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Memo

Date: 12/18/2008

To: File

Ce:

From: Eric J'ohnston, PE, City Engineer ﬁ’f ’ I
RE: Council Approval of Sewer Plan

=

Atthe August 8, 2007 City Council meeting the ity Council approved the draft City of Oak Harbor
Comprehensive Sewer Plan.,

The motion for approval included a requirement to include a general statement related to the Oak
Harbor with the final version. Specifically the motion stated, “ To approve the 2006 City of Oak Harbor
Comprehensive sewer plan with a general statement to be added referencing the Puget Sound
Partnership and Island County being named as one of the counties for ongoing State efforts.” This
memo is the required general statement.

The Puget Sound Partnership Action Agenda published in December 2008 includes a number of action
areas for cleanup of Puget Sound. Priority action area C “Reduce sources of water pollution” specifically
identifies the Whidbey Basin as a target area for reducing poilutants generated by on site treatment
systems and municipal wastewater treatment plants. The Oak Harbor wastewater treatment plants
discharge to Oak Harbor Bay and to Crescent Harbor Bay both of which lie within the Whidbey Basin
Action Area.

The City of Oak Harbor Sewer Plan identifies the need for additional treatment capacity beginning in
2017, depending on growth rates. However, in approving the sewer plan the City Council was clear that
nothing bared the City from proceeding with projects for additional capacity early than 2017. The
Council was clear that there may be funding opportunities through the Puget Sound Partnership efforts
to assist the City in increasing wastewater treatment capacity functions while meeting the stated
priorities of the Action Plan to reduce pollutants discharged to the Whidbey Basin Action Area and that
the City should pursue those funding opportunities.
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EXECUTIVE SUMMARY

This Comprehensive Sewer Plan for the City of Oak Harbor updates the City’s previously prepared
Comprehensive Sewerage Plan (URS Greiner, 1997). The Washington State Growth Management Act
requires the City to provide sanitary services for the anticipated growth in population that may occur
during the 20 year planning period. This planning effort responds to existing system needs and the needs
associated with the population increase anticipated by the City of Oak Harbor. The updates in this
document address the City’s sewer conveyance system and treatment needs through the planning period
that extends to 2025.

BACKGROUND

Study Area

The City of Oak Harbor is near the northern end of Whidbey Island on Oak Harbor and Crescent Harbor.
The eastern portion of the City is the U.S. Navy’s Seaplane Base, which is one of two bases that make up
Naval Air Station Whidbey Island (NAS Whidbey); the other base is Ault Field, which lies to the north of
the City. The City covers 9.4 square miles, of which 4.4 square miles is the Navy’s Seaplane Base and 5.0
square miles is in the “City proper”.

The City’s urban growth area (UGA) includes all of the City of Oak Harbor, as well as unincorporated
areas to the north, between the City and Ault Field, and to the south and west. The study area for this
master plan is all of the UGA, a total of 11.8 square miles. Beyond the UGA lies the Oak Harbor Island
County Joint Planning Area (JPA), in which the City of Oak Harbor is likely to expand beyond the
20-year planning horizon. Figure ES-1 shows the city limits, UGA and JPA.

Land Use

The predominant land use in the City is residential development, with densities from 3 to 22 dwelling
units per acre. Higher densities are located primarily near the center of the City, which features a mix of
single-family and multi-family dwellings. Lower density areas, consisting mostly of single-family homes,
are located to the east, west and south of the City’s central core. Residential development has been limited
in the northern portion of the City, due largely to noise impacts from aircraft operations at Ault Field. A
survey conducted for the City’s Comprehensive Plan found that Oak Harbor’s mix of residential,
commercial, and industrial uses is generally consistent with that of similar communities in the State of
Washington. One exception is in the area of industrial land, for which Oak Harbor’s total is significantly
lower than other cities. However, the land use survey did not include UGA lands outside the city limits,
and it is likely that the percentage of industrial land will be more in line with that of other communities as
industrial land to the north of Oak Harbor is annexed over time. Table ES-1 summarizes existing land
uses within the city limits.

Population

Table ES-2 summarizes estimates used in this comprehensive plan for current population and future
population through the planning period
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Figure ES-1. City of Oak Harbor and Vicinity

TABLE ES-1.
EXISTING LAND USE IN THE CITY PROPER
Total Area Portion of City Proper Total

Land Use (acres) Area (%)
Single Family Residential 1,435 45
Multiple Family Residential 540 17
Commercial 420 13
Office 125 4
Industrial 120 4
Public 350 10
Open Space 220 7
Total 3,210 100
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TABLE ES-2.
EXISTING AND PROJECTED FUTURE POPULATION
Year Total Navy Seaplane Base City Proper
2000 19,800 4,400 15,400
2005 22,200 4,400 17,800
2011 24,200 4,400 19,800
2025 28,700 4,400 24,300

EXISTING WASTEWATER SYSTEM

Treatment Facilities

Treatment Type, Location and Ownership

The City owns, operates, and maintains a rotating biological contactor (RBC) treatment plant on SE City
Beach Drive, near the City’s central business district. The City operates and maintains, under a lease
agreement with the U.S. Navy, a second treatment plant on East Pioneer Avenue, on the Seaplane Base.

The leased plant is an aerated lagoon facility with anaerobic pretreatment.

Flow and Load Capacity

The City’s current National Pollutant Discharge Elimination System (NPDES) permit, issued on May 25,
2005, applies to both of the City’s wastewater treatment plants. The NPDES permit establishes the
following rated flow and load capacities for the treatment plants:

» RBC Plant rated capacity for wastewater influent

— Average flow for the maximum month = 0.7 million gallons per day (mgd)
— Biochemical oxygen demand (BOD) loading for the maximum month = 2,000 pounds per

day (ppd)
» Seaplane Lagoon Plant rated capacity for wastewater influent

— Average flow for the maximum month = 2.5 mgd

— BOD loading for the maximum month = 4,580 ppd

— Total suspended solids (TSS) loading for the maximum month = 5,130 ppd

Table ES-3 summarizes projections for citywide flows and BOD and TSS loads through 2025, the end of
the planning period for this comprehensive sewer plan. It is recommended that the City expand the
capacity of its treatment facilities for future flows within the 20 year planning period.
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TABLE ES-3.
PROJECTED RAW WASTEWATER FLOWS AND LOADS THROUGH 2025
2010 2015 2020 2025
Flow (mgd)
Average Annual 2.08 2.22 2.36 2.50
Maximum Month 291 3.11 3.31 3.51
Maximum Day 5.03 5.34 5.64 5.95
BOD (ppd)
Average Annual 4,288 4,584 4,880 5,177
Maximum Month 5,047 5,392 5,738 6,084
Maximum Day 7,447 7,973 8,499 9,026
TSS (ppd)
Average Annual 4,305 4,618 4,931 5,243
Maximum Month 6,273 6,733 7,194 7,655
Maximum Day 9,881 10,621 11,361 12,102

Effluent and Sludge

Disinfected secondary effluent from the RBC Plant is discharged into Oak Harbor through an 18-inch-
diameter corrugated metal outfall. The outfall is 1,160 feet long and terminates with a diffuser section
15 feet below mean lower low water. Disinfected effluent from the lagoon plant is discharged into
Crescent Harbor through an 18-inch diameter outfall. The outfall is 3,284 feet long and terminates with a
diffuser section 44 feet below mean lower low water. The NPDES permit defines the following effluent
limits:
* RBCPlant
— Monthly average effluent CBOD (carbonaceous BOD) = 25 mg/L or less
— TSS =30 mg/L or less
» Seaplane Lagoon Plant
— Monthly average CBOD = 25 mg/L or less

— TSS =75 mg/L or less.

In recent years the Seaplane Lagoon Plant has continuously met the NPDES effluent limits, except for
once in March 2004. The RBC Plant has continuously met the NPDES effluent limits except for three
occasions (June 2005, August 2004 and September 2004):

Digested sludge (biosolids) from the RBC Plant is pumped to the Seaplane Lagoon Plant where it is
further stabilized in anaerobic lagoons. Testing conducted in 2002 indicated that the biosolids met all
criteria for “exceptional quality” as defined in federal 503 regulations. The biosolids also met the Class B
requirement for testing of fecal coliform. The City plans to remove sludge from the anaerobic lagoons at
least every two years and apply it as a soil amendment to permitted land application sites.
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Collection Facilities

System Components

The gravity collection system serving the City proper consists of approximately 65 miles of PVC,
concrete, clay and ductile iron sewer pipe ranging in diameter from 6 to 24 inches. The collection system
also includes 10 lift stations and the RBC Diversion Pump Station, with approximately 5 miles of
associated ductile iron, PVC and asbestos cement force mains ranging in size from 2-inch to 16-inch.
Wastewater from the City proper flows to the RBC Plant, where it is either treated or pumped to the
Seaplane Lagoon Plant by the RBC Diversion Pump Station.

The City owns, operates, and maintains the collection system serving users outside the Navy base and
conveying flow to both treatment plants, including the conveyance infrastructure between the RBC
Diversion Pump Station and the Seaplane Lagoon Plant, part of which is a 21-inch gravity sewer. The
U.S. Navy owns, operates and maintains the collection system serving the Navy base, which conveys
flows to the lagoon treatment plant.

System Capacity

A capacity analysis of the collection system was undertaken using computer modeling. Existing
wastewater flows in the City proper were estimated from unit flows for contributions from residential, and
commercial development, schools and other public facilities. Peak hour flows from these sources were
obtained by use of a peaking factor. Peak Inflow and infiltration contributions were also included in the
model simulations derived from typical areal contribution values related to the age of development.

Out-of-manhole flooding, sewer surcharging, capacity limitation and access restrictions were used as
reference criteria for upgrading sewers. No areas of out-of-manhole flooding were identified from the
computer modeling using estimated existing flows. The modeling identified peak flows approaching
system capacity on some sections of conveyance pipe.

Computer modeling of the system using projected future flows showed greater levels of surcharging in
the areas where surcharging is indicated for existing flows. Significant surcharging and out-of-sewer
flooding are not predicted for expected flows through the end of the planning period (2025).

It is recommended that a flow monitoring study be implemented early in the planning period to verify
flow modeling predictions.

POTENTIAL SYSTEM IMPROVEMENTS

Collection System
Existing System Upgrades

The results of the capacity analysis for future flow conditions expected through the end of the
planning period (2025) were used to estimate when upgrades to the existing collection system would
be required.

Improvement Projects for the 20-Year Planning Period

The following specific projects are to be implemented within the 20-year planning period:

» Project la(i)—Upgrade the RBC Diversion Pump Station to a capacity of 10 mgd, with an
estimated cost of $1.86 million.
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» Project la(ii)—Upgrade the RBC Diversion Pump Station force main. This involves the
installation of 7,300 feet of new 28-inch pipe, with an estimated cost of $6.12 million.

» Project la(v)—Upgrade the inverted siphon to the Seaplane Lagoon headworks. This
involves the installation of 1,700 feet of new 20-inch pipe, with an estimated cost of
$1.07 million.

» Project 1b(ii)—Upgrade a portion of the gravity trunk sewer along Heller Street and Whidbey
Avenue. This involves the installation of 1,550 feet of new 18-inch pipe, with an estimated
cost of $845,000

» Project le(i)—Upgrade a portion of the gravity trunk sewer on Ely Street Trunk. This
involves the installation of 1,300 feet of new 30-inch pipe and 1,300 feet of new 36-inch
pipe, with an estimated cost of $2.11 million.

