window, 17 rebates were utilized in Hood Canal. Nearly a quarter (4 of the 17; 23.5%) of the 
participating parcels corrected deficient conditions. 

The HCRPIC Guidance Group found the rebates very useful to encourage OSS maintenance and assess 
OSS functional status. This confirmed Phase II audience research that found the most popular incentive 
for a site visit was a rebate or coupon for septic system maintenance. As a result, the HCRPIC program 
developed a rebate program element for Phase III. 

OSS GIS Mapping 

The HCRPIC Phase II project updated the Hood Canal OSS GIS Maps illustrating OSS locations categorized 
by type, age, and permit status. Shellfish harvesting areas and confirmed shoreline bacterial hotspots 
were mapped and clusters of potentially problematic OSS were analyzed to help the HCRPIC team 
prioritize field work.  

A mapping component was added to illustrate Phase III field work: shorelines sampled, hotspots 
investigated, parcels surveyed, and OSS failures identified and repaired. 

Pilot Nutrient Studies 

During Phase II, the HCRPIC program ǿƻǊƪŜŘ ǿƛǘƘ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ²ŀǎƘƛƴƎǘƻƴΩǎ tǳƎŜǘ {ƻǳƴŘ LƴǎǘƛǘǳǘŜ 
(Puget Sound Institute) to design and conduct a pilot study to evaluate whether seepage pits located on 
Mason County nearshore parcels are a significant source of bacteria or nitrogen to the Hood Canal 
shoreline. 
 
Thirty seepage pits within 100 feet of the Mason County shoreline were identified and sampled in 2016 
during the wet weather season and the dry weather season. Only six of the 30 sites (20%) could be used 
in this study: many sites had no shoreline flows or were tidally influenced. Sites were sampled for fecal 
coliform bacteria, ammonia nitrogen, nitrate/nitrite nitrogen, chloride, phosphate, and sulfate and 
results were compared to reference data derived from work conducted in Hood Canal between 2007 
and 2011. 
 
When compared to other sites in southern Hood Canal, the seepage pit-associated sites were not 
significantly greater sources of bacteria or nutrients to the shoreline and were not more likely to have 
shoreline discharges. The findings were limited by the number of sample sites. More research is needed 
to make conclusive recommendations about seepage pit use in Hood Canal. 

Outreach and Education 

HCRPIC worked with Washington State University Extension ς Jefferson County (WSU-Ext) to build on 
social marketing outreach and education work conducted in 2015 by WSU-Ext and the Washington 
Conservation Commission (Joy et al. 2015). Follow-up interviews for the 2015 project were conducted 
approximately two months after the site visit to measure whether the recommended best management 
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practices (BMPs) were implemented and what barriers may have prevented implementation. A key 
finding was that follow-up interviews were conducted too soon. 
 
During Phase II, WSU-Ext. conducted supplemental follow-up interviews one year after the 2015 site 
visits and gathered audience research information to design and implement effective outreach methods 
to encourage BMP adoption. They found the common need for follow-up, and the primary barriers to 
implementation were physical limitations and the need for information or assistance.  
 
WSU-Ext. utilized the audience research to design and conduct audience research with 15 Hood Canal 
shoreline landowners. They gathered information about barriers to and motivations for accepting a 
water quality advisor site visit, and how best to communicate about water quality issues. 
 
Most of the participants were interested in site visits once they understood what a site visit entailed. 
They were most motivated because of water quality and health concerns. Most participants were 
concerned about runoff and how to control it. Respondents wanted to know that site visits would be 
conducted by qualified organizations and that regulatory agencies would not receive any information 
from the site visit. The most popular incentive for a site visit was a rebate or coupon for septic system 
maintenance. The most preferred methods of contact were letters or phone calls. However, door-to-
door visits have been more effective in practice and have resulted in more diverse participants.  
 
WSU-Ext. also conducted outreach and education in shellfish growing area Hood Canal 6, making 464 
visits and offering water quality advisor site assessments. Of the 119 residents that were at home, 40 
agreed to site visits. Almost all the site visits in North Shore and Hoodsport had severe stormwater 
impacts from very steep uplands. A clear need for stormwater technical assistance was identified. 
 
WSU Ext. produced a two-page handout summarizing HCRPIC Phase II highlights for decision-makers and 
a four-page public report that was distributed to Hood Canal shoreline properties. Reports and materials 
for HCRPIC Phase II audience research and outreach efforts are included in Appendices C, D, E, and F of 
the HCRPIC Phase II Final Report, linked here.   

 

PHASE III: IMPLEMENTATION (2017-2019) 

HCCC was awarded additional NEP funding in early 2017 to conduct Phase III, the second HCRPIC 
implementation phase. The draft QAPP was submitted June 1, 2017 and the final QAPP was approved 
August 21, 2017. 

Guidance Group 

Seven quarterly Guidance Group meetings were held during Phase III. Participants had the option of 
joining the meetings through phone or internet and the meetings were well attended. 
 
¢ƘŜ tƻǊǘ DŀƳōƭŜ {ΩYƭŀƭƭŀƳ ¢ǊƛōŜ όtD{¢ύ Ƙŀǎ ōŜŜƴ ŀ ǾŜǊȅ ŀŎǘƛǾŜ DǳƛŘŀƴŎŜ DǊƻǳǇ ǇŀǊǘƴŜǊ ƛƴ ǇƭŀƴƴƛƴƎΣ 
development, and implementation of the HCRPIC program since its inception. Their long-term, natural 
resource perspective enhances the regional partnership. PGST extended the breadth of the HCRPIC 
program by researching and piloting potential tools to identify fecal pollution sources in areas where PIC 
programs have been unsuccessful. 

http://hccc.wa.gov/sites/default/files/resources/downloads/HCRPIC%20Phase%20II%20Report_w-Appendices_reduced_20170331_0.pdf


 

HCRPIC Program - Phase III Final Report   8 

The Skokomish Tribe has also been very active in the HCRPIC Program Guidance Group and the 
development and implementation of the regional PIC program. They expended their own resources to 
review the regional plans and hotspot investigations. They alerted the regional team to rich shellfish 
resources in Hoodsport and helped build and implement a PIC strategy, including collecting water 
samples, to improve water quality so that shellfish harvesting can be approved for the first time.  

