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EXECUTIVE SUMMARY

Introduction

Mason County retained the services of Murray, Smith & Associates, Inc. to provide
supplemental information to the Belfair/Lower Hood Canal Water Reclamation Facility
Plan (Gray & Osborne, 2003), amended December 2003. This document will reflect
recent population forecasts and the proposed sewer service area boundary for the Belfair
sewer project.

Background and Purpose

The Belfair/Lower Hood Canal Water Reclamation Facility Plan (Facility Plan) was
originally submitted in final form to the Washington State Department of Ecology (DOE)

in July 2001 and was approved in March 2002. The Facility Plan was amended to further
review site selection for the treatment facilities and consider service to the Belfair State Park
area to address a declaration of severe public health hazard in Lynch Cove which was issued
by the Washington State Department of Health in March 2002. The amended Facility Plan
was approved by DOE on April 15, 2004.

The Belfair Urban Improvements Feasibility Study (Perteet/MSA, 2005) was initiated in
2004 to assist Mason County in defining urban improvements for the Community of Belfair.
The Feasibility Study uncovered two limitations of the current Facility Plan: population
projections for the Belfair Urban Growth Area (UGA) did not reflect the most recent
projections developed by Mason County; and the Facility Plan did not directly correlate the
extension of the sewer services to the conditions that led to the declaration of the severe
public health hazard in the Lynch Cove/North Shore area of Lower Hood Canal.

The purpose of this document is to provide supplemental information and amend the Facility
Plan based on current population projections for the Belfair UGA and potential sewer service
area for the Lynch Cove/North Shore area.

Study Area

The proposed Belfair Sewer Service Area is comprised of two distinct areas; the Belfair
UGA and the Lynch Cove/North Shore area. Mason County has designated Belfair as an
Urban Growth Area (UGA) and identifies the need for sanitary sewers in Belfair as “an
essential first step in upgrading water quality while accommodating growth” (Belfair Urban
Growth Area Plan, Mason County).

On March 6, 2002, the Washington State Department of Health (DOH) declared a severe
public health hazard in the Lynch Cove area of Lower Hood Canal. The DOH identified
on-site septic systems as contributing to the conditions that have led to the declaration.

In response to the declaration, Mason County has implemented a process to evaluate and
develop strategies for wastewater management in the Lynch Cove/North Shore area of the
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Lower Hood Canal. The Lynch Cove Delineation Study, Parcel Analysis, Enhanced Parcel
Analysis and Wastewater Management Alternatives Memorandum were developed to assist
the Mason County Board of Commissioners in providing direction for the Belfair sewer
project and its relationship to Lynch Cove/North Shore. A working direction was defined
by the Board of Commissioners to consider service to the Belfair State Park and the existing
near-shore development.

Concurrent with the preparation of this document, Mason County considered a Limited Area
of More Intense Rural Development (LAMIRD) Boundary Justification for the Lynch
Cove/North Shore area. The LAMIRD designation would allow very limited sewer service
for existing development in the Lynch Cove/North Shore area. The County has not acted on
the proposal for the LAMIRD Boundary Justification for the Lynch Cove/North Shore area.

Population Projections

The Mason County Department of Community Development projected the Belfair UGA
population for year 2025 to be 5,600. With a current population estimated at 879, this
equates to an annual growth rate of 9.7%. The Lynch Cove/North Shore potential service
area includes approximately 293 residential units, or an equivalent population of 750. This
area lies outside the Belfair UGA and would not typically be served by a sewer system
except for the need to address the severe public health hazard. Therefore, no future
development within the North Shore service area will be allowed to connect to the sewer
and there will be no growth component associated with the Lynch Cove/North Shore
population forecast.

Table ES-1 presents the potential sewer service area population projections.