System Expansion
Improvement Projects for the 20-Year Planning Period

Expansion of the existing system will be required to support development within the UGA. The
following expansion projects were identified as needing to be implemented within the 20-year planning
period:

Expansion Area A—Scenic Heights

» Project Al—Install a new 600-gallon-per-minute (gpm) lift station in the southern portion of
Expansion Area A, with 2,300 feet of 8-inch force main connecting to an existing trunk
sewer, with an estimated cost of $600,000.

* Project A2—Install 3,100 feet of new gravity sewer in Expansion Area A connecting to the
proposed new lift station, with an estimated cost of $700,000.

Expansion Area B—Fairway Lane

* Project Bl—Install a new 1,700-gpm lift station north of Fairway Lane in Expansion Area B,
with 8,500 feet of 12-inch force main and 400 feet of new 18-inch gravity sewer connecting
to an existing trunk sewer, with an estimated cost of $3.34 million.

Expansion Area C — Crosby Road

* Project C1—Install a new 850-gpm lift station on Crosby Road in Expansion Area C, with
2,700 feet of 6-inch force main connecting to an existing trunk sewer, with an estimated cost
of $1.82 million.

Expansion Area D—Goldie Road Enterprise Area

* Project D1—Install a new 1,400-gpm lift station between Oak Harbor Road and Goldie Road
in Expansion Area D, with 1,700 feet of 12-inch force main connecting to an existing trunk
sewer, with an estimated cost of $1.86 million.

» Project D2—Install 4,800 feet of new 18-inch gravity sewer along Goldie Road in Expansion
Area D, with an estimated cost of $2.62 million.
Miscellaneous Collection System Improvements

The following miscellaneous collection system projects that are not associated with capacity deficiencies
or system expansion were identified:

» Install data recording and telemetry systems at existing lift stations
* A new standby generator for emergency power at lift stations
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» A flow monitoring study to verify base flows and quantify infiltration and inflow in the
City’s collection system

e A study to assess corrosion in the RBC Plant Diversion Pump Station force main.

Table ES-4 summarizes the resulting recommended collection system improvements and estimated costs.
Figure ES-2 shows the project locations. The recommended improvements are proposed to be
implemented in phases as needed. The schedule for implementation should be updated annually. The
order of collection and conveyance improvements is coordinated with the recommended treatment plant
improvements and assumes that all flows will be pumped from the existing diversion pump station at the
RBC plant to the SPB lagoons.

Treatment Facilities

A review of the treatment capacity and alternatives is contained in the Wastewater Treatment Facilities
Evaluation section of this plan. Based on cost and qualitative considerations, Alternative 3, Activated
Sludge, is the recommended alternative for meeting the City’s long term treatment requirements.
However, the conclusions and additional alternatives should be evaluated in more detail when the City
prepares a wastewater facility plan to expand the plant in the future. Several miscellaneous
improvements, such as a new headworks, lagoon dike protection, and upgrades to chlorination facilities
are needed at the SPB lagoon treatment plant. These miscellaneous plant improvements and common to
all alternatives for lagoon plant expansion included with this study.

Table ES-5 summarizes the recommended treatment facility improvements and estimated costs. Figure
ES-3 shows the layout of the proposed upgrades.

The treatment plant improvements are timed to be completed before they are projected to be needed in
2017. The need for new treatment facilities is a balance of conservative estimates of future flow, aging
equipment at the RBC plant and consistency with other City planning efforts. The RBC plant must be
kept in operation through the completion of treatment expansion in 2017. The RBC plant could
potentially be eliminated sooner if the treatment plant expansion schedule was accelerated.

A wastewater facility plan will need to be prepared for the proposed upgrades. Typically, five to six
years are needed for completion of a facility plan, design, permitting, financing and construction of major
treatment plant upgrades.

It is recommended that the City begin the treatment plant facility plan no later than 2011.

It is further recommended that additional alternatives, including location and treatment technologies, be
evaluated in greater detail either prior to or during preparation of a wastewater facility plan.
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TABLE ES-4.
SUMMARY OF RECOMMENDED COLLECTION SYSTEM IMPROVEMENTS
Estimated
Project Completion Planning Level
No. Location Year Description Cost
Collection System Expansion
Al  Scenic Heights 2007 Scenic Heights Lift Station and $600,000
Force Main
A2  Scenic Heights 2007 New Gravity Trunk Sewers $700,000
B1 Swantown Road/ Fort 2011 Fairway Lane Lift Station, Force $3,341,000
Nugent Avenue Main and D/S Trunk Extension
Cl1 Croshy Road 2009 Crosby Road Lift Station and Force $1,816,000
Main
D1  Heller Rd/Goldie Road 2008 Goldie Road Lift Station and Force $1,865,000
Main
D2  Heller Rd/Goldie Road 2009 Trunk Sewer from Goldie Road to $2,617,000
Proposed Lift Station
Subtotal $10,939,000
Existing Collection System Upgrades
la(i) RBC Pump Station 2009 Upgrade RBC PS to 10 mgd $1,856,000
la(ii) RBC Pump Stationto 2012 Upgrade RBC PS Force Main $6,123,000
Seaplane Base
la(v) Seaplane Base 2007 Upgrade of Inverted Siphon $1,069,000
Capacity to Lagoon Headworks
1b(ii) Heller Road/Whidbey 2010 Interim Upgrades to Heller Road $845,000
St. and Whidbey St. Trunk Sewer
le(i) Ely Street to City 2011 Interim Upgrade to Ely Street $2,113,000
Beach Sewer to RBC Pump Station
Subtotal $12,006,000
Other System Improvements
1 Various Lift Stations 2009 Install data logging/telemetry at $500,000
critical lift stations.
2 NE 7th Lift Station 2007 Purchase an additional permanent $50,000
standby generator
3 System Wide 2007 Infiltration / Inflow and Flow $175,000
Monitoring Study
4  RBC Diversion Pump 2007 Corrosion Study 100,000
Station Force Main
Subtotal $825,000
Total Cost for Recommended Collection System Improvements $23,770,000
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Figure ES-2. Recommended Collection System Improvements
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TABLE ES-5.
ESTIMATED CAPITAL COSTS FOR RECOMMENDED
WASTEWATER TREATMENT IMPROVEMENTS

Headworks $591,965
Aeration Basins $2,142,635
Clarifier system $4,799,145
Lagoon Pump Station $203,619
Disinfection & Effluent Pumping $1,965,460
Control Building $1,257,388
Wetland Dike Upgrades $917,689
RBC Plant Demolition $510,730
Subtotal $12,388,629
Contingency (30%) $3,716,589
Total estimated construction cost $16,105,218
Engineering Design (15%) $2,415,783
Construction Management (10%) $1,610,522
Sales Tax (8.3%) $1,336,733
Total Estimated Capital Cost $21,468,000

*Estimated completion by 2017.
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CHAPTER 1.
INTRODUCTION

PURPOSE

This Comprehensive Sewer Plan for the City of Oak Harbor updates the City’s previously prepared
Comprehensive Sewerage Plan (URS Greiner, 1997). The updates in this document address the City’s
sewer system and treatment plant needs through the design year, 2025. The City retained Tetra
Tech/KCM, Inc. to prepare a sewer plan update that meets the requirements of Washington
Administrative Code (WAC) 173-240-050 (Comprehensive Sewer Plans). The Washington State Growth
Management Act requires the City to provide sanitary services for the growth in population that will
occur over 20 years. This planning effort responds to existing system needs and the needs associated with
the population increase forecast by the City of Oak Harbor.

AUTHORIZATION

In April 2005, Tt/KCM was authorized to update the City of Oak Harbor’s Comprehensive Sewerage
Plan in conformance with current Washington State Department of Ecology regulations and guidelines
listed in the Washington Administrative Code.

SCOPE

Development of this report included the following tasks:
» Develop geographic information system (GIS) data and a GeoDatabase for report mapping.
» Inventory sewers, pump stations, force mains and wastewater treatment facilities.
* Analyze available population, flow, load, and infiltration and inflow (I/1) data.

e Develop a hydraulic capacity model for the existing collection system and assess the system
under existing and projected flows.

» Develop alternatives to extend and upgrade the existing collection system to correct existing
problems and accommodate projected growth.

« Evaluate flows and loads to the City’s wastewater treatment plants for past, present and future
conditions.

» Perform a capacity analysis for key treatment plant components (including primary and
secondary treatment, disinfection and sludge management).

» Develop improvement alternatives for treatment plant liquid and solids-handling processes.

e Compare alternatives and recommend treatment plant and collection system improvements
based on engineering, financial and environmental criteria. Present recommendations within a
capital improvement program identifying proposed work and estimated costs.

» Prepare environmental documentation as appropriate for implementation of the capital
improvement program.

« Develop a financial program for implementation of the first six years of the capital
improvement program.

» Assess wastewater system operation and maintenance and the emergency response plan and
recommend modifications as appropriate.
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RELATED STUDIES

The following previous studies and planning documents were used in the preparation of this report:

City of Oak Harbor Comprehensive Plan. City of Oak Harbor Development Services
Department. October 2005.

Impact of Tidal Influence on the Sewage Lagoons, City of Oak Harbor Seaplane Base. URS.
September 2005.

Fact Sheet for NPDES Permit WA-002056-7 Oak Harbor Wastewater Treatment Plants.
Washington State Department of Ecology. 2005.

Operation and Maintenance Manual Update for Seaplane Wastewater Lagoon Treatment
Facility, City of Oak Harbor, Washington. Stantec Consulting, Inc. December 2004.

Engineering Report, RBC Wastewater Treatment Plant Capacity Analysis, An Addendum to
the Engineering Report for the Upgrade of Secondary Treatment Facilities, NAS/Seaplane
Base, June 1987. URS. September 2004.

City of Oak Harbor 2003 Water System Plan. Earth Tech, Inc. and Katy lIsaksen &
Associates. May 2004.

Oak Harbor Seaplane WWTP Improvement, Addendum to the 1987 Engineering Report.
Sear-Brown and URS Corporation. March 2004.

Crescent Bay Salt Marsh and Salmon Habitat Restoration Plan. Philip Williams &
Associates, Ltd. (PWA) and University of Washington Wetland Ecosystem Team (UW-
WET). July 2003.

Pre-Design Study of Wastewater Treatment Lagoon Upgrades for Oak Harbor, Washington.
Sear-Brown. October 2001.

Comprehensive Plant Evaluation Findings for the Oak Harbor Lagoon System. Sear-Brown.
January 2001.

City of Oak Harbor Comprehensive Sewerage Plan. URS Greiner. April 1997.

Engineering Report, RBC Wastewater Treatment Plant Evaluation, an Addendum to the
Engineering Report for the Upgrade of Secondary Treatment Facilities NAS/Seaplane Base,
June 1987. URS Consultants, Inc. January 1995.