The Skokomish Tribe shared important knowledge about the Annas Bay shellfish growing area to help 
Mason Health build a response plan to the early warning from WSDOH that water quality in the area is 
threatened by high fecal coliform results. 

Phase III Field Work Objectives 

Field work objectives were identified for the local health jurisdictions funded under the Phase III grant. 
Objectives vary for each jurisdiction depending on funding provided in the HCRPIC Phase III NEP grant. 
Additionally, all open pollution hotspots identified in Phase II were to be followed up on for 
confirmation sampling and/or investigations. See Appendix B for the full HCRPIC Phase III Workplan. 

Mason County Public Health Field Work Objectives 

- 100 parcel surveys 
- Shoreline surveys in priority areas 
- 4 hotspots identified and corrected 
- 4 OSS failures identified and corrected 
- Any agricultural issues identified and corrected 

Kitsap Public Health District Field Work Objectives 

- 10 parcel surveys 
- Shoreline surveys in priority areas 
- 1 hotspot identified and corrected 
- 1 OSS failure identified and corrected 
- Any agricultural issues identified and corrected 

Ambient Stream Monitoring Objectives 

- 12 priority streams monitored 17 times 
- 200 water samples collected and analyzed 

Priority Shoreline Survey Areas 

HCRPIC Program partners worked closely with WSDOH to develop the Phase III Workplan (Appendix B) 
with remaining Phase II priority work and new shoreline priority work areas based on updated marine 
water data. Twenty-three priority areas were identified in Mason County, eleven priority areas in 
Jefferson County, and eight priority areas in Kitsap County (Table 2);  
 
Table 2: HCRPIC Phase III Priority Shoreline Survey Areas 
Location Status 

Mason County 

Hood Canal 4 ς aƛƪŜΩǎ .ŜŀŎƘ wŜǎƻǊǘ Parcel closure 

Hood Canal 5 ς Lilliwaup Parcel closure 

Hood Canal 6 ς Summertide Resort Parcel closure 

Hood Canal 6 ς Hoodsport  Prohibited 
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Hood Canal 6 ς Hoodsport (Ph. II Hotspot: DOH-033) Prohibited 

Hood Canal 6 ς Hoodsport (Ph. II Hotspot: DOH-035) Prohibited 

Hood Canal 6 ς Hoodsport (Ph. II Hotspot: DOH-036) Prohibited 

Hood Canal 6 ς Hoodsport (Skokomish ID: SS 127/DOH ID: 43) Prohibited 

Hood Canal 6 ς Hoodsport (Skokomish ID: SS 128/DOH ID: 44) Prohibited 

Hood Canal 6 ς S.  Hoodsport (Ph. II Hotspot: HS-036) Prohibited 

Hood Canal 6 ς S. Hoodsport (Ph. II Hotspot: HS-039) Prohibited 

Hood Canal 6 ς Big Bend Conditional area 

Hood Canal 6 ς Big Bend (Calm Cove; Ph. II Hotspot: MCPH ID: I-042/DOH ID: 99) Parcel closures  

Hood Canal 6 ς Big Bend (Mason Ave.; Ph. II Hotspot: MCPH ID: I-055/DOH ID: 
106) 

Parcel closures 

Hood Canal 7 ς South Shore (east of Alderbrook) Parcel closures  

Hood Canal 7 ς North Shore Parcel closures  

Hood Canal 8 ς Ph. II Hotspot: R-036A Approved 

Annas Bay  

Hood Canal 9 ς Ph. II Hotspot: T-089 Approved 

Hood Canal 9 ς Ph. II Hotspot: T-113 Approved 

Hood Canal 9 ς Ph. II Hotspot: T-114 Approved 

Hood Canal 9 ς Ph. II Hotspot: T-124 Approved 

Hood Canal 9 ς Ph. II Hotspot: T-126 Approved 

Hood Canal 9 ς Ph. II Hotspot: T-127 Approved 

Hood Canal 9 ς Ph. II Hotspot: U-075 Approved 

Jefferson County 

Hood Canal 3 ς Duckabush Conditional  

Hood Canal 3 ς Dosewallips Restricted, beach closure 

Hood Canal 3 ς Pleasant Harbor Prohibited, beach closure 
(marina) 

Hood Canal 3 ς Fulton Creek Approved 

Hood Canal 3 ς Jackson Cove Approved 

Quilcene Bay Approved 

Dabob Bay Approved 

Oak Bay ς Little Goose Creek Parcels closures 

Oak Bay ς S. Bay Way Approved 

Port Townsend - Irondale/Chimacum Creeks Beach closure 

Hood Canal 1 ς Paradise Bay  

Kitsap County 

Hood Canal 1 ς Lofall Creek Prohibited area 

Hood Canal 1 ς Kinman Creek Prohibited area 

Hood Canal 1 ς Vinland Creek Parcels closures 

Hood Canal 1 Parcels closures 

Hood Canal 1 Parcels closures 

Hood Canal 2 Prohibited area 

Hood Canal 4 ς LH34  

Hood Canal 4 ς LH76  

Hood Canal public complaints and deficient tank pumping reports Hood Canal shoreline 
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Shoreline Surveys, Parcel Surveys, and Investigations 

Kitsap Health developed a field training manual based on the HCRPIC Guidance Document: HCRPIC Field 
Implementation Guide (Appendix C). and conducted a field training for Mason Health staff with office 
and field components on December 21, 2017. Kitsap Health conducted a field training review at 
Jefferson County Public Health on January 19, 2018.  
 