Table ES-1
Potential Service Area Population Forecast
. Lynch Cove/
Belfair U 7 North Shore Total Service
Year Service . .
. Service Population
Population .
Population
2005 594 750 1,344
2010 1,041 750 1,791
2015 1,824 750 2,574
2020 3,195 750 3,945
2025 5,600 750 6,350
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Wastewater Flows and Loadings

Based on the updated population projections and new service area boundaries, it was
necessary to derive new flows and loadings for the Belfair UGA and the Lynch Cove/North
Shore Area. Table ES-2 presents a summary of the 20-year projections of wastewater flows
and loadings for the potential service area.

Table ES-2

Potential Belfair Sewer Service Area Design Flows and Loadings
Design Flows (mgd) 2005 2010 2015 2025
Average Daily 0.18 0.26 0.40 1.07
Maximum Daily 0.36 0.52 0.80 2.14
Peak Hourly 0.63 1.91 1.40 3.74

Design Loadings (Ibs/day)
Average Daily BOD 226 325 499 1,344
Average Daily TSS 226 325 499 1,344
Alternatives

Alternatives for siting facilities, wastewater treatment and collection are evaluated in
Sections 5, 6 and 7 to supplement the information presented in the Facility Plan. The
evaluation of alternatives considers the current growth projections for the Belfair UGA and
potential sewer service area in the Lynch Cove/North Shore area.

Water Reclamation Facility Siting Alternatives

A review of potential siting alternatives for water reclamation and effluent utilization
facilities to handle the flows from the potential service area was conduced. The review of
siting alternatives was limited to water reclamation and slow-rate land application and
treatment by spray irrigation as recommended in the Facility Plan. Land application rates
and area requirements, as defined in the Facility Plan, were used in the evaluation.

Table ES-3 presents the estimated land area requirements for the potential Belfair Area
Sewer System. The land area required is separated into two components, land required for
irrigation and land required for the reclamation facilities.
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Table ES-3
Land Area Requirements

2015 Projected Flow 2025 Projected Flow
(0.40 mgd) (1.10 mgd)
Land Areg Re‘qulred for 33 acres 84 acres
Irrigation
Land Area Required for
Reclamation Facilities 15 acres 30 acres
Total Land Area Required 48 acres 114 acres

Using updated planning criteria, a preliminary evaluation of potential land application sites
surrounding Belfair was conducted by Associated Earth Sciences, Inc. (AESI). The
preliminary evaluation was limited to the North Shore/Belfair area of Lower Hood Canal
within Mason County. Four sites were identified in the Belfair area as potentially having
adequate soil type, topography, geology/hydrogeology, and distance to surface water to site
the facilities.

A preferred site was identified adjacent to the southeast corner of the Belfair UGA on
property owned by Overton & Associates, in Section 33. The site was selected based on its
suitability to accommodate land application of reclaimed water, proximity to the Belfair
UGA and it is a managed commercial forest, compatible with the application of reclaimed
water.

The expansion of the North Bay/Case Inlet (NB/CI) Water Reclamation Facility site was
discussed in detail in the Facility Plan and was the second site carried forth for further
evaluation. The Facility Plan identified that 34 acres are available for the expansion of the
water reclamation facility and 120 acres are available for the expansion of the sprayfield.

Treatment Alternatives

The review of treatment alternatives within this supplemental information is limited to
centralized wastewater treatment alternatives that have been identified in previous planning
efforts and alternatives brought to the County’s attention since the conclusion of the Facility
Plan. The original Facility Plan (2001) recommended a Sequencing Batch Reactor facility
near Belfair. The Facility Plan was amended in 2003 and concluded that wastewater should
be conveyed to an expanded North Bay/Case Inlet facility.
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The following treatment alternatives were reviewed as part of this supplemental information:
Alternative 1 — Sequencing Batch Reactor facility located near Belfair
Alternative 2 — Membrane Biological Reactor facility located near Belfair
Alternative 3 — Expansion of the North Bay-Case Inlet Reclamation Facility
Alternative 4 — Participation in the South Kitsap Industrial Area System

Normally a 20-year planning period is used to develop a Facility Plan, however, with a
projected growth rate of 9.7%, planning and constructing facilities with capacity equal to the
20-year flow projections would require significant capital investment, placing an unrealistic
financial burden on the initial project and customer base. In addition, sizing system
components for the 20-year flow projections would create operational difficulties during
start-up and initial years of service. For the initial phase of the sewer improvements the
design criteria to size treatment system alternatives presented in this supplement will be
based on the 10-year flow and loading projections.