WASTEWATER SYSTEM OWNERSHIP AND OPERATION

The City of Oak Harbor owns, operates, and maintains a rotating biological contactor (RBC) treatment
plant site and facilities on SE City Beach Drive, near the City’s central business district. The City
operates and maintains, under a long term lease agreement with the U.S. Navy, a second treatment plant,
the Seaplane Base Wastewater Treatment Plant. The SPB plant is situated on land owned by the U.S.
Navy. The City owns the facilities constructed by the City after signing of the lease, however the Navy
retains ownership of the property. Improvements are considered tenant improvements. A copy of the lease
agreement is included in Appendix A. The City owns, operates, and maintains the collection system
serving users outside the Navy base and conveying flow to both treatment plants; the U.S. Navy owns,
operates and maintains the collection system serving the Navy base, which conveys flows to the lagoon

treatment plant.
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The City’s wastewater facilities representative is as follows:

Cathy Rosen, Public Works Director
City of Oak Harbor

865 SE Barrington Drive

Oak Harbor, Washington 98277
(360) 279-4500







CHAPTER 2.
BACKGROUND

STUDY AREA

The City of Oak Harbor is near the northern end of Whidbey Island in Island County, Washington. Island
County consists of Whidbey Island and Camano Island, in the area where Puget Sound meets the Strait of
Juan de Fuca (see Figure 2-1). The City is situated on Oak Harbor and Crescent Harbor, which are
adjoining embayments off Saratoga Passage, the waterway separating Whidbey Island from Camano
Island. The eastern portion of the City is the U.S. Navy’s Seaplane Base, which is one of two bases that
make up Naval Air Station Whidbey Island (NAS Whidbey); the other base is Ault Field, which lies to
the north of the City. The City covers approximately 6,030 acres (9.4 square miles), of which 2,820 acres
(4.4 square miles) is the Navy’s Seaplane Base.

The City’s urban growth area (UGA) includes all of the City of Oak Harbor, as well as unincorporated
areas to the north, between the City and Ault Field, and to the south and west (see Figure 2-2). The UGA
represents all of the Oak Harbor vicinity likely to be needed for development to accommodate urban
growth over the next 20 years. Beyond the UGA lies the Oak Harbor Island County Joint Planning Area
(JPA), in which the City of Oak Harbor is likely to expand beyond the 20-year planning horizon.

The study area for this master plan is all of the UGA. The total area of the study area is 7,540 acres
(11.8 square miles). The JPA is not included in the study area, as it is not expected to require City sewer
service within the 20-year planning period for this master plan. Some of the master plan analyses were
performed separately for the incorporated portion of the study area, excluding the Seaplane Base (“the
City proper”) and the unincorporated portion of the UGA.

The City-owned wastewater collection and treatment system currently serves almost all of the developed
area within the city limits outside the Seaplane Base. The collection system for the Seaplane Base is
owned and operated by the Navy. The Seaplane Base treatment facility is owned by the Navy and
operated by the City under a lease agreement, which is included in Appendix A.

TOPOGRAPHY

The study area generally consists of gently sloping terrain with undulating hills. Exceptions to this
general topography are the steep bluffs adjacent to the water in the southern part of the study area and the
prominent hills west of the city center. Typical slopes within the study area are 3 to 6 percent. Elevations
within the study area range from just over 400 feet (City of Oak Harbor datum) to sea level (100 feet, City
of Oak Harbor datum). Figure 2-2 shows the study area topography.

CLIMATE

The climate in the study area is generally mild and uniform because of the small range of elevations, the
rain shadow effect of the Olympic Mountains and the tempering effect of the surrounding waters. The
daily mean high temperature is 57.5°F. Average annual precipitation is 17.73 inches, of which about
6 inches falls as snow. The City experiences fairly distinct dry and wet seasons, with most of the annual
precipitation falling from October through April (URS Greiner, 1997).
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SURFACE WATERS

Oak Harbor and Crescent Harbor are the main surface waters within the Oak Harbor UGA. They are
marine waters on the east side of Whidbey Island next to Saratoga passage and Skagit Bay as shown in
Figure 2-1.

There are no significant streams or rivers within the Oak Harbor UGA. In the central area of the City, all
former open channels have been piped in the City’s storm drainage system. A few large open channels
remain in Freund Marsh. There is a small lake on the grounds of the Whidbey Golf and Country Club in
the southwestern part of the City. Drainage flows from farmlands south of the City through the Waterloo
Marsh and Loers Pond into this lake, also known as the Golf Course Pond. The western portion of the
study area includes a number of drainage sinks—topographically isolated drainage areas where
stormwater that enters can leave only by infiltration to groundwater or by evaporation. Figure 2-3 shows
the surface waters in the study area.

Crescent Harbor Marsh is a wetland system on the Seaplane Base that contains both saltwater marsh and
freshwater marsh communities. Crescent Creek provides seasonal freshwater to the system. This marsh
was once the largest (300 acres) open barrier salt marsh on Whidbey Island. Like many coastal wetlands
in the Puget Sound region, Crescent Harbor Marsh has experienced a long history of hydrologic
modifications. In the early 1900s, it was diked and drained for agricultural use, and the natural channel
was replaced with a gated culvert. In the 1960s the U.S. Navy constructed the Seaplane Lagoons
wastewater treatment plant in the center of the marsh. The plant was upgraded in 1990 by the City of Oak
Harbor. Berms surrounding the plant protect it from marsh water infusion. In 1994, the tide gate
separating the marsh from the harbor was permanently opened. However, the undersized culvert severely
limits tidal heights during the summer and impedes freshwater discharge during the winter (URS, 2005).
Currently Island County and the Navy are developing plans to restore approximately 200 acres of the
marsh as natural wetlands and juvenile salmon rearing habitat. This will require larger passages for tidal
circulation, such as larger culverts and notched channels or weirs across the sewer berms, and replacing
portions of the roadway berms with pile supported bridges (PWA, 2003).

Interspersed throughout much of the study area are designated critical areas. Critical areas, as defined in
the City’s Comprehensive Plan, include shorelines, wetlands, fish and wildlife habitat, frequently flooded
areas, areas of aquifer recharge value, and hazardous slope areas. Wetlands and hazardous slope areas are
illustrated in Figure 2-3. Tidal flats are found along the shoreline of Oak Harbor. Some wetland areas are
found within the study area, with one large wetland system associated with the shoreline. Flood hazard
areas are associated with several of the wetland areas. Geologically sensitive areas are primarily
associated with the bluffs along the shoreline and other steep slopes, and potential liquefaction areas in
the downtown area and on the Seaplane Base.

GROUNDWATER

Groundwater aquifers in the study area are contained in glacial and interglacial deposits, with elevations
generally following the surface topography (URS Greiner, 1997).

The exact number of aquifers on the island is not known. They are numerous, of varying sizes, and are
located at varying depths. These differences account for the varying depths to which wells must be drilled
to reach potable water. There is no underground river that supplies water to the island. All of the aquifers
on Whidbey Island are sole source aquifers replenished only by rain, and the aquifers are susceptible to
contamination from various ground surface sources. The North Whidbey Watershed Non-point Pollution
Prevention Plan adopted by the County in 1997 ranked residential on-site septic systems as the main
source of contamination of the aquifer. (Water Resources on Whidbey Island, League of Women Voters,
2003).
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...2. BACKGROUND

On-site systems are a relatively minor source of groundwater contamination inside the City because the
vast majority of sewage in the City is discharged to the sewer system. There are only an estimated 136 on-
site septic systems inside the City as discussed in Chapter 6 of this report. Other potential sources of
groundwater contamination in the City include leaking sanitary sewers, use of pesticides and herbicides,
runoff of petroleum products from roads and runoff from industrial and military sites.

The depth to groundwater varies widely across the City of Oak Harbor water service area. Variations
occur with both geography and seasonal variations. Generally speaking however, gravity sewers in Oak
Harbor are typically constructed in the dry meaning that little or no dewatering is necessary for sewer
trenches of 8-10 foot depths.

GEOLOGY

Geologic characteristics in the study area are largely the result of regional glacial processes. Erosion and
deposition associated with glaciation have strongly influenced regional topography, soils, and
groundwater characteristics.

Soils in the study area are generally a sandy loam developed under a heavy stand of timber in mild, moist,
nearly frost-free climate. The parent material can be described as undulating and rolling, gravelly and
stony, coarse to moderately coarse textured material underlain by loose glacial outwash. However, soils
throughout the study area are highly variable.

There are 18 soil classifications within the study area, with subclassifications based on slope. Most soils
in the central area of the City are of the Townsend variety, which are characterized by a sloping well-
drained soil underlain by compact gravelly till. North of this central area, the soil transitions to Whidbey
soils, which are well-drained soils underlain by a cemented glacial till. To the west, the soil transitions to
Coveland soil, a poorly drained soil underlain by fine-textured till, marine or lake-laid sediments.
Continuing west, the soil transitions into Hoypus soil, an excessively drained soil underlain by loose
gravelly or sandy drift or wind-reworked areas.

WATER SUPPLY

The Water Division of the Oak Harbor Public Works Department provides City customers with treated
water obtained from Anacortes via 10- and 24-inch transmission lines, and from an aquifer below the city
via three wells. The Anacortes supply is the primary source. Oak Harbor has entered into a 20-year Water
Supply Agreement with Anacortes, and renegotiates water charges and committed water volume with an
annual amendment. The most recent water service amendment (2002) allows Oak Harbor to draw
2.66 million gallons per day, which is expected to be an adequate supply through 2013. The Navy and the
City have an equal allocation of water capacity through the existing transmission lines. The supply and
transmission system have sufficient capacity to meet the projected 2013 peak-day demand for the UGA
service area (City of Oak Harbor, 2005). Figure 2-4 shows the key elements of the City water system.

The quality of treated water from Anacortes and the raw water from the City’s wells complies with state
drinking water standards. The immediate area surrounding the City proper is served by about 30 water
purveyors, each of which generally serves fewer than 100 customers. According to Island County Public
Health and Human Services, the quality of water provided by these purveyors generally meets state
drinking water standards, although the water has a high iron and manganese content (URS Greiner, 1997).

OTHER WASTEWATER FACILITIES

Under the requirements of WAC 173-240-050 for general sewer plans, the City must assess the feasibility
of developing regional wastewater facilities with neighboring communities and industries within 20
miles. The following are within 20 miles of the City:
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e On Whidbey Island

Penn Cove Water and Sewer District Wastewater Treatment Plant
Town of Coupeville Wastewater Treatment Plant

City of Langley Wastewater Treatment Plant

Ault Field Wastewater Treatment Plant

e Off Whidbey Island

City of Anacortes Wastewater Treatment Plant

Fisherman Bay Sewer District Wastewater Treatment Plant

City of Port Townsend Sewage Treatment Plant

Port Flagler State Park Sewage Treatment Plant

City of Stanwood Sewage Treatment Plant

City of Mount Vernon Wastewater Treatment Plant

Warm Beach Christian Camp & Conference Center Wastewater Treatment Plant

2-4
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City of Oak Harbor Comprehensive Sewer Plan...

Due to the City of Oak Harbor’s island location, pumping wastewater to treatment facilities off Whidbey
Island was not considered. The four existing facilities on Whidbey Island are several miles away from
Oak Harbor and were designed to serve small communities and towns. In addition, the topography is
undesirable. Therefore, joint use is not feasible at this time.
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CHAPTER 3.
LAND USE AND POPULATION

Planning decisions regarding sewage treatment facilities, interceptors, and collection systems rely on
analysis and projection of population and land use. Population forecasting data and land use information
used for the analysis in this report were provided by the City’s Planning Department.

PLANNING AREAS

The study area was divided into two planning areas for analysis in this comprehensive plan:

* The City Proper—The area inside the current Oak Harbor city limits, excluding the Navy’s
Seaplane Base.

*  The Unincorporated UGA—The area of the UGA outside the city limits.

LAND USE
Existing Land Use

The information in this section is summarized from the City of Oak Harbor Comprehensive Plan (City of
Oak Harbor, 2005).

A survey conducted for the Comprehensive Plan found that Oak Harbor’s mix of residential, commercial,
and industrial uses is generally consistent with that of similar communities in the State of Washington.
One exception is in the area of industrial land, for which Oak Harbor’s total is significantly lower than
other cities. However, the survey did not include UGA lands outside the city limits, and it is likely that
the percentage of industrial land will be more in line with that of other communities as industrial land to
the north of Oak Harbor is annexed over time. The land use designations are shown in Figure 3-1.