HCRPIC Phase III field work began in November 2017 and was conducted through February 28, 2019. 
Figure 3 shows the shoreline areas surveyed (Appendix A, Figure A-3). Appendix A: Figure A-4 shows a 
detailed map atlas of shoreline areas monitored and parcel surveys conducted throughout Phase III.  
 

The team conducted 
greater than three times 
more parcel surveys than 
committed, and found 11 
times the number of 
failures than estimated. 
The greater efficiency in 
finding failures illustrates 
that the HCRPIC team is 
fullly trained and 
functional. Failures were 
found on more than 14 
percent of the parcels 
surveyed (55 of 380; 
14.5%). Table 3 
summarizes the field 
work conducted. The 
results are displayed in 
Figure 4 below, an index 
grid of detail maps 
available in Appendix A: 
Figure A-5. 
 
Kitsap Health developed 
a cloud-based water 
quality database and 
provided access and 
training for Jefferson, 
HCSEG, and Mason 
during Phase III. All water 
quality data, entered by 
Phase III partners that 
met quality standards 
specified in the approved 
QAPP was uploaded to 
the EPA STORET database 
in May 2019. 

Figure 3: Map of HCRPIC Phase III shoreline survey areas monitored (Appendix A: Figure A-3) 
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Table 3: HCRPIC Phase III Implementation Work 

Agency  
Shoreline 
Surveys 
(Miles) 

Parcel Surveys OSS Failures OSS Repairs 

Number 
Committed 

Number 
Conducted 

Number 
Committed 

Number 
Identified 

Completed 

Jefferson County Public Health 59.5 0 190 0 41 21 

Kitsap Public Health District 0.8 10 88 1 5 4 

Mason County Public Health 6.3 100 102 4 9 3 

Total 66.6 110 380 5 55 28 

 

 
 

Figure 4: Index grid of 
HCRPIC Phase III work 
conducted. Detailed 
maps available in 
Appendix A: Figure A-5). 
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Phase III Focus Area: Hoodsport 

aŀǎƻƴ IŜŀƭǘƘ ŦƻŎǳǎŜŘ ŜŀǊƭȅ tL/ ŜŦŦƻǊǘǎ ƛƴ IƻƻŘǎǇƻǊǘ ōŀǎŜŘ ƻƴ ǘƘŜ {ƪƻƪƻƳƛǎƘ ¢ǊƛōŜΩǎ ƛƴǘŜǊŜǎǘ ƛƴ ǊƛŎƘ 
shellfish resources in the area.  

During the HCRPIC implementation phases, Mason Health identified seven OSS failures in Hoodsport. 
Two have been corrected and five are in the correction process. Figure 5 (Appendix A: Figure A-6) 

displays the PIC 
work conducted and 
current status of 
OSS corrective 
actions in the 
Hoodsport area. 
Mason Health 
reported corrective 
actions and 
monitoring data to 
WSDOH, resulting in 
closure of six 
shoreline hotspots 
(see Appendix D for 
hotspot closure 
supporting 
materials). Only 
three of the nine 
shoreline hotspots 
remain. After the 
remaining five OSS 
failures are 
corrected, we 
expect post-
corrective 
monitoring to show 
that water quality 
has improved to the 
point that shellfish 
beds in the 
Hoodsport area can 
be classified for the 
first time as 
approved for 
harvest. 

 
 

Figure 5: HCRPIC corrective actions in Hoodsport, WA (Appendix A: Figure A-6) 
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Pollution Hotspot Parcel Upgrades 

aŀǎƻƴ IŜŀƭǘƘΩǎ I/wtL/ ŦƛŜƭŘ ǿƻǊƪ ǊŜǎǳƭǘŜŘ ƛƴ WSDOH upgrading individual shoreline parcels at the 
following locations: 

- Upgrade of one closed parcel in Lilliwaup 
- Mason Health reported the corrections and post-corrective monitoring of two OSS failures in the 

Big Bend shellfish bed closure area to WSDOH, and they are on track to re-open the Big Bend 
area to shellfish harvesting in Fall 2019 

Jefferson Health identified and repaired failing OSS and conducted extensive outreach in Irondale Creek 
area. As a result, WSDOH was able to upgrade the shellfish beds from Chimacum Creek south. 

OSS Failures Analysis 

Assessing OSS failure causes can help craft better outreach efforts to prevent premature OSS failures. 
Figure 6 summarizes the failure causes found in Phase III. Failure conditions were grouped into three 
categories: Poor OSS design/installation, Poor OSS maintenance, and Poor OSS operation. 

More than half of the failure 
conditions reported (37 of 55;67.3%) 
were related to poor OSS operation, 
including: no OSS, occupied RVs, 
building or parking on the drainfield, 
and using a holding tank, outhouse, or 
pit privy. Nearly all the failure 
conditions related to poor OSS 
operation (35 of 37; 94.6%) were 
identified on Jefferson County parcels 
with no OSS permit records. 

One quarter (14 of 55; 25.4%) were related to poor OSS maintenance, including surfacing sewage or 
greywater, saturated drainfield, unpermitted repairs, no maintenance, and unsecured tanks.  

Four of the failure conditions (7.3%) were related to poor OSS design/installation due to proximity to 
surface water. 

Figure 7 summarizes the rating criteria for the parcels that were rated Suspect, Concern, or Violation. 
Multiple conditions were reported for many of these parcels. 

Nearly one quarter of the conditions 
(37 of 154; 24%) identified have high 
potential for sewage discharge: 32 
parcels (20.8%) had evidence of 
occupation but no OSS (recreational 
vehicles, portable toilets, and 
outhouses); five (3.2%) of the parcels 
had greywater discharge violations. 