The evaluation of treatment alternatives for the Belfair area based on updated design criteria
resulted in the identification of two viable treatment alternatives: a membrane biological
reactor adjacent to the Belfair UGA (Alternative 2) and expansion of the North Bay/Case
Inlet facility (Alternative 3). The development of these two alternatives is similar to the
conclusion of the Facility Plan, however treatment technologies proposed for the two
alternatives significantly differ from what was presented in the Facility Plan.

Collection System Alternatives

Based on the potential sewer service area and wastewater flow projections, collection
alternatives were evaluated. The review of collection alternatives was limited to the use
of a combination of conventional gravity and low-pressure sewers as recommended in the
Facility Plan. Alternatives considered the general layout of the collection and conveyance
system and sizing of specific sewers, force mains and pressures sewers to accommodate
build-out flow conditions in the Belfair UGA and current development in the Lynch
Cove/North Shore area.

For the Belfair UGA, a collection system is proposed for the core commercial area, sized to
accommodate current services and future phases extending into the UGA. Primarily, gravity
sewers and pump stations will serve the core area, along the SR-3 corridor. Pressure sewers
are proposed for the area south of Sweetwater Creek and for services west of SR-3 that may
be down gradient of the proposed sewer. To accommodate future growth, gravity sewers
and low pressure sewers are sized in accordance with Ecology guidelines, for full build-out
conditions. Pump stations and force mains will be sized to accommodate the 10-year growth
projections, similar to the reclamation facilities, to minimize the initial cost of the project and
facilitate the proper operation of the facilities during the initial years of operation.
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The shoreline homes, flat topography, stream crossings and high groundwater in the
potential Lynch Cove/North Shore service area favor the use of a low-pressure sewer
collection system. To ensure operation and maintenance consistency, it is recommended
that a low-pressure collection system be similar to those already in service at other County
maintained systems.

Program Cost

A summary of the updated siting, treatment, and collection alternative costs was developed.
The two treatment alternatives were carried forward for further analysis, a membrane
biological reactor facility near Belfair at the Overton & Associates site and expansion of

the North Bay/Case Inlet facility. The costs are separated into two components: the Belfair
UGA; and the Lynch Cove/North Shore service areas. Costs for the Lynch Cove/North
Shore service area are dependent on the implementation of the Belfair UGA sewer system.
Transmission and treatment costs for the Lynch Cove/North Shore area are incremental costs
associated with the need to increase the capacity the Belfair UGA transmission and treatment
components to accommodate the increase in flow from the potential Lynch Cove/North
Shore service area. These incremental costs are solely for the purpose of defining costs for
the Belfair UGA sewer system with and without the Lynch Cove/North Shore service area.

The estimated probable capital costs were developed and are presented in Table ES-4.
These costs represent complete program costs for the installation of the sewer components
as described. They account for all known costs associated with the proposed Belfair Sewer
project, both public and private costs.
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Table ES-4

Capital Cost Summary

North Bay-
Sewer Component Belfair MBR Case Inlet
Expansion
Belfair UGA
Collection $7,900,000 $7,900,000
Transmission $3,300,000 $9,300,000
Treatment $13,400,000 $8,700,000
Belfair UGA Subtotal $24,600,000 | $25,900,000
Lynch Cove/North Shore
Collection $8,500,000 $8,500,000
Transmission (1) $200,000 $600,000
Treatment (1) $500,000 $400,000
Lynch Cove/North Shore Subtotal $9,200,000 $9,500,000
Total Capital Cost $33,800,000 | $35,400,000
Note:

(1) Transmission and Treatment capital costs for the Lynch Cove/North Shore area are incremental costs based on
the need to increase the capacity of the Belfair UGA transmission and treatment components to accommodate
the additional flow.