The predominant land use in the city is residential development with densities from 3 to 22 dwelling units
per acre. Higher densities are located primarily near the center of the City, which features a mix of single-
family and multi-family dwellings. Lower density areas, consisting mostly of single-family homes, are
located to the east, west and south of the city’s central core. Residential development has been limited in
the northern portion of the City, due largely to noise impacts from aircraft operations at Ault Field. The
remaining areas of the City are developed with the following land uses:

e Commercial uses include the Central Business District (CBD), smaller neighborhood
businesses, and auto-oriented businesses and large retail facilities located along highway
corridors. The CBD features older buildings that are home to a mix of office and retail uses,
as well as restaurants. The area also includes several undeveloped and underdeveloped
parcels that present opportunities for future development. The commercial area along State
Route (SR) 20 has developed in a manner that accommodates the auto-oriented public; it also
includes businesses that feature large-scale buildings and parking lots.

* Land developed or designated for industry is located primarily in the northern part of the
City. This area is within the “Air Installation Compatible Uses Zone” designated by the
Navy, based on noise impacts and accident potential associated with aircraft activity at Ault
Field. This area is best suited to industrial uses, and is not suitable for residential
development.
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» Public and institutional uses include public and private schools, churches, municipal
buildings and facilities, park and recreation facilities, and open space (whether public or
private):

— The greater Oak Harbor area is served by School District #201, which operates one high
school, two middle schools and six elementary schools. Several private schools also
provide educational services, generally serving the K — 8 school population. A branch of
Skagit Valley College is located in Oak Harbor on 2.5 acres at the east end of Pioneer
Way.

— Municipal facilities include City Hall on SE Barrington Drive, a police station across the
street from City Hall, a fire department headquarters station on E. Whidbey Avenue, the
library on the Skagit Valley College campus, and the public works/municipal shops
facility.

— City parks and recreation facilities include 25 parks. In addition, the School District owns
approximately 85 acres of playgrounds and athletic fields, and the Navy manages some
207 acres of parks and fields for use by Navy personnel and their dependents.

Table 3-1 summarizes existing land uses within the City Limits.

TABLE 3-1.
EXISTING LAND USE IN THE CITY PROPER

Total Area2 Portion of City Proper Total

Land Use (acres) Area (%)
Single Family Residential 1,435 45
Multiple Family Residential 540 17
Commercial 420 13
Office 125 4
Industrial 120 4
Public 350 10
Open Space 220 7
Total 3,210b 100

a. Area based on 2005 GIS data.
b. Does not include Naval Air Station. Naval Air Station contains approximately 2,820 acres.

Future Land Use

Projected land use for the Urban Growth Area, as defined in the City’s 2005 Comprehensive Plan, is
based on City and County zoning designations. Zoning designations are shown in Figure 3-2. Future
development in any area must conform to the zoning for that area, therefore zoning designations were
used as a guide in estimating future levels of development in the study area. Potential near-term and long-
term growth scenarios are discussed in Chapter 7.
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...3. LAND USE AND POPULATION

POPULATION

The following sources and methods were used to develop estimates of existing and future population in
the study area:

» The City’s Planning Department provided population data for the year 2000 (based on U.S.
Census data) and for 2025. The numbers provided by the City’s Planning Department are
lower than estimates used in previous planning documents. The City’s 1997 Sewer Plan
references the Washington State Office of Financial Management’s low, medium and high
projections, and uses the high projection (2.55-percent annual growth rate) of 32,316 people
in the year 2016 for planning purposes. The City’s 2005 Comprehensive Plan uses the
medium projection (2.05-percent annual growth rate) of 29,704 people in the year 2020. The
City’s 2003 Water System Plan uses the high projection and estimates a total of 31,773
people in the year 2023. The population data provided by the City’s Planning Department for
this report is significantly lower than previous estimates because the City recently discovered
a miscalculation in the state’s earlier projections.

» Population on the Seaplane Base for the year 2000 was obtained through an analysis of U.S.
Census block data in a GIS format.

* In the year 2000, population for the City proper (the incorporated area outside the Seaplane
Base) was calculated as the difference between the total City population provided by the
Planning Department and the estimated Seaplane Base population.

» For the year 2005 population estimate, growth in the City proper since the year 2000 was
estimated based on a review of plats. For collection system analysis, it was assumed that the
Seaplane Base population would remain unchanged from the year 2000.

» The year 2011, population was estimated based on a review of areas that are projected to be
developed within the next six years, per discussions with the City’s Planning Department. For
collection system analysis, it was assumed that the Seaplane Base population would remain
unchanged from the year 2000.

» For the year 2025 population estimate, City staff noted that the Navy periodically considers
base closures and expansions which could result in unforeseen population changes at the base
during the next 20 years. However, current assumptions are based on Navy Planning which
indicates no planned increase in population on the Naval Air Station Whidbey Island
Seaplane Base. For this report, it was assumed that the Seaplane Base population would
remain the same as the estimated 2005 population, and the population for the City proper was
calculated as the difference between the total City population provided by the Planning
Department and the estimated Seaplane Base population.

e Total study area population was calculated as the sum of the populations in the City proper
and in the unincorporated areas of the UGA.

A long-term growth projection of population was estimated based on future zoning
designations at maximum densities for the entire UGA. Under these conditions, it is assumed
that the city limits will have expanded to include all of the current urban growth area.

Table 3-2 summarizes the resulting population estimates.
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TABLE 3-2.
EXISTING AND PROJECTED FUTURE POPULATION

Year Total Navy Seaplane Baseb City Propere

2000 19,800 4,400 15,400

2005 22,200 4,400 17,800d

2011 24,200 4,400 19,800

2025 28,700 4,400 24,300¢
Long Term Growth 66,100 4,400 61,700

a. Total city population for 2000 and 2025 provided by Oak Harbor Planning Department.

b. Seaplane Base population estimated from Census block data for 2000; assumed to remain constant through
2025.

c. City proper population for 2000 and 2025 calculated as difference between City total provided by Planning
Department and estimated Seaplane Base population.

d. Growth in City proper population from 2000 to 2005 estimated based on review of plats.

e. City proper is the area within the current city limits for the corresponding year, excluding the Seaplane
Base.
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CHAPTER 4.
PERMITS, REQUIREMENTS, AND REGULATIONS

Wastewater treatment facilities must meet the regulations and requirements of many federal, state, and
local regulatory agencies. This chapter summarizes applicable rules and regulations and permits that
apply to Oak Harbor’s wastewater facilities.

FEDERAL REGULATIONS
Federal Water Quality Acts

Programs and policies to protect water quality were first initiated on a nationwide scale by the federal
Water Pollution Control Act of 1956. This act was amended by the Water Quality Act of 1965, the Clean
Water Restoration Act of 1966, and the Water Quality Improvement Act of 1970. The Water Pollution
Act Amendment of 1972 (Public Law 92-500) replaced the previous language of the Act entirely. This
Act requires states to establish water quality standards for all of their water bodies. The standard must
consist of two parts: a designation of the use of the water body; and the water quality criteria that water
body must maintain to protect the designated uses from pollution. The State of Washington complies with
this regulation through WAC 173-201A, which is described later.

The Clean Water Act of 1977, in further amending the 1972 amendment, required any agency conducting
an activity that may result in a discharge into navigable waters to obtain certification from the appropriate
water pollution control agency, verifying that the discharge complies with applicable effluent limitations
and water quality standards. Further, these amendments established National Pollutant Discharge
Elimination System (NPDES) permits, which regulate point discharges into water, and required various
types of water quality planning by states. Grants for facilities and training were also authorized under
these amendments.

With increased environmental awareness of the extent and effects of nonpoint pollution, Congress passed
the Water Quality Act of 1987, which directs states in developing programs designed to reduce nonpoint
source pollution and requires the following from each state:

» Submit a report identifying navigable waters that cannot meet water quality standards without
action to control pollution.

» Identify the categories of pollution sources.

» Describe processes for identifying best management practices and control strategies.

» Identify state and local programs for controlling pollution from both point and nonpoint
sources.

These amendments resulted in the development of the Puget Sound Water Quality Management Plan,
which applies to Puget Sound, the Strait of Juan de Fuca, and all waters draining into them (PSAT, 2000).

Federal Effluent Limitations

Section 301 of the federal Water Pollution Control Act requires all publicly owned wastewater treatment
facilities to provide a minimum of secondary treatment unless a special waiver is obtained. This act
defines secondary treatment as follows:
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» The monthly average of biochemical oxygen demand (BOD) and total suspended solids
(TSS) concentrations shall not exceed 30 milligrams per liter (mg/L).

» The weekly average of BOD and TSS concentrations shall not exceed 45 mg/L.
» The monthly average removal of BOD and TSS shall be at least 85 percent.
» The pH of the effluent shall be between 6.0 and 9.0.

Oak Harbor’s lagoon and RBC treatment plants qualify for exceptions to these secondary treatment
standards as discussed later in this chapter. There can be additional exceptions to these regulations when
treatment works receive combined sewer flows or certain industrial wastes. However, in general, these are
the minimum federal requirements for effluent quality. The Washington State Department of Ecology
administers these regulations under the NPDES as discussed later in this chapter.

Federal Standards for Use or Disposal of Sludge

The federal document that regulates the use and disposal of sewage sludge is the Code of Federal
Regulations, Part 503 (40 CFR 503, EPA 1993). These regulations, published in February 1993, address
three main sludge disposal options:

e Land application
»  Surface disposal

e Incineration.

Land-applied sludge must meet requirements in the 503 regulations for reducing pathogens and vector
attraction. Two basic classes for pathogen reduction are established in the regulations: sludge distributed
in bagged form must meet Class A requirements; and sludge applied to the land in bulk form must meet
Class B requirements. Only bulk land application is evaluated as a disposal option for this comprehensive
sewer plan.

Pathogen Reduction

Class A sludge must have levels of fecal coliform organisms below 1,000 per gram of total solids and
meet other time and temperature requirements, or the sludge must have been treated with an EPA-defined
“process to further reduce pathogens.” These processes include composting, heat drying, heat treatment,
thermophilic aerobic digestion, irradiation, and pasteurization.

Class B sludge must have levels of fecal coliform organisms less than 2 million per gram of total solids,
or meet other requirements, or the sludge must have been treated with an EPA-defined “process to
significantly reduce pathogens.” These processes include aerobic digestion for a mean cell residence time
greater than 40 days at 20°C or 60 days at 15°C, air drying, anaerobic digestion, composting, or lime
stabilization.

Vector Attraction Reduction

The regulations require that land-applied sludge be processed to reduce its “vector attraction.” This means
that the sludge should be stabilized sufficiently to not be an attraction to rodents or birds that could spread
pathogens contained in the sludge and thereby increase the risk of human exposure. The basic measure of
the adequacy of sludge stabilization in the regulations is that the volatile solids concentration in the
sludge be reduced through processing by at least 38 percent. A series of alternative procedures are
provided for reducing vector attraction, including injection below the ground surface.
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Metals

Limits are specified for the concentration of various metals in the sludge and for the cumulative loading
of these metals on the land used for its application. Table 4-1 lists the concentration limits for any sludge
that is land applied. Table 4-2 lists further guidelines for sludge that is land applied in bulk. Either the
monthly average concentration criteria or the cumulative pollutant loading rate criteria must be met.