More than half (96 of 154; 62.3%) of 
the concern conditions were related 
to poor OSS maintenance, and nearly 

Figure 6: Summary conditions for OSS failures identified across 
Jefferson, Kitsap, and Mason Counties during parcel surveys 

Figure 7: Summary conditions for parcel surveys rated: concern, 
suspect, or violation, across Jefferson, Kitsap, and Mason Counties 
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half of the parcels (74 of 154; 48%) had conditions related to poor OSS design/installation. Twenty-eight 
(18.2%) of the concern conditions were related to poor OSS operation.  

One third of the parcels surveyed during Phase III (129 of 380; 33.9%) had serious conditions that can 
cause premature OSS failure: 

- 57 are very old 
- 53 are near surface water 
- 27 experience seasonal flooding 
- 15 have past due maintenance 
- 12 have a deficient tank inspection report 
- 11 have parking, buildings, or burning on the drainfield 
- 10 have excess vegetation over the drainfield 
- 6 are over-capacity 

Ambient Fresh Water Monitoring 

Phase III incorporated a fresh water monitoring element in priority areas to improve program 
effectiveness. Twelve priority streams were identified in Mason County for ambient water monitoring 
(Appendix A: Figure A-7): 

- Lilliwaup Creek 
- Finch Creek 
- Big Bend Creek 
- Alderbrook Creek 
- Mulburg Creek 
- Trails End Creek 

- Deveraux Creek ς wet season only 
- Union River 
- Big Mission Creek 
- Little Mission Creek 
- Tahuya River 
- Dewatto River 

 
The HCRPIC program formed a new partnership with the Hood Canal Salmon Enhancement Group 
(HCSEG) that proved very successful in training volunteers to conduct ambient fresh water monitoring in 
priority Hood Canal streams. They conducted 26 percent more monitoring events (252) than the 200 
events committed. HCSEG utilized 31 volunteers, who volunteered a total of 217.75 hours. These results 
ǎƘƻǿ ǎǘǊƻƴƎ ŎƻƳƳǳƴƛǘȅ ǎǳǇǇƻǊǘ ŦƻǊ ǘƘŜ I/wtL/ tǊƻƎǊŀƳ ŀǎ I/{9DΩǎ ǾƻƭǳƴǘŜŜǊǎ ŀǊŜ ǘǊŀƛƴŜŘΣ ŎƻƳƳƛǘǘŜd, 
and motivated to participate in future HCRPIC projects. 
 

The Guidance Group worked with HCSEG to 
develop and implement the fresh water ambient 
monitoring plan and QAPP. HCSEG worked with 
Mason Health, where their volunteers live, to 
select priority fresh water streams. Kitsap Health 
developed and implemented field training based 
on the HCRPIC Guidance Document: HCRPIC 
Field Implementation Guide (Appendix C) and a 
Field Implementation Guide Addendum for 
Ambient Fresh Water Monitoring Procedures 
(Appendix E). On December 21, 2017, Kitsap 
Health provided field training for HCSEG 
volunteers.  

 Figure 8: Kitsap Public Health District staff training HCSEG 
volunteers how to collect water samples 
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The volunteers conducted monthly monitoring for fecal coliform bacteria, temperature, pH, dissolved 
oxygen, and salinity on 12 high priority streams in Mason County, and the HCSEG laboratory analyzed 
the fecal coliform samples pursuant to the approved QAPP. HCSEG entered the ambient water quality 
Řŀǘŀ ƛƴǘƻ YƛǘǎŀǇ IŜŀƭǘƘΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŘŀǘŀōŀǎŜ ŦƻǊ ǳǇƭƻŀŘ ǘƻ 9t!Ωǎ {¢hw9¢ ŘŀǘŀōŀǎŜΦ 
 
Water quality data collected for the project is presented in Table 4 below. Deveraux Creek and Lilliwaup 
Creek were not flowing during four of the monitoring events. Ten of the streams had excellent water 
ǉǳŀƭƛǘȅΣ ƳŜŜǘƛƴƎ ōƻǘƘ ǇŀǊǘǎ ƻŦ ²ŀǎƘƛƴƎǘƻƴ ǎǘŀǘŜΩǎ ŦŜŎŀƭ ŎƻƭƛŦƻǊƳ όC/ύ ǎǘŀƴŘŀǊŘΦ 5ŜǾŜǊŀǳȄ /ǊŜŜƪ ŀƴŘ 
Union River met only Part 1 of the FC standard (geometric mean <50 FC/100 ml). Union River and 
Deveraux Creek exceeded Part 2 of the FC standard (not more than 10% of all samples > 100 FC/100 ml). 
Part 2 of the FC standard for the Union River was 19% and Deveraux Creek was 11.7%. 
 
Table 4: HCRPIC Phase III Ambient Fresh Water Monitoring Summary 

Stream  
Number of 
Samples 

Geometric mean  
(FC/100ml)  

FC Standard 

Meets Part 1 Meets Part 2 

Big Mission Creek 21 14 Yes Yes 

Dewatto Creek 21 8 Yes Yes 

Deveraux Creek 17 11 Yes No 

Finch Creek 21 5 Yes Yes 

Big Bend Creek 21 10 Yes Yes 

Alderbrook Creek 21 9 Yes Yes 

Lilliwaup Creek 17 6 Yes Yes 

Little Mission 21 11 Yes Yes 

Mulburg Creek 21 12 Yes Yes 

Tahuya River 21 12 Yes Yes 

Trails End Creek 21 9 Yes Yes 

Union River 21 24 Yes No 

FC Standard:         
  Part 1: <50 FC/100 ml (geometric mean)    
  Part 2: Not more than 10% of all samples > 100 FC/100 ml.   