Annual operation and maintenance costs were developed for each alternative as well as
an annualized replacement cost components. Replacement costs represent future capital
expenditures associated with the replacement of equipment, systems, structures and
other facilities that are at the end of their service life and have no additional value. For
comparison, the 20-year present worth value of each alternative was calculated using the
three costs components and is presented in Table ES-5.
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Table ES-5

Present Worth Summary

North Bay-
Sewer Component Belfair MBR Case Inlet
Expansion
Belfair UGA
Total Capital Costs $24,600,000 $37,500,000
Annual O&M Costs $363,000 $356,000
Annual Replacement Costs $441,000 $432.000
Belfair UGA 20-Yr Present Worth $36,500,000 $37,500,000
Lynch Cove/North Shore (1)
Total Capital Costs $9,200,000 $9,500,000
Annual O&M Costs $144,000 $122,000
Annual Replacement Costs $113,000 $120,000
Lynch Cove/North Shore 20-Yr Present Worth $13,100,000 $13,200,000
Total 20-Year Present Worth $49,600,000 $50,700,000

Note:

(1) The present worth evaluation of the Lynch Cove/North Shore presents incremental costs that are an addition to
those costs of providing sewer service to the Belfair UGA.

Plan Summary

Based on the evaluation of the viable alternatives and working direction from Mason County,

a reclamation facility, using membrane technology and land application near the Belfair
UGA is recommended to serve the Belfair UGA. Based on direction from the Board of

Commissioners, the initial sewer service area will be limited to the Belfair UGA. Service to
the Lynch Cove/North Shore area, which includes the Belfair State Park, will not be provided
at this time but may be considered as a future project phase. The following are key elements

of the recommended Facility Plan:

e As the initial phase of sewer service within the Belfair UGA, provide a combined

gravity and low-pressure sewer system to serve the core commercial area, along SR-3,

and provide facilities that can accommodate future phases as development occurs in

the UGA.

e Convey collected wastewater via a transmission force main to a reclamation facility
utilizing membrane biological reactor technology located adjacent to the UGA.

e Treat wastewater to Class A standards and provide effluent reuse by land application

at the Belfair Water Reclamation Facility located on Overton & Associates property

in Section 33.
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Based on the preliminary design criteria, costs were developed for each component of the
recommended plan. As presented in Table ES-4, the total capital cost of the recommended
plan is approximately $24,600,000. Annual operation and maintenance (O&M) and
replacement costs for the plan are approximately $363,000 and $441,000, respectively.

Project Schedule

It is expected that upon initiation of the design phase it will take a minimum of three
years to implement this plan, 18 months to complete design, permitting and acquire
easements/property and 18 months to complete construction of the proposed wastewater
facilities.

Financial Impact

Section 11 of this supplement evaluates the financial impact of completing the capital
improvements program identified. Financial Consulting Solutions Group, Inc. evaluated
current and available funding sources, developed funding scenarios, identified Capital
Facilities Charges and recommended a financial strategy to establish a viable utility based
on the program costs presented.

Mason County has already secured grants and SRF loans toward financing the project.
Table ES-6 presents a summary of those available funds.

Table ES-6

Summary of Current Available Funding

Source Amount
State Revolving Fund ‘04 $518,940
State Revolving Fund ‘06 $802,352
State Revolving Fund ‘07 $1,107.814
CTED Jobs/Communities $8,000,000
CTED Jobs Development $8,000,000
CTED Grant Reduction -($4,800,000)
08 Budget $4,800,000
Total Committed Funding $18,429,106

Three basic scenarios for funding the initial capital costs of the system were evaluated:
Scenario 1 contemplates monthly sewer rates as the primary means of funding operations,
debt repayment and capital reinvestment; Scenario 2 contemplates using Utility Local
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Improvement District (ULID) assessments to fund initial construction costs, with rates
paying ongoing O&M costs and capital reinvestment needs, and; Scenario 3 contemplates
recovery of collection system costs through ULID assessments and treatment-related costs

through monthly sewer rates.