TABLE 4-1.
CEILING CONCENTRATIONS FOR METALS IN
LAND-APPLIED SLUDGE

Parameter Ceiling Concentration Limit (mg/kg) |

Arsenic 75

Cadmium 85

Copper 4,300

Lead 840

Mercury 57

Molybdenum 75

Nickel 420

Selenium 100

Zinc 7,500

TABLE 4-2.
METAL CONCENTRATION LIMITS FOR BULK SEWAGE SLUDGE
LAND APPLICATION
Monthly Average Concentration Cumulative Pollutant

Parameter Limit (mg/kg) Loading Rate (kg/hectare)
Arsenic 41 41
Cadmium 39 39
Copper 1,500 1,500
Lead 300 300
Mercury 17 17
Nickel 420 420
Selenium 100 100
Zinc 2,800 2,800

Other Measures

In addition to regulating the quality of biosolids, the regulations require specific management measures,
including the following:

» Record-Keeping and Reporting—Records must be kept by the owner describing the quantity
and quality of the biosolids that have been applied to specific sites for up to five years. Even
if the owner has a contract for biosolids disposal with a private contractor, the owner is

ultimately responsible for the record-keeping and reporting.
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* Monitoring—The owner is responsible for monitoring the biosolids for metals and specific
pathogens on a regular basis.

» Management Practices—Biosolids should not be applied to flooded, frozen, or snow-covered
ground, so that biosolids do not enter surface waters.

EPA Reliability Criteria

An important reference for wastewater treatment plant reliability is the EPA’s Design Criteria for
Mechanical, Electric, and Fluid System and Component Reliability (EPA 1974). This document outlines
requirements in three reliability classes, with specific provisions for each unit process. Table 4-3
summarizes its requirements for component reliability.

The EPA’s requirements are very similar to Ecology’s reliability requirements, which are discussed later
in this chapter. The wastewater facilities proposed in this sewer plan and engineering report will comply
with the EPA and Ecology Class Il reliability criteria.

National Environmental Protection Act

The National Environmental Protection Act (NEPA) requires appropriate environmental documentation
for projects that could have a significant adverse impact on the quality of the natural and human
environment. The EPA can declare that a proposed action is categorically exempt from these
requirements. Otherwise, the proposing agency must prepare an Environmental Information Document
(EID), commonly referred to as an Environmental Assessment or Environmental Report. An
Environmental Report assesses environmental elements, such as soils, water quality, and air quality, and
addresses how a proposed project complies with federal and state regulations. The EPA uses the
Environmental Report to determine whether to issue a “finding of no significant impact” or to require an
environmental impact statement.

Clean Air Act

The Federal Clean Air Act of 1992 requires that all federally funded projects be in compliance with state
and regional air quality plans. The local air-quality authority for Island County is the Northwest Clean Air
Agency; agency requirements are discussed later in this chapter.

Historical and Archaeological Sites

Both federal and state laws require agencies to assess the effects of their proposed projects on significant
archeological and historic properties. If facility improvement projects impact identified historical or
archaeological sites, a more detailed evaluation of the site and potential impact of the project on the site
will be required.
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TABLE 4-3.
SUMMARY OF EPA DESIGN CRITERIA FOR SYSTEM AND COMPONENT RELIABILITY
Component Class | Class Il Class Ill
Reliability Works discharging into navigable waters that  Works discharging into navigable Works not otherwise
classification could be permanently or unacceptably waters that would not be classified as
damaged by effluent that was degraded in permanently or unacceptably Reliability Class | or 11
quality for only a few hours. Examples of damaged by short-term effluent
Reliability Class | works might be those quality degradation, but could be
discharging near drinking water reservoirs, damaged by continued (on the order
into shellfish waters, or in proximity to areas  of several days) effluent
used for water contact sports. degradation.
Trash removal Required Same as Class | Same as Class |
Grit removal Required if sludge is handled Same as Class | Same as Class |
Clean-out of solids  Provisions for cleaning of solids required for ~ Same as Class | Same as Class |

components prior to degritting or
sedimentation

Controlled Screened, gravity overflow required with Same as Class I, but no holding Same, as Class | but no

diversion alarm, annunciation, and measurement of flow basin required holding basin required
discharged. Holding basin required

Unit operation Required except for unit operations with two ~ Same as Class | Same as Class |

bypassing or more open basins

Mechanically Backup manual screen required Same as Class | Same as Class |

cleaned bar screens

Pumps Capacity to handle peak flow with any one Same as Class | Same as Class |
pump out of service must be provided

Comminution Overflow bypass must be provided with Same as Class | Same as Class |
manual bar screen

Primary With largest unit out, remaining units shall Same as Class | At least two basins

sedimentation have design flow of at least 50 percent of the

basins total design flow to that unit operation

Final and chemical ~With largest unit out, remaining units shall With largest unit out, remaining At least two basins;

sedimentation have design flow of at least 75 percent of the  units shall have design flow of at backup not required

basins, trickling total design flow to that unit operation least 50 percent of the total design ~ for chemical

filters, filters, and flow to that unit operation; backup  sedimentation basins,

activated carbon not required for chemical filters, and activated

columns sedimentation basins, filters, and carbon columns

activated carbon columns
Aeration basin At least two equal volumes shall be provided  Same as Class | Single basin
permissible

Aeration blowers Sufficient to provide for peak oxygen Same as Class | At least two units

or aerators demands with the largest capacity unit out of
service

Diffusers Designed so that isolation of the largest Same as Class | Same as Class |

section of diffusers does not measurably
impair oxygen transfer capability
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TABLE 4-3 (continued).

SUMMARY OF EPA DESIGN CRITERIA FOR SYSTEM AND COMPONENT RELIABILITY

Component

Class |

Class Il

Class 11

Chemical flash
mixer

At least two basins or a backup means of adding chemicals

Backup not required

Backup not required

Flocculation basins

At least two basins

Backup not required

Backup not required

Disinfectant
contact basins

With largest unit out, remaining units shall have design
flow of at least 50 percent of the total design flow to that
unit operation

Same as Class |

Same as Class |

Sludge handling

Alternate methods of sludge disposal and/or treatment shall
be provided for each sludge treatment unit operation
without installed backup capability. No recycles permitted
that will compromise liquid treatment.

Same as Class |

Same as Class |

Sludge holding
tanks

May be used to back up downstream tanks

Same as Class |

Same as Class |

Sludge pumps

A backup pump shall be provided for each set of pumps that
performs the same function. The capacity of the pumps
shall be such that with any one pump out of service, the
remaining pumps will have capacity to handle the peak
flow.

Same as Class |

Same as Class |

Anaerobic sludge

digestion

At least two digestion tanks shall be provided. At least two
of the digestion tanks provided shall be designed to permit
processing all types of sludge normally digested. Tanks
shall have sufficient flexibility or backup equipment to
ensure that mixing is not lost when any one piece of
equipment is out of service. Uninstalled backup is
acceptable for mixing equipment

Same as Class |

Same as Class |

Aerobic sludge
digestion

Backup aeration basin not required. At least two blowers
shall be provided. Uninstalled backup is permissible.
Largest section of diffusers can be isolated.

Sludge holding
tanks

May be used to back up downstream tanks

Same as Class |

Same as Class |

Vacuum filter

There shall be sufficient number of vacuum filters to enable
the design flow to be dewatered with largest capacity unit
out of service. Two vacuum pumps and two filtrate pumps
shall service each vacuum filter. These may be uninstalled.

Same as Class |

Same as Class |

Centrifuges

There shall be sufficient number of units to enable the
design flow to be dewatered with largest capacity unit out
of service. The backup unit may be uninstalled.

Same as Class |

Same as Class |

Incinerators

A backup incinerator is not required. Auxiliary equipment
shall be provided with backup.

Same as Class |

Same as Class |
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TABLE 4-3 (continued).

SUMMARY OF EPA DESIGN CRITERIA FOR SYSTEM AND COMPONENT RELIABILITY

Component

Class |

Class Il

Class Il

Electric power
source

Two separate and independent sources of electric power
shall be provided to the works either from two separate
utility substations or for a single substation and a works-
based generator. Capacity of backup power shall be
sufficient to operate all vital components, during peak
wastewater flow conditions, together with critical lighting
and ventilation.

Power distribution
external to the
works

The independent sources of power shall be distributed to
the works transformers in a way to minimize common
mode failures from affecting both sources.

Power distribution
within the works

See Referenced EPA document

Instrumentation
and control
systems

Automatic control systems whose failures could result in a
controlled diversion or a violation of the effluent
limitations shall be provided with a manual override.
Instrumentation whose failure could result in a controlled
diversion or a violation of the effluent limitations shall be
provided with an installed backup sensor and readout.
Alarms shall be provided to monitor the condition of
equipment whose failure could result in a controlled
diversion or a violation of the effluent limitations. Vital
instrumentation and control equipment shall be designed
to permit alignment and calibration without requiring a
controlled diversion or a violation of the effluent
limitations

Aucxiliary systems

If a malfunction of the system can result in controlled
diversion or a violation of the effluent limitations and the
required function cannot be done by any other means,
then the system shall have backup capability.

Same as Class | except
those vital

components to support
the secondary
processes need not be
included as long as
treatment equivalent
to sedimentation and
disinfection is
provided.

Same as Class |

Same as Class |

Same as Class |

Same as Class |

Sufficient to operate
the screening or
comminution facilities,
the main wastewater
pumps, the primary
sedimentation basins,
and the disinfection
facility during peak
flow together with
critical lighting and
ventilation.

Same as Class |

Same as Class |

Same as Class |

Same as Class |

Reference: U. S. Environmental Protection Agency. Design Criteria for Mechanical, Electric, and Fluid System and Component
Reliability. MCD-05, EPA-430-99-74-001. Office of Water Program Operations. Washington, D. C.,

Floodplains and Wetlands

The EPA restricts treatment projects on environmentally sensitive lands such as floodplains and wetlands.

Agricultural Lands

It is EPA policy under the Farmland Protection Policy Act (PL 97-98) to protect agricultural lands from
“irreversible loss as an environmental or essential food production resource.”
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Coastal Zone Management

The Coastal Zone Management Act requires that all federal activities be consistent with approved state
coastal zone management programs to the maximum extent possible. This project is located in a coastal
zone county and is consistent with Washington’s Coastal Zone Management Program and enforceable
regulatory policies (State Environmental Policy Act, Water Quality, Air Quality and the Shoreline Master
Program). A shoreline development permit would be needed prior to construction if construction is
planned within 200 feet of the ordinary high water mark.

Fish and Wildlife Protection

The Fish and Wildlife Coordination Act requires that projects “controlling or modifying any natural
streams or other body of water” be done in a way that protects fish and wildlife resources and habitats.

Endangered Species Act

Projects with a federal “nexus,” including federal permits, approvals or funding, require compliance with
the Endangered Species Act. Listed species include the following:

» Southern resident killer whale—federally listed endangered species

» Bald eagle—federally and state listed threatened species

» Bull trout—federally listed threatened species and a state listed species of concern

» Chinook salmon— federally listed threatened species and a state listed species of concern

»  Coho salmon—federal candidate species.

If a project affects an endangered species of plant or wildlife, it should include mitigating measures to
reduce the impact.

Magnuson-Stevens Fishery Conservation and Management Act

In December 1998, the National Marine Fisheries Service (which has since been renamed as NOAA
Fisheries) issued interim final regulations to implement the essential fish habitat (EFH) requirements of
the 1996 Sustainable Fisheries Act. This act significantly amended the Magnuson-Stevens Fishery
Conservation and Management Act of 1976.