 

Shellfish Protection Activities 

The HCRPIC Program provided Mason Health with the funding and a framework to quickly craft a 
shellfish warning response plan for Annas Bay (Annas Bay Shellfish Protection District Closure Response 
Plan linked here). The Skokomish Tribe shared detailed knowledge about Annas Bay. Mason Health 
would not have been able to develop the plan without an alternative funding source. The funding and 
tribal technical assistance allowed Mason Health to quickly develop and implement the plan. Early 
action has been shown to reduce the response time and cost. 

Mapping 

The HCRPIC team worked with a GIS mapping consultant (PetersonGIS) to update the HCRPIC OSS GIS 
Maps for Phase III (Appendix A). Local Hood Canal Jurisdictions provided updated OSS permit data and 
implementation work locations including shoreline surveys, shoreline hotspots, parcel surveys, and OSS 

http://hccc.wa.gov/sites/default/files/resources/downloads/Annas%20Bay%20SPD%20Response%20Plan%2011-28-18.pdf
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failures identified and repaired. The updated maps illustrate the locations of all Hood Canal OSS 
categorized by OSS type (Appendix A: Figures A-8 ς A-13) and age (Appendix A: Figure A-14 ς A-17), and 
identifies clusters of potentially problematic OSS, such as those over 20 and 30 years old (Appendix A: 
Figures A-15 and A-16, respectively), to help prioritize HCRPIC field work. 

Phase III mapping included a pilot map of HCRPIC work conducted in Hoodsport (Figure 3, Appendix A-6) 
that will be useful to report Hoodsport source correction to WSDOH for shellfish area assessments and 
classifications.  

The maps will be provided to the jurisdictions to inform work planning for future Hood Canal PIC work 
and will be available on the HCCC website. HCRPIC mapping data is best viewed using the interactive 
ǿŜō ƳŀǇǎ ŦƻǳƴŘ ƻƴ I///Ωǎ I/wtL/ tǊƻƎǊŀƳ ǿŜōǎƛǘŜΣ hccc.wa.gov/PIC. 

GIS mapping methods are described in Appendix F. 

Outreach and Education 

The HCRPIC Program selected Cascadia Consulting Group to provide Phase III outreach objectives aimed 
at demonstrating and sharing program success to convey to decision-makers and the community: 

- The importance of clean water to the health of Hood Canal residents, and 
- The urgent need for sustainable funding to ensure the continuation of the PIC work needed to 

protect Hood Canal water quality.  
 
Cascadia was instrumental in helping define specific audience focus and core messages with key visual 
components that clarified and illustrated the messages. 
 
Three public outreach tools were produced: an HCRPIC project update for Hood Canal residents, an 
update for decision-makers focusing on the value of the HCRPIC program and the need for sustainable 
funding, and a story map that can be used to illustrate the program achievements on the program 
website and at public presentations throughout Hood Canal: 
 

- άIƻƻŘ /ŀƴŀƭΧŀ ǿŀȅ ƻŦ ƭƛŦŜέ όAppendix G-1) is a two-page brochure for Hood Canal residents 
describing the benefits of clean water, HCRPIC program accomplishments, and the need for 
ongoing pollution correction work to protect public health. This handout was distributed to all 
Hood Canal shoreline residences within the Hood Canal LIO area boundary.  

- The two-page Phase III Accomplishments & Highlights handout for decision-makers and 
community groups (Appendix G-2) included detailed program needs and successes. This was 
distributed to the Hood Canal Coordinating Council Board of Directors and digitally shared with 
local community groups. Each jurisdiction received copies for distribution. 

- The HCRPIC Story Map illustrates the importance of the HCRPIC program and highlights 
achievements and will be available on hccc.wa.gov/PIC 

Septic System Service Rebates  

The HCRPIC Guidance Group found the Phase II OSS maintenance rebates to be a helpful incentive that 
successfully encouraged property owners to service septic systems in high priority areas. The HCRPIC 
Guidance Group developed guidelines and added them to the Phase III workplan in March 2018, 
including: 

http://www.hccc.wa.gov/PIC
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- Eligible to parcels in Phase III work plan priority areas that have not received rebates since July 
2015, and high priority parcels under investigation in the Hood Canal watershed based on age, 
lack of OSS records, OSS maintenance history, or prior violations 

- Reimbursement up to $250 per recipient 
- One rebate per septic system 
- Rebate can be used for tank inspections, pumping, installing watertight risers, and other minor 

tank repairs by a licensed OSS maintenance provider (tank sealing, baffles, filters) 
- Funding is distributed in the order that applications were received 
- Provide water quality messaging about the importance of maintaining septic systems: 

o Leaking septic systems are a significant source of beach pollution that can make people 
sick 

o The Hood Canal community relies on clean beaches for swimming, fishing, and shellfish 
harvesting 

o /ƭŜŀƴ ǿŀǘŜǊ ǊŜǉǳƛǊŜǎ ŜǾŜǊȅƻƴŜΩǎ ƘŜƭǇ 

During Phase III, the jurisdictions redeemed 44.3% more rebate vouchers than were committed (140 
redeemed, 97 committed). Many of the OSS were well past the three-year recommended inspection 
period. Fourteen tank deficiencies were identified and corrected through the program. Table 5 below 
summarizes the rebate vouchers redeemed during Phase III.  