Each Scenario represents a worse case scenario, that is no addition grants will be available
and funding will be though revenue bonds and SRF/PWTF loans. The following is a
summary of estimated initial annual revenue needs for the first year of operation (2010)
and costs impacts on a monthly equivalent residential unit (ERU) basis.

Table ES-7
Funding Scenarios

Scenario 1 Scenario 2 Scenario 3
Rate ULID Rate/ULID
Financing Financing Financing
Annual Costs (2010)
Non-Capital Costs (O&M) $415,000 $395,000 $405,000
Debt Service $690,000 $725,000 $725,000
Total Annual Costs $1,105,000 $1,120,000 $1,130,000
Revenue (per ERU)
Monthly Rate $141.08 $55.12 $106.78
Monthly Assessment $80.76 $34.80
Financing Private Costs $13.52 $13.52 $13.52
Total Monthly Impact per ERU $154.61 $149.41 $155.10

Total impact per ERU ranges between $149 and $155 per month. Based on the worse case
scenarios presented, the financial impact on the rate payers is severe. It reflects the unique
financial difficulties with construction of an entirely new sewer utility, recognizing the
challenges of financing and managing completion of a major construction project without an
ongoing revenue source. In addition, a new utility directly faces all costs of the initial system
with the corresponding cost recovery burden. In contrast, the initial cost of most collection
systems is imposed on development as it occurs, and is not a cost borne through utility rates.
As a result, the projected rates for a new system are dramatically higher than sewer rates in
other comparable utilities, and a potential obstacle to public acceptance and affordability.

In addition to evaluating funding scenarios and associated monthly rate impacts, a Capital
Facilities Charge (CFC) was calculated to determine the costs that a new connection (ERU)
to the utility should pay in order to buy-in ownership of the capacity in the system. The CFC
for the Belfair system has been calculated to be approximately $5,800 per ERU.

The severe monthly impact per rate payer reflects the challenges of financing the formation
of a new utility and stresses the need to pursue every possible traditional and untraditional
funding source available, including grants and low interest loans. The recommended
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financial strategy presented in Section 11, focuses on two areas of activity: pursuit of project
funding assistance; and development of a cost recovery system. Toward this end, it is
recommended that the County:

e Pursue all available grant funds and low cost loans.

e Consider the use of a Utility Local Improvement District (ULID) as an equitable and
secure approach to allocate and recover the capital cost of the project.

e Consider the use of short-term G.O. debt for cash management during construction
and initial operations, to be repaid from utility resources.

e Develop and undertake a utility formation process that considers and evaluates utility
formation issues and options and assembles a cohesive policy package for developing
the utility.

e Develop sound financial policies addressing utility reserves, capital improvement and
replacement funding, debt policies, rate equity, financial administration, and rate
equity objectives.

e Establish and adopt appropriate ordinances and resolutions to implement a system of
rates and charges and execute the financial management of the utility.
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SECTION 1
INTRODUCTION

Purpose

The purpose of this document is to provide supplemental information to the Belfair/Lower
Hood Canal Water Reclamation Facility Plan (Facility Plan), (Gray & Osborne, 2003)
amended December 2003. This includes updated information related to recent population
forecasts and potential sewer service area boundary changes.

Background

The Facility Plan was submitted to the Washington State Department of Ecology in July
2001 and was approved in March 2002. The Facility Plan was amended to further review
site selection for the treatment facilities and to consider service to the Belfair State Park area
to address a declaration of severe public health hazard in Lynch Cove, which was issued by
the Washington State Department of Health (Appendix A). The amended Facility Plan was
approved by DOE on April 15, 2004.

In general, the conclusions of the Facility Plan resulted in the following recommendations:

e Construction of a sewer system to initially serve the core commercial area of Belfair,
along State Route (SR) 3 and portions of SR-300 and Old Belfair Highway.

e Construct a conveyance system to transport wastewater from Belfair to the existing
North Bay/Case Inlet Water Reclamation Facility.

e Upgrade the North Bay/Case Inlet Water Reclamation Facility to accommodate the
additional flow from Belfair.