The amended Magnuson-Stevens Act requires the following: for federal actions that may adversely affect
EFH, except activities covered by a General Concurrence, federal agencies must provide a written
assessment of the effects of that action on EFH. EFH is defined as “waters and substrate necessary to fish
for spawning, breeding, feeding, or growth to maturity.” EFH must always include the critical habitat of
endangered and threatened species.

United States Navy Seaplane Lagoon Lease Agreement

In addition to the City of Oak Harbor’s rotating biological contactor (RBC) treatment plant, the City
operates and maintains, under a lease agreement with the U.S. Navy, a second treatment plant on East
Pioneer Avenue, on the Seaplane Base portion of NAS Whidbey. This leased plant is an aerated lagoon
facility with anaerobic pretreatment that is owned by the U.S. Navy. A copy of the lease agreement is
included in Appendix A. The U.S. Navy owns, operates and maintains the collection system serving the
Navy base, which conveys flows to the lagoon treatment plant.
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STATE POLICIES AND REGULATIONS

As allowed under the Clean Water Act, Washington State has developed requirements for surface water
quality that are more stringent than those developed by the federal government. Ecology administers the
NPDES wastewater and stormwater permits and has requirements relating to protection of ground and
surface waters.

Agencies other than Ecology can have involvement in construction and operation of facilities located in
critical areas. The Washington State Department of Fish and Wildlife (WDFW) has involvement in cases
involving fish-bearing streams. In addition, the Washington State Department of Natural Resources
(DNR) has authority for facilities to be constructed on tidelands or along shorelines.

Water Quality Standards for Surface Waters

The Department of Ecology adopted water quality standards that became officially effective on December
21, 2006. General conditions listed in the 2006 standards are as follows (WAC 173-201A-010):

» All surface waters are protected by narrative criteria, designated uses, and an antidegradation
policy.

» Based on the use designations, numeric and narrative criteria are assigned to a water body to
protect the existing and designated uses.

*  Where multiple criteria for the same water quality parameter are assigned to a water body to
protect different uses, the most stringent criteria for each parameter are to be applied.

» Surface waters of the state include lakes, rivers, ponds, streams, inland waters, saltwaters,
wetlands, and all other surface waters and water courses within the jurisdiction of the state of
Washington.

Fresh Waters

No freshwater streams in the study area for this sewer plan are specifically designated in the 2006
standards, so the following general designations apply:

e All surface waters of the state not individually designated are to be protected for the
following uses:

— Salmon and trout spawning, rearing, and migration
— Primary contact recreation

— Domestic, industrial, and agricultural water supply
— Stock watering

— Wildlife habitat

— Harvesting

— Commerce and navigation

— Boating

— Aesthetic values.

» All lakes with a mean detention time greater than 15 days and all feeder streams to lakes are
to be protected for the following uses:

— Salmon and trout spawning, core rearing, and migration
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— Extraordinary primary contact recreation

Table 4-4 lists water quality standards that apply for surface waters in the study area.

TABLE 4-4.

WASHINGTON STATE FRESHWATER WATER QUALITY CRITERIA (WAC 173-201A)

Water Quality Parameter

Requirement

Fecal coliform

Primary Contract Recreation: Shall not exceed a geometric mean value of 100
colonies/100 ml, and shall not have more than 10% of all samples obtained for
calculating the geometric mean value exceeding 200 colonies/100 ml.

Extraordinary Primary Contract Recreation: Shall not exceed a geometric mean
value of 50 colonies/100 ml, and shall not have more than 10% of all samples obtained
for calculating the geometric mean value exceeding 100 colonies/100 ml.

Dissolved Oxygen

Salmon and trout spawning, noncore rearing, and migration: Shall exceed 8.0 mg/L
Salmon and trout spawning, core rearing, and migration: Shall exceed 9.5 mg/L

Total Dissolved Gas

Shall not exceed 110 percent of saturation

Temperature

Salmon and trout spawning, noncore rearing, and migration: Shall not exceed
17.5°C due to human activities.

Salmon and trout spawning, core rearing, and migration: Shall not exceed 16.0°C
due to human activities.

When natural conditions exceed the temperature criteria, no temperature increases will
be allowed that increase temperature by more than 0.3°C.

pH

Salmon and trout spawning, noncore rearing, and migration: 6.5 to 8.5, with
human-caused variation of less than 0.5 units

Salmon and trout spawning, core rearing, and migration: 6.5 to 8.5, with human-
caused variation of less than 0.2 units

Turbidity

Shall not exceed 5 NTU (nephelometric turbidity units) over background when
background is 50 NTU or less, or have more than a 10% increase in turbidity when the
background turbidity is more than 50 NTU.

Toxic or Radioactive
Substances

Toxic, radioactive, or deleterious material concentrations must be below those which
have the potential, either singularly or cumulatively, to adversely affect characteristic
water uses, cause acute or chronic conditions to the most sensitive biota dependent upon
those waters, or adversely affect public health. Specific criteria per WAC 173-201A-
240, 173-201A-250

Aesthetic Values

Shall not be impaired by the presence of materials or their effects, excluding those of
natural origin, which offend the senses of sight, smell, touch, or taste.

Marine Waters

Ecology classifies Saratoga Passage and Skagit Bay, the marine waters east of Oak Harbor, for the
following designated uses (WAC 173-201A-610):

e Aguatic life uses—excellent quality

» Shellfish (clam, oyster and mussel) harvest
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*  Primary contact recreation

*  Wildlife habitat

» Harvesting (salmonid and other fish; crustacean and other shellfish)
e Commerce and navigation

e Boating

e Aesthetics.

Table 4-5 lists water quality standards that apply for marine waters in the study area.

TABLE 4-5.
WASHINGTON STATE MARINE WATER QUALITY CRITERIA
(EXCELLENT QUALITY AQUATIC LIFE USES; SHELLFISH HARVEST)

Water Quality Parameter ~ Requirement

Fecal coliform Shellfish Harvest and Primary Contact Recreation: Shall not exceed a
geometric mean value of 14 colonies/100 ml, and shall not have more than 10%
of all samples obtained for calculating the geometric mean value exceeding 43
colonies/100 ml.

Dissolved Oxygen Shall exceed 6.0 mg/L

Temperature Shall not exceed 16.0°C due to human activities.
When natural conditions exceed the temperature criteria, no temperature
increases will be allowed that increase temperature by more than 0.3°C.

pH 7.0 to 8.5, with human-caused variation of less than 0.5 units

Turbidity Shall not exceed 5 NTU (nephelometric turbidity units) over background when
background is 50 NTU or less, or have more than a 10% increase in turbidity
when the background turbidity is more than 50 NTU.

Toxic or Radioactive Toxic, radioactive, or deleterious material concentrations must be below those

Substances which have the potential, either singularly or cumulatively, to adversely affect
characteristic water uses, cause acute or chronic conditions to the most sensitive
biota dependent upon those waters, or adversely affect public health. Specific
criteria per WAC 173-201A-240, 173-201A-250

Aesthetic Values Shall not be impaired by the presence of materials or their effects, excluding
those of natural origin, which offend the senses of sight, smell, touch, or taste.

Source: Chapter 173-201A WAC

Anti degradation

The 2006 water quality standards emphasize anti degradation. All actions that may have an impact on the
existing quality of a water body will require the project proponent to assess whether the project will have
a measurable impact (called a Tier Il analysis). A tier Il analysis will be a required component of any
facility plan the City develops for a new treatment plant or for a treatment plant expansion.
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Department of Natural Resources Aquatic Lands Outfall Easement

The Washington State Department of Natural Resources (DNR) has granted an easement of aquatic land
to the City of Oak Harbor for the lagoon treatment plant’s outfall. This 30-year easement agreement
commenced on January 1, 2000 and terminates on December 31, 2030 and includes the stipulation that
the City make progress toward reducing discharges through the outfall. At this time, the City does not
have an easement for the RBC treatment plant’s outfall, but an easement may be required in the future. A
copy of the lagoon outfall easement agreement is included in Appendix B.

NPDES Wastewater Permit

The State of Washington administers the federal NPDES effluent limitations. All wastewater discharges
into the waters of the state, including treated effluent from treatment plants, must be permitted through the
Department of Ecology with an NPDES permit. The City’s current NPDES permit, issued on May 25,
2005, applies to both of the City’s wastewater treatment plants. A copy of the permit is included in
Appendix C.

Influent Limits

The NPDES permit identifies the following rated capacity for influent wastewater flow to the City’s
treatment plants:

 RBC plant
— Average flow for the maximum month = 0.7 million gallons per day (mgd)
— BODg loading for the maximum month = 2,000 pounds per day (ppd)

e Lagoon plant
— Average flow for the maximum month = 2.5 million gallons per day (mgd)
— BODg loading for the maximum month = 4,580 pounds per day (ppd)
— TSS loading for the maximum month = 5,130 pounds per day (ppd)

Effluent Limits

Currently effluent discharges through the RBC Plant and Seaplane Lagoon outfalls are regulated by
technology-based effluent limits that require secondary treatment. Under standard secondary treatment
limits effluent BOD and TSS concentrations must not exceed 30 mg/L. However, both Oak Harbor
treatment plants qualify for exceptions to this regulation, and they are regulated by alternative secondary
treatment effluent limits.

» The alternative effluent limits for the RBC Plant require monthly average effluent CBOD
(carbonaceous BOD) to be 25 mg/L or less and TSS to be 30 mg/L or less.

» The alternative effluent limits for the Seaplane Lagoon require monthly average CBOD to be
25 mg/L or less and TSS to be 75 mg/L or less.

CBOD limits are used rather than BOD limits because lagoons and RBCs generally remove less
nitrogenous oxygen demand than standard secondary plants, which causes the treatment plants to
exceed the standard 30-mg/L limit for BOD.

Alternative TSS limits are used because lagoons remove less TSS than standard secondary treatment.
Alternative TSS limits typically are only allowed for average flows up to 2 mgd from lagoons (see
WAC 173-221-050(2), in Appendix D); however the NPDES permit for the Seaplane Lagoon allows
average discharges up to 2.5 mgd at alternative secondary treatment limits. The 2.5-mgd limit appears
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to have been set when Ecology approved the engineering report for the lagoon upgrade in 1987,
months before the 2-mgd limit was formally established in the WAC (11/12/87). As long as the
lagoon-based system is not expanded to treat more flow, the alternative limits will remain. If the
lagoon-based system is expanded then the entire system must meet standard secondary limits.

Table 4-6 summarizes effluent limits established in the NPDES permit.

TABLE 4-6.
NPDES PERMIT LIMITS

Outfall from RBC
Treatment Plant

Outfall from Lagoon

Parameter Treatment Plant

Carbonaceous Biochemical Oxygen Demand (5-day)
Max. Average Monthly Concentration 25 mg/L 25 mg/L
Max. Average Monthly Load 146 ppd 521 ppd
Min. Average Monthly Removal of Influent Load 85% 85%

Max. Average Weekly Concentration 40 mg/L 40 mg/L

Max. Average Weekly Load 233 ppd 834 ppd
Total Suspended Solids

Max. Average Monthly Concentration 30 mg/L 75 mg/L

Max. Average Monthly Load 175 ppd 1,564 ppd

Min. Average Monthly Removal of Influent Load 85% 65%

Max. Average Weekly Concentration 45 mg/L 110 mg/L

Max. Average Weekly Load 263 ppd 2,294 ppd
Fecal Coliform Bacteria

Max. Average Monthly Concentration 200/100 mL 200/100 mL

Max. Average Weekly Concentration 400/100 mL 400/100 mL
Daily pH

Minimum 6 6

Maximum 9 9
Total Residual Chlorine

Max. Average Monthly Concentration 0.114 mg/L 0.5 mg/L

Max. Daily Concentration 0.26 mg/L 0.75 mg/L

Acute Toxicity

No toxicity in 1%

effluent

Other Special Conditions

The NPDES permit includes additional conditions relating to facility operation and maintenance and
planning for maintaining adequate capacity. There are also conditions governing the City’s ability to
accept industrial wastewater and requirements to evaluate infiltration and Inflow, report overflows and
bypasses and more. See all the special conditions in the permit in Appendix C.
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NPDES Stormwater Permit

Construction projects recommended in this sewer plan that disturb more than 1 acre will require a
construction general permit for stormwater discharge under NPDES requirements. Mitigation measures
are required, including preparation of a stormwater pollution prevention plan. During construction,
temporary erosion and sediment control measures are required. City policy will determine whether the
permit is secured by the City or construction contractor.