Table 5: Septic Tank Service Rebate Summary 

 
Kitsap Public Health OSS service rebate program results  

- Redeemed 48 of 450 (10.7%) rebate vouchers distributed 
- More than half of the inspections (26 of 48; 54.2%) identified and corrected at least one 

deficiency or concern 
- Nearly 40 percent of the systems serviced (19 of 48; 39.6%) had moderate (20-ноέύ ƻǊ ƘƛƎƘ ό> 
нпέύ ƭŜǾŜƭǎ ƻŦ ǎƻƭƛŘǎΣ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ ǘŀƴƪ ǎŜǊǾƛŎŜ ǿŀǎ Ǉŀǎǘ ŘǳŜ 

- Six (12.5%) tank baffles were replaced: 3 inlets, two center, and one outlet 
- Two (4.2%) corrected root intrusion in the tank 
- One (2.1%) replaced a broken tank lid 
- One (2.1%) removed a tree over the tank lid 
- One (2.1%) old permit was finalized 
- One (2.1%) leaky toilet was identified and corrected 

 Mason County OSS service rebate program results: 

- 32 rebates redeemed 
- Three (9.4%) replaced inlet baffles 

Agency  
  

Septic Tank Maintenance Rebates 

Number 
Committed  

Number 
Utilized  

> 11 years since service Corrections 

Number Percent Number Percent 

Jefferson County Public Health 30 60 Unknown Unknown Unknown Unknown 

Kitsap Public Health District 47 48 26 54.2% 12 25.0% 

Mason County Public Health 20 32 8 25.0% 3 9.4% 

Total 97 140 34  15  
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- Two (6.2%) installed watertight risers 
- Two (6.2%) were pumped for repair 

Kitsap and Mason County rebate vouchers were analyzed for the amount of time since prior tank 
service. More than three-quarters (62 of 80; 77.5%) of the Kitsap and Mason County septic tanks 
serviced (61 of 80; 76.2%) were past the recommended three-year inspection period: 

- 34 (42.5%) were serviced more than 11 years ago 
- 28 (35.0%) were serviced 5-10 years ago 
- 13 (16.3%) were serviced at least 1 year but less than 5 years ago 
- 5 (6.2%) were undergoing repairs and were serviced less than 1 year ago 

Jefferson Health chose to offer rebates of $100 to install a watertight tank riser, $150 for a septic system 
inspection, and $250 for a riser and inspection. Jefferson County OSS service rebate program results:  

- 60 rebates redeemed 
- 14 installed tank risers 
- 22 septic systems were inspected 
- 24 installed risers and had tank inspections 

The HCRPIC Program OSS service rebate program has proven to be valuable for encouraging compliance 
with OSS maintenance requirements and protecting water quality in priority areas. Our findings have 
shown that the rebates: 

- Encourage site survey participation and OSS service 
- Target systems with no OSS information or past due maintenance 
- Direct efforts toward parcels that have not participated in the past 
- Identify and correct small problems before they become large ones 
- Motivate homeowners to service their OSS when otherwise little funding is available, while OSS 

service costs continue to increase 

Pilot Nutrient Studies 

During Phase III, the Guidance Group reviewed the pilot nutrient studies with the goal of ensuring that 
any future nutrient studies will build on, and further nutrient research in Hood Canal. The Guidance 
Group determined, at the November 15, 2017 meeting, that they are satisfied with Phase II findings 
ōŜŎŀǳǎŜ ǘƘŜȅ ŀƴǎǿŜǊŜŘ ǘƘŜ ǉǳŜǎǘƛƻƴǎ ǘƘŀǘ ǿŜǊŜ ƻǊƛƎƛƴŀƭƭȅ ǇƻǎŜŘ ŀōƻǳǘ ǎŜŜǇŀƎŜ ǇƛǘǎΩ ƴǳǘǊƛŜƴǘ 
contributions to Hood Canal. The group does not recommend expending further funding on this task and 
decided to re-appropriate the funds to higher priority tasks. 

Sustainable Funding 

The HCRPIC program developed preliminary groundwork for sustainable funding during the planning 
phase. The Guidance Group developed a HCRPIC Sustainable Funding Strategy to assess implementation 
funding options. The long-term goal is to develop sustainable funding for ongoing HCRPIC Program 
planning and implementation. The strategy noted that: 

- The economic climate in the region has been challenging since the 2008 recession. Even when 
the Washington State economy was strong and healthy, it was difficult to fund water quality 
projects locally.  

- Local jurisdictions have cobbled together a patchwork of grant funding for water quality 
projects. 
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- Ongoing, stable funding is essential to a strong, ongoing, and coordinated regional PIC 
partnership in Hood Canal. It supports a trained and capable staff and robust process that will 
result in the water quality improvements necessary to protect public health, recreation, and 
shellfish harvesting in Hood Canal. 

During Phase III, the Guidance Group discussed current local PIC funding and funding gaps: 

- Jefferson Health has some funding through a shellfish projection district, but they are 
continuously chasing grants 

- Kitsap Health has sustainable funding for PIC work but can only use that funding in 
unincorporated Kitsap and has not been able to fund tank service rebates. 

- Mason Health does not currently have any sustainable funding source for water quality work 
and relies on grants to fill funding gaps 

The HCRPIC coordinators and HCCC staff met with HCRPIC Program partners, health department 
ƳŀƴŀƎŜǊǎΣ ŀƴŘ ǘƘŜ Ŏƻǳƴǘȅ ŎƻƳƳƛǎǎƛƻƴŜǊǎ ǘƘŀǘ ƳŀƪŜ ǳǇ I///Ωǎ ōƻŀǊŘ ƻŦ ŘƛǊŜŎǘƻǊǎ ǘƻ Ŝxplore current 
funding needs and sustainable funding ideas. 

Jefferson County has a Clean Water District fee of $25 per parcel for the eastside of the county and the 
city, and an OSS Operation and Maintenance fee of $35 for OSS management.  

They are currently managing multiple WA Department of Ecology grants and are in the process of 
increase efficiency by creating a new county-wide grant project to replace multiple smaller projects. 
They would like to become free of grant funding requirements but would need to increase their Clean 
Water District fee in order to do so. Their political climate, and local Clean Water District and OSS 
management fees may make it harder to be part of a Hood Canal-wide funding effort. They will need to 
demonstrate a strong need in order for their decision-makers to increase current fees but remain very 
interested in exploring Hood Canal sustainable funding ideas. 