» Consider extending sewer service to the Belfair State Park area to address the current
declaration of severe public health hazard.

The Belfair Urban Improvements Project Feasibility Report (Feasibility Report),
(Perteet/MSA, 2005), was initiated in 2004 to help Mason County and the Board of
Commissioners make well-informed decisions on how to move forward with needed urban
improvements in the Belfair area, including roadway, storm water and sewer improvements.
As part of the Feasibility Report, recommendations in the Facility Plan were implemented to
develop relevant information regarding proposed sewer system improvements and to provide
planning level cost estimates. During the course of the Feasibility Report, two significant
limitations were revealed in the Facility Plan:
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1. Population projections in the Facility Plan for the Belfair UGA did not reflect the
most recent projections developed by Mason County Department of Community
Development, and;

2. The Facility Plan did not directly correlate the extension of the sewer services to the
conditions that led to the declaration of a severe public health hazard. Thus, the
service area surrounding the state park and shoreline areas had not been defined.

The Feasibility Report addressed these limitations by updating population projections and
initiating the Lynch Cove/North Shore Sewer Service Area Delineation Study (Delineation
Study), (AESI, 2005) to assist the County in defining the service area likely contributing to
the severe public health hazard in Lynch Cove.

Updating the population projections and defining the sewer service area have resulted in a
significant increase in the service area population and associated wastewater flows and
loadings than those identified in the Facility Plan. These are significant deviations in the
planning criteria that were used to develop the Facility Plan recommendations. These
deviations have raised concerns regarding the validity of the conclusions of the Facility Plan,
mainly the type and siting of the treatment facilities. With such significant deviations from
the planning criteria, Mason County concluded that an update of portions of the Facility Plan
was warranted, which is accomplished by this document.

Approach

The Facility Plan represents a wealth of information that is still valid with respect to the
planning and implementation of sewers in the Lower Hood Canal area. The supplemental
information developed within this document utilizes and builds upon the previous Facility
Plan work.

This document is purely supplemental in nature and will add to the information and
conclusions developed in the Facility Plan to reflect the impact of the revised population
projections and service area boundaries. This document shall be used in conjunction with the
Facility Plan to comply with the requirements of a facility plan in accordance with Chapter
173-240 of the Washington Administrative Code (WAC).

Scope of Work

Murray, Smith & Associates, Inc. (MSA) was retained by Mason County to provide
supplemental information to the Belfair/Lower Hood Canal Water Reclamation Facility Plan.
The scope of work was developed to assist the County in amending elements of the Facility
Plan to reflect current wastewater planning criteria.
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The following is an abbreviated scope of work to provide supplemental information to the
Facility Plan:

e Define service area

e Revise population projections

* Revise wastewater flows and loadings

e Review water reclamation facility siting alternatives
e Review treatment alternatives

e Review collection system alternatives

e Summarize the cost of system alternatives

e Document results of the above items

e Public participation

Previous Documents

Chapter 1 of the Facility Plan provides a comprehensive list of previous documents that have
been prepared pertaining to the Lower Hood Canal/Belfair area prior to the completion of the
Facility Plan. The following are documents that have been prepared since completion of the
latest Facility Plan amendment that have a direct bearing on sewer service in the Belfair and
Lynch Cove / North Shore area:

Belfair Urban Improvements Project Feasibility Report (Feasibility Report), Perteet/MSA -
March 2005

The Feasibility Report was commissioned in 2004 to help Mason County make well-
informed decisions on how to move forward with needed urban improvements in the Belfair
area, including roadway, storm water and sewer improvements. The Feasibility Report’s
Executive Summary is located in Appendix B. As part of the Belfair Urban Improvements
project, the County initiated the Lynch Cove/North Shore Sewer Service Area Delineation
Study (Delineation Study) to assist in defining the service area likely contributing to the
severe public health hazard in Lynch Cove. The Delineation Study is discussed in greater
detail in Section 2.
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