Washington State Standards for Use and Disposal of Sludge

WAC 173-308, Biosolids Management, establishes guidelines for treatment and land application of
biosolids generated by municipal wastewater treatment facilities. These mirror the federal guidelines in
40 CFR 503 that are described earlier in this chapter. The state Department of Ecology has authority to
enforce these rules and may, if it chooses, delegate some of the authority to local health departments.

Washington Department of Ecology Criteria for Sewage Works Design

The Ecology-developed Criteria for Sewage Works Design (Ecology 2008), also known as the Orange
Book, is a guide for design of sewage collection and treatment systems. Any projects initiated under the
authority of this comprehensive sewer plan must conform to the most recent revision of the Orange Book
that is available at the time the project is designed. The latest version of the Orange Book is available on
the internet at www.ecy.wa.gov/pubs/9837.pdf.

The primary goals of the manual are as follows:

» To ensure that the design of sewage collection and treatment systems is consistent with state
public health and water quality objectives

» To establish a basis for the design and review of plans and specifications for sewage
treatment works and sewerage systems

» To establish the minimum requirements and limiting factors for review of sewage treatment
work and sewerage system plans and specifications

* To assist the owner or the owner’s authorized engineer in the preparation of plans,
specifications, reports, and other data

e To guide departments in their determination of whether to issue approvals, permits, or
certificates for sewage treatment works or sewer systems.

Ecology uses the Orange Book design guidelines to review and approve reports, plans, and specifications.
Design guidelines presented in this book will be used to evaluate the capacity of the proposed treatment
facility and to establish design criteria for this comprehensive sewer plan. The Orange Book also presents
guidelines for wastewater treatment component design, including the number of units required for
operation during peak flows. In general, state requirements follow the federal requirements outlined in
Table 4-3. The state reliability classification scheme is shown in Table 4-7. The wastewater facilities
proposed in this sewer plan and engineering report will comply with the EPA and Ecology Class Il
reliability criteria.
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TABLE 4-7.
RELIABILITY CLASS SYSTEM IN THE ORANGE BOOK

Reliability Class  Applies to

| Works whose discharge, or potential discharge, (1) is into public water supply,
shellfish, or primary contact recreation waters, or (2) as a result of its volume and/or
character, could permanently or unacceptably damage or affect the receiving waters or
public health if normal operations were interrupted.

I Works whose discharge, or potential discharge, as a result of its volume and/or
character, would not permanently or unacceptably damage or affect the receiving waters
or public health during periods of short-term operations interruptions, but could be
damaging if continued interruption of normal operations were to occur (on the order of
several days).

Il Works not otherwise classified as Reliability Class I or II.

Standards for Water Reclamation

The Washington State Departments of Health and Ecology jointly released a set of standards for
wastewater reclamation projects in September 1997. The Water Reclamation and Reuse Standards
describe the treatment and quality requirements for a variety of end uses. Four basic classes of reuse
quality are listed, along with their suitability for various end uses. The four classes vary from Class A
(highest quality) to Class D (lowest quality). For uses such as groundwater recharge or direct injection
into a drinking water aquifer, there are more stringent standards than any of these four classes. Landscape
irrigation requires Class A reclaimed water, which is defined as follows:

“Class A Reclaimed Water” means reclaimed water that, at a minimum, is at all times an
oxidized, coagulated, filtered, disinfected wastewater. The wastewater shall be considered
adequately disinfected if the median number of total coliform organisms in the wastewater
after disinfection does not exceed 2.2 per 100 milliliters, as determined from the
bacteriological results of the last 7 days for which analyses have been completed, and the
number of total coliform organisms does not exceed 23 per 100 milliliters in any sample.

If surface percolation is used for land application, a nitrogen removal step is required in addition to other
Class A requirements.

The Water Reclamation and Reuse Standards also list requirements for redundancy, including redundant
filtration and disinfection equipment. Storage requirements are also listed, including emergency storage
and wintertime storage.

On-Site Sewage RequirementsOn-site septic systems or on-site sewage systems (OSS) are the most
common methods of wastewater treatment for homes, commercial establishments, and other places that
are not connected to a public sewer system. An on-site sewage system consists of a network of pipes, a
septic tank, and a drainfield, and provides subsurface soil treatment and dispersal of sewage. Properly
functioning on-site sewage systems protect public health and the environment by preventing untreated
wastewater from coming into contact with people, ground, or surface water.

On-site sewage systems are regulated and characterized by wastewater flows. Smaller on-site sewage
systems are designed for flows up to 3,500 gallons per day (gpd). The State Board of Health promulgates
rules for these systems and the local health jurisdictions have the authority for implementation and
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approval. Large on-site sewage systems (LOSS) dispose of 3,500 to 100,000 gallons of wastewater per
day.

The Departments of Ecology (Ecology) and Health (DOH) have regulatory jurisdiction over large on-site
sewage systems. Ecology and DOH have split jurisdiction over the management of LOSS disposing of
3,500 to 14,500 gpd; Ecology manages mechanical systems and DOH handles non-mechanical systems.
Ecology has regulatory authority for all systems over 14,500 gpd.

Legislation passed in 2007 revises the jurisdiction for large on-site systems. State Bill 5894 requires
DOH to issue operating permits and develop standards for all newly-defined LOSS by July 1, 2009. The
legislation re-defines large on-site sewage systems as systems disposing of 3,500 to 100,000 gpd of
wastewater. Also under the new legislation LOSS may include mechanical treatment and may not be used
for treatment and disposal of industrial wastewater or combined sanitary sewer and storm water
systems

Joint Aquatic Resources Permit

If construction will be performed in any state waterways, a joint aquatic resources permit application
(JARPA) may need to be prepared. To promote efficiency and reduce overlap, state agencies and the U.S.
Army Corps of Engineers developed the JARPA, which can be submitted for the following permits:

WDFW?’s Hydraulic Project Approval (HPA)
» Local agency shoreline management permits

»  Department of Ecology Water Quality Certification and Approval for Exceedance of Water
Quiality Standards

» Corps of Engineers Section 404 and Section 10 Permits

« Marine and aquatic lease.

State Environmental Policy Act

A State Environmental Policy Act (SEPA) review is required upon completion of this comprehensive
sewer plan, and the SEPA Checklist is included in Appendix E. A SEPA review is an environmental
checklist or an environmental report completed to ensure that there are no adverse environmental impacts
from proposed projects. The City of Oak Harbor will issue a threshold determination as to whether
significant environmental impact may be expected for implementation of the recommendations in this
plan. This determination will be sent to Ecology for concurrence.

State Environmental Review Process; Department of Ecology
Documentation

To be eligible for financial assistance from the State Water Pollution Control Revolving Fund, this plan
must comply with the State Environmental Review Process (SERP; WAC 173-98-100). The SERP was
established “to help ensure that environmentally sound alternatives are selected and to satisfy the state’s
responsibility to help ensure that recipients comply with the National Environmental Policy Act and other
applicable environmental laws, regulations, and executive orders.” Development of this comprehensive
sewer plan included an extensive public involvement program and environmental documentation, and
these efforts fully satisfy SERP.

In addition, the Department of Ecology has adopted a set of requirements for environmental
documentation in coordination with USDA Rural Development. Requirements include sending out a
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project description and summary of the proposed action to applicable regulatory agencies and requesting
input and comments regarding the proposed action.

Office of Archaeology and Historic Preservation Approval

Cultural resources are addressed in over 100 federal laws, regulations, and guidelines, including the
National Environmental Policy Act of 1969 (NEPA) and the National Historic Preservation Act of 1966,
amended in 1992 (NHPA). Section 106 of the NHPA requires federally assisted undertakings to take into
account the effects of those undertakings on historic properties that are included in or may be eligible to
be included in the National Register of Historic Places. “Historic properties” refers to prehistoric
archaeological sites as well as buildings, structures, and other historic sites.

Applicable state laws include the Indian Graves and Records Act (RCW 27.44), which prohibits
knowingly disturbing a Native American or historic grave, and the Archaeological Sites and Resources
Act (RCW 27.53), which requires that anyone proposing to excavate into, disturb, or remove artifacts
from an archaeological site on public or private lands obtain a permit from the Office of Archaeology and
Historic Preservation.

Three elements are involved in cultural resources studies:
» The identification and evaluation of historic properties.
» Assessment of effects of the proposed undertaking on historic properties.

» Consultation among principal parties to consider ways to avoid, reduce, or mitigate adverse
effects.

The first element, identification and evaluation, is of most concern at the beginning stages of projects.
Methods for identification of historic properties consist of archival research, field survey, and
consultation.

Archival research, including a check of the Washington state site inventory and records at the Office of
Archaeology and Historic Preservation (OAHP), is conducted prior to any field activity in order to
determine if sites are already recorded in the project area or its vicinity. Other information is collected
from ethnographic and historic accounts, previous regional cultural resource investigations, informants,
maps, photographs, and environmental information. Research to determine the age of landforms involved
and the extent of modern disturbance are especially important. Locations of archaeological sites may be
identified by this process. The potential for buried and hence undiscovered sites, or uplifted former
shorelines favorable for habitation, may also be determined. Field visits are made after completion of the
background research to verify field conditions, discuss construction locations and methods, and to
identify historic properties. The results of these investigations are presented in a report for submittal to
appropriate agencies and tribes. The report includes recommendations for dealing with any sites
discovered, additional discovery measures, if necessary, monitoring high-potential locations, and a
Discovery Plan to be enacted in the event archaeological material is encountered during construction.

LOCAL POLICIES
City Sewer Regulations

City regulations pertaining to sewers are outlined in Title 14 of the Oak Harbor Municipal Code. The
code identifies the following as important considerations related to the City’s sewer system (Oak Harbor
Municipal Code 14.01.010):

»  Where sewers are available, hookup shall be mandatory.
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* Requirements and rates should be made as uniform as is reasonably practical so that each
customer bears its proportionate share of the costs of operation.

* It is necessary to prevent introduction of pollutants and materials into the Oak Harbor sewer
system that will interfere with operation of the sewage treatment plants or inhibit or prevent
flow of sewage along sewer lines or through pump stations.

* It is necessary to prevent introduction of pollutants into the Oak Harbor sewer system that
will pass into receiving water inadequately treated or otherwise be incompatible with the Oak
Harbor sewer system.

» Itis necessary to ensure compliance with all applicable statutes and regulations with regard to
biosolids disposal.

» It is necessary to ensure that the general public is protected from dangerous materials being
disposed of in the sewage collection and treatment process.

» It is necessary to provide a safe environment for personnel working in the Oak Harbor sewer
system.

» To lower costs of operation, it is desirable to ensure that waste products be recycled.

» Properties being added to the Oak Harbor sewer system should pay a proportionate share of
costs of sewer facilities to serve the property.