Mason Health is currently reliant on HCRPIC Program grants to conduct PIC work in Hood Canal. Mason 
Health is exploring the feasibility of a county-wide clean water assessment to fund their PIC program.  In 
addition, Mason County was a key leader in advocating that the Washington State legislature define and 
fund foundational public health services, including  environmental health. This bill (SSHB 1497) passed 
the legislature in the 2019 legislative session and was signed by the Governor.  Although the funding 
provided for this new law was minimal, it does provide a framework for ongoing state funding for local 
PIC and OSS management efforts if additional appropriations can be secured. 

Local jurisdictions have watched ƻǘƘŜǊ tǳƎŜǘ {ƻǳƴŘ ŎƻǳƴǘƛŜǎΩ recent attempts to approve an OSS 
maintenance fee with little success and are wary of the public response to such efforts locally. 

Related Work Funded by Other Sources 

Kitsap Health supplemented regional HCRPIC Program funding with Clean Water Kitsap funding. 
Jefferson Health utilized multiple grants to fund Hood Canal PIC work. 

PHASE III CONCLUSIONS 

Strategic Partnerships Leverage Resources for Greater Outcomes 

Since 2012, the HCRPIC Program has developed unique partnerships to share and leverage resources, 
resulting in strategic partnerships, and inter-jurisdictional field work including sharing resources, 
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conducting joint shoreline surveys and investigations, developing dye testing campaigns, and refining 
reporting techniques. ¢ƘŜ I/wtL/ tǊƻƎǊŀƳΩǎ Ǉartnership with WSDOH allows us to quickly identify and 
rank high priority areas for PIC work. And HCCC provides streamlined grant management and reporting, 
decreasing the administrative burden for program  partners. 
 
Jefferson Health grew their PIC program and increased their Hood Canal footprint through grant awards 
in multiple watersheds, successfully expanding their clean water assessment program. Jefferson Health 
staff attended multiple PIC training opportunities and participated actively in Guidance Group meetings. 
 
Mason Health has focused PIC efforts in high priority shellfish closure areas like Big Bend and Union, the 
Annas Bay threatened area, and the rich shellfish resource in Hoodsport. They carefully directed their 
HCRPIC Program funding to parcels with the highest potential to impact the Hood Canal shoreline. Phase 
III funding and our Skokomish tribal partner allowed Mason Health to quickly respond to threatened 
water quality in Annas Bay and our Skokomish tribal partner provided their considerable watershed 
knowledge to help develop the response plan. Phase III also saw the Skokomish Tribe-funded pilot OSS 
maintenance rebate program grow into a successful regional incentive program. 
 
¢ƘŜ tƻǊǘ DŀƳōƭŜ {ΩYƭŀƭƭŀƳ ¢ǊƛōŜ όtD{¢ύ ŀƴŘ ǘƘŜ {ƪƻƪƻƳƛǎƘ ¢ǊƛōŜ ŀǊŜ ƭƻƴƎ-time supporters of the HCRPIC 
program and have been valuable and active partners in the HCRPIC Guidance Group under their own 
funding. PGST science and technical staff conducted research and tested investigative techniques to find 
new PIC tools in areas of Jefferson, Kitsap, and Mason Counties where the PIC approach has not been 
successful. The Skokomish Tribe shared their extensive knowledge of Mason County shoreline drainages 
and shellfish resources. They mentored Mason Health staff and conducted supplementary field work 
with their own funding. 
 
HCPRIC Program partners are constantly leveraging locally-funded related field work and outreach and 
education efforts to expand their reach and work toward common goals.  

Coordinated Efforts Lead to Better Results 

Phase III results demonstrate that the HCRPIC team is fully trained and efficient in finding OSS failures. 
During Phase III, the team again exceeded field work commitments. Collectively, HCPRIC partners: 

- Found OSS failures on 14.5% (55 of 380) of the parcels surveyed 
- Conducted greater than three times more parcel surveys than committed (380 completed and 

110 committed, 345%) 
- Identified 11 times more failures than estimated (55 found, 5 committed) 

 
One third of all Phase III parcels surveyed (129 of 380, 33.9%) had serious conditions that can cause 
premature OSS failure including: very old, proximity to surface water, seasonal flooding, past due 
maintenance, deficient OSS inspection, driving or burning or excess vegetation on drainfield, residence 
over-capacity. 
 
Assessing failure causes can help us craft better outreach efforts to prevent premature OSS failures: 

- More than half of the failure conditions reported during Phase III were related to poor OSS 
operation including no OSS, occupied RVs, building or parking on drainfields, or using holding 
tanks, outhouses, or pit privies. 

- One quarter of the failure conditions were related to poor OSS maintenance including surfacing 
sewage or greywater, saturated drainfield, unpermitted repairs, no maintenance, and unsecured 
tanks. 
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Significant Progress Toward Long Sought Water Quality Upgrades in Hoodsport 

HCRPIC implementation work in Hoodsport resulted in the identification of seven failing OSS. Two have 
been corrected and the remaining have corrections in progress. We expect that when the source 
corrections are complete, post-corrective monitoring will show that water quality has improved to the 
point that shellfish beds in the Hoodsport area can be classified for the first time as approved for 
harvest.  
 
This coordinated work is the result of the strong inter-jurisdictional relationships that the HCRPIC 
Program built. Between the planning phase and the first implementation phase, the Skokomish Tribe 
alerted HCRPIC about a rich shellfish resource in Hoodsport that is closed due to historical pollution 
concerns. The partners used their own funding to conduct Hoodsport PIC planning until the Phase II 
QAPP was approved. WSDOH, Mason Health and the Skokomish Tribe developed and implemented a 
coordinated plan to assess Hoodsport shoreline drainages and refer bacterial hotspots to HCRPIC 
Program partners. 