The City code also establishes it as a policy that sewer connections shall not be allowed outside the city
limits except in areas designated by written resolution as a sewer service area (Oak Harbor Municipal
Code Chapter 14.25).

SEPA Review

The City of Oak Harbor has adopted by reference the policies of the State Environmental Policy Act (Oak
Harbor Municipal Code 20.04.010). The City can deny or condition actions within the city limits to
mitigate or prevent adverse environmental impacts. For the implementation of any work proposed in this
sewer plan, the City of Oak Harbor, as lead agency, will issue a threshold determination of likely
environmental impact. A copy of the SEPA checklist for the projects recommended in this report is
included in Appendix E.

If the City determines that there will be no probable significant adverse environmental impacts from the
projects proposed or that the impacts would be properly mitigated, the lead agency would prepare and
issue a “determination of nonsignificance” (DNS) or “mitigated determination of nonsignificance”
(MDNS). A *“determination of significance” (DS), which acknowledges the potential for significant
environmental impacts, would require an environmental impact statement (EIS) that describes existing
conditions, addresses and evaluates alternatives, analyzes potential environmental impacts and addresses
mitigation measures.

Shoreline Management

Under Chapter 19.56 of the Oak Harbor Municipal Code, all development activities in shoreline areas of
the City must conform to the Oak Harbor Shoreline Master Program.

Stormwater Regulations

The design and construction of capital improvements recommended in this sewer plan must comply with
the stormwater regulations outlined in Title 12 of the Oak Harbor Municipal Code. Construction may
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require an erosion and sediment control plan or a permanent stormwater quality control plan (Oak Harbor
Municipal Code 12.30.130). The City has adopted by reference the Washington Department of Ecology’s
Storm Water Management Manual for the Puget Sound Basin (Oak Harbor Municipal Code 12.30.310).

Critical Areas Regulations

The design and construction of capital improvements recommended in this sewer plan must comply with
the regulations for environmentally sensitive areas outlined in Title 20 of the Oak Harbor Municipal
Code. No action shall be taken that results in any alteration of a critical area except as consistent with the
purposes, requirements, objectives and goals of this title. The Oak Harbor Critical Areas Atlas provides a
guide for identifying the approximate location and extent of critical areas.

Local Building Codes and Permits

All new construction must abide by City and County building codes and required permits.

County Requirements for Archeological Sites

Island County maintains a current inventory of all known and suspected historical and archaeological
sites. Developers should check with the Department of Community Development to determine whether a
particular project within the proximity of a shoreline is located within a historical or archaeological site.
For such sites, County regulations require that a professional archaeologist evaluate the site to determine
potential impacts and recommend mitigation. Local tribal authorities must be contacted if human remains
or historical or archaeological resources are encountered. Tribal addresses and telephone numbers include
the following:

Tulalip Tribes (South Whidbey) Swinomish Tribal Community (North Whidbey and Camano)
7615 Totem Beach Road 11404 Moorage Way

Marysville, WA 98271 LaConner, WA 98257

Natural Resources Office: (360) 466-1236

(360) 651-4480 (360) 466-1615 (fax)

(360) 651-4490 (fax) Icampbel@cnw.com (email)

Northwest Clean Air Agency

The Northwest Clean Air Agency (NWCAA) regulates construction and modification of potential air
contaminant sources in Island, Skagit and Whatcom Counties. The Agency must be notified of
construction projects so that it may review whether a permit is required; review requirements are outlined
in Section 300 of the NWCAA regulations. Activities exempt from review include the following
wastewater-related activities:

»  Septic sewer systems, not including active wastewater treatment facilities

» NPDES permitted ponds and lagoons used solely for the purpose of settling suspended solids
and skimming of oil and grease

»  Sewer manholes, junction boxes, sumps and lift stations associated with wastewater treatment
systems.

Uniform Fire Code

County fire officials have authority to enforce the national Uniform Fire Code (UFC). Article 80 of the
UFC identifies required measures to prevent, control, and mitigate dangers related to the use and storage
of hazardous chemicals.
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Development Standards

All new construction must comply with the City of Oak Harbor’s Development Standards. Section 4 of
these standards addresses sanitary sewer development standards and is included in Appendix F.
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CHAPTER 5.

COLLECTION SYSTEM DESIGN CRITERIA AND FLOWS

DESIGN CRITERIA

Collection system design criteria used for this comprehensive sewer plan are developed from the City of
Oak Harbor’s 2006 Development Standards, the Department of Ecology’s Criteria for Sewage Works
Design (also known as the Orange Book), the City of Oak Harbor Comprehensive Plan, and data provided
by City staff. Where design or construction requirements conflict, or information is omitted, design

criteria are selected based on the following order of preference:

1.
2.
3.

4.

The City’s 2006 Development Standards set requirements for the design and construction of sewage
collection systems. A copy of the City’s standards for sanitary sewers is included in Appendix F. Key

City of Oak Harbor Development Standards
City of Oak Harbor Municipal Code

The current version of WSDOT and APWA Standard Specifications for Road, Bridge, and
Municipal Construction

The Orange Book.

standards include the following:

Within the corporate City limits where a public sewer is available it must be used except as
allowed by the Oak Harbor Municipal Code (OHMC) 14.03.060. “Available” will generally
mean there is a main within 200 feet of the property to be served. If there is no main along the
property frontage, the main shall be extended to and along the property frontage.

For existing lots, new septic systems within the Oak Harbor City limits are not allowed if
public sewer is available for connection. New lots created through a subdivision, short plat or
other land use action shall provide sewer connection to each new lot.

The design of any sewer extension/connection shall conform to City Standards and the
Orange Book.

As required by OHMC 14.03.070 the layout of extensions shall provide for future
continuation of the existing system as determined by the City. Sewer mains shall extend the
entire front footage of each lot to be served except where there is no possible future extension
as determined by the City Engineer.

New gravity systems shall be designed on the basis of an average daily flow of sewage not
less than 65 gallons per capita per day (65 gpcd). Consideration shall be made for infiltration
and inflow. A peaking factor of 2.11 should be used for major sewerage areas. Other
guidelines and peaking factors and design flows are contained in the Orange Book.

When deviations from the foregoing per-capita rates and peaking rates are used, a description
of the procedure used for sewer design shall be submitted to the City’s Engineering Division
for review and approval.

Construction of new sewer systems or extensions of existing systems will be allowed only if
the existing receiving system is capable of supporting the added hydraulic load.

Collection and interceptor sewers shall be designed and constructed for the ultimate
development of the tributary areas.
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» Sewer systems shall be designed and constructed to achieve total containment of sanitary
wastes and maximum exclusion of infiltration and inflow.

» Computations and other data used for design of the sewer system shall be submitted to the
City for approval.

« All sewers shall be designed to prevent damage from superimposed loads. Proper allowance
for loads on the sewer because of the width and depth of trench should be made. When
standard-strength sewer pipe is not sufficient, extra-strength pipe shall be used.

e Minimum size for sewer mains is 8 inches in diameter. For pipe diameters 12 inches or less
and depths up to 15 feet, all gravity sewer pipe shall be PVC, ASTM D 3034 SDR 35.
Material for all other diameters, depths or other special conditions, shall be appropriate for
the application, must be approved by the City Engineer, and may include: PVC, ductile iron,
concrete, vitrified clay, ABS, or polyethylene.

»  Precast manholes shall be provided at a maximum of 400-foot intervals, at intersections, and
at changes in direction, grade, or pipe size. Minimum manhole diameter is 48 inches.

*  Pipes should be designed with slopes no less than those listed in Table 5-1.

TABLE 5-1.
MINIMUM SLOPES FOR A SELECTION OF
SEWER PIPE DIAMETERS

Pipe Diameter

(inches) Minimum Slope (feet/foot)
8 0.0040
10 0.0028
12 0.0022
15 0.0015
18 0.0012
21 0.0010

Source: Ecology Orange Book 1998

»  Pump systems shall be designed in accordance with the Orange Book. The number of pumps
shall not be less than two. Where only two pumps are provided, they shall be of the same
type, size and capacity. The minimum size of force mains shall be 4 inches.

Applications to serve property with privately operated pressure facilities such as grinder pump stations
require special review and approval by the City. The City is currently reviewing design and contractual
requirements associated with these facilities.

PROJECTED BASE FLOWS

Sewage base flows were estimated for 2005, 2011, 2025 and long-term growth conditions (maximum
development of the sewer service area as allowed by existing zoning) within the City proper. For the
purposes of the collection system analysis the base flow was subdivided into three component sources:
residential; commercial; and schools.
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The flow contribution from each source was examined in order to determine average unit flows. These
were used in conjunction with peaking factors and the inflow and infiltration (I/1) contribution to facilitate
geographic distribution of flow-loading for the collection system capacity analysis detailed in Chapter 7.
The derivation of these unit flows, peaking factors and I/l contribution is detailed in the following
sections.

For the treatment plant capacity analysis, detailed in Chapter 8, where the geographic distribution of flow-
loading was not relevant, base flow was not divided into components but treated on a per capita basis.

Residential Unit Flow

Residential flows were determined using zoning and population projections developed by Tt/KCM and
City staff. Residential zoning includes Single Family Residential (R-1), Limited Multiple Family
Residential (R-2), Multiple Family Residential (R-3), and Multiple Family Residential (R-4).
Development density varies among these categories and is summarized in Table 5-2.

TABLE 5-2.
ALLOWABLE RESIDENTIAL DEVELOPMENT

DENSITIES

Zoning Designation Units per Acre

R-1 Single Family 3-6

R-2 Limited Multi-Family 3-12

R-3 Multi-Family 6-16

R-4 Multi Family 12-22

Source: City of Oak Harbor Comprehensive Plan

An existing residential unit flow of 50 gpcd was calculated based on 2004 winter water use data and
actual population provided by the City. Winter data was used because virtually all water used during this
time is discharged to the sewers. This figure was validated by wastewater flow data and was therefore
used for planning purposes rather than the estimate of 65 gpcd used in the previous Comprehensive Plan
and incorporated into current development standards; the 50 gpcd value is based on more recent data.

The City’s estimate of average household size in 2005 was 2.69 persons, down from the 2.88 persons
reported in the 1990 census and slightly lower than the 2.70 persons reported in the 2000 census.

Commercial Unit Flow

Commercial properties contribute significant daily wastewater flows. Zoning in this category includes
Neighborhood Commercial, Central Business District, Community Commercial, Auto Industrial
Commercial, Highway Corridor Commercial, Planned Business Park, Planned Industrial Park, Industrial,
and Residential Office. Public zoned areas, except schools and open areas such as parks and cemeteries,
were also considered to contribute to the commercial flows.

2004 wet-weather water consumption records for commercial customers was examined to determine
average commercial flows. By comparing this total to an estimate of developed commercial area served
by the collection system, a unit value of approximately 500 gallons per acre per day (gpad) was
determined. Due to the availability of commercial land, it was assumed that this estimate would remain
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appropriate for the duration of the 20-year planning horizon. However, it is projected that, as commercial
development reaches saturation, this unit flow will increase to 1,500 gpad.

School Unit Flow

Oak Harbor’s sewer system serves School District #201, which consists of one high school, two middle
schools, six elementary schools and one alternative high school. Crescent Harbor Elementary is located
on the Seaplane Base and Clover Valley Elementary is located at NAS Ault Field. The City’s
Comprehensive Plan estimates a 2004 enrollment of about 6,000 students in grades K-12. Historical water
consumption records for these facilities, provided by the City, were reviewed and a representative value
was determined for each school.

For design purposes the Orange Book indicates rates of 10 gpd per student in grade schools and junior
high schools