Community Partnerships Utilized to Expand Monitoring Efforts 

The HCRPIC Phase III partnership with the Hood Canal Salmon Enhancement Group (HCSEG) was a great 
success. HCSEG and its volunteer team conducted twenty-six percent more monitoring events (252) 
than the 200 events committed. HCSEG utilized 31 volunteers, who volunteered a total of 217.75 hours. 
The volunteers conducted monthly ambient fresh water monitoring for fecal coliform bacteria, 
temperature, pH, dissolved oxygen, and salinity on 12 high priority fresh water streams in Mason 
County. I/{9D ŜƴǘŜǊŜŘ ǘƘŜ ŀƳōƛŜƴǘ Řŀǘŀ ƛƴǘƻ YƛǘǎŀǇ IŜŀƭǘƘΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŘŀǘŀōŀǎŜ ŦƻǊ ǳǇƭƻŀŘ ǘƻ 9t!Ωǎ 
STORET database 

OSS Service Rebates Protect Water Quality 

The septic tank service rebate vouchers were an incentive that successfully encouraged property owners 
to maintain septic tanks in high priority areas. They also gave the jurisdictions information about the 
OSS functional status. 

- During Phase II, the rebates resulted in 61 OSS inspections on systems well past the 3-year 
recommended inspection period. At least 26 deficiencies or concerns were identified and 
corrected. Phase II audience research found the most popular incentive for a site visit was a 
rebate or coupon for septic system maintenance. 

- During Phase III, the jurisdictions redeemed 140 service rebate vouchers, 44.3% more than were 
committed (140 redeemed, 97 committed). Many of the OSS were well past the three-year 
recommended inspection period. Fourteen tank deficiencies (10%) were identified and 
corrected through the program. 

- More than half of the rebate inspections in Kitsap (26 of 48; 54.2%) identified and corrected at 
least one deficiency or concern. 

- More than three-quarters (62 of 80, 77.5%) of the rebate services in Kitsap and Mason were 
past the 3-year inspection period. Thirty-four of the eighty tanks (42.5%) were serviced more 
than eleven years ago. 

Data Guided Priority-Setting 

HCRPIC program jurisdictions can use updated OSS GIS maps to prioritize future work by identifying 
areas where clusters of potentially problematic OSS coincide with water quality concerns. These maps 
also report field work locations and results to the public and decision-makers. The Hoodsport map is a 
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valuable tool that illustrates Hoodsport PIC work and fecal source corrections. It will be useful to report 
source corrections and post-corrective monitoring to WSDOH for Hoodsport shellfish classification. 

RECOMMENDATIONS  

The HCRPIC Program partners have grown the program over the past eight years and are looking 
forward to Phase IV of the HCRPIC Program. Lessons learned from previous phases and newly gathered 
information have resulted in the following recommendations: 

- The Hood Canal region should brainstorm sustainable funding options and where and how to 
focus limited Hood Canal grant funding. Ongoing, stable funding is essential to a strong, 
ongoing, and coordinated regional PIC partnership in Hood Canal. It supports a trained and 
capable staff and robust process that will result in the water quality improvements necessary to 
protect public health, recreation, and shellfish harvesting in Hood Canal.  

- HCRPIC Program partners should continue to repair OSS failures identified during Phase III 
- HCRPIC partners should utilize the data and mapping analysis from Phase III to prioritize future 

work 
- The HCRPIC partners should continue to find ways to streamline project reporting.  
- Field partners should consistently conduct quality assurance and quality control data review 

pursuant to the approved QAPP before data is submitted. Technical reporting is more robust 
and less time-consuming when regional field work and reporting consistently meet QA/QC 
measures. 

- HCRPIC partners should continue to develop effective outreach materials for the public and 
decision-makers. They should brainstorm how to celebrate successes with partners and the 
public. 

- The HCRPIC Program should continue to fund OSS service rebates to encourage maintenance of 
priority gravity septic systems without current service, and to assess OSS functional status. 
HCRPIC Phase II audience research identified tank service rebates as the number one incentive 
for a site visit.  

- The Guidance Group should work with local stormwater agencies to develop strong stormwater 
programs and recommendations. During Phase II, WSU-Ext found many challenging drainage 
issues in Hoodsport, Union, and the North Shore of Tahuya.  

In addition to these recommendations, several key findings should also be noted: 

- HCRPIC found that a field training workshop and field work guide based on important QA/QC 
considerations (survey ratings and criteria) expedited PIC field work.  

- Existing regional organizations can effectively lead a regional effort because of their established 
structure and relationships with their jurisdictions. 

- Regional PIC implementation can be more affordable because the preparation of the grant 
application, contracts, quality assurance plans and reporting are coordinated and submitted 
once. The regional approach also provides additional resources and experience that can be 
leveraged in addressing challenging PIC problems. As grant funding diminishes, it becomes more 
difficult to fund the coordination and field work components of regional implementation. 

- Regional projects benefit from a planning phase to develop a work group and program guidance. 
HCRPIC quarterly Guidance Group meetings were well attended and the partners found them 
valuable. 
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Appendix A: HCRPIC Phase III Maps 
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^ Additional figures available in file linked here 

https://hcccwagov.box.com/s/4ay6kwumer5lhwl13lpi263qc5v0zs5e
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Figure A-1: On-site Sewage Systems located in the Hood Canal watershed 
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Figure A-2: Hood Canal water quality, showing status of Shellfish Growing Areas, swimming beaches, and 
parcels closed to shellfish harvest due to pollution 
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Figure A-3: HCRPIC Phase III shoreline areas monitored 

 






















































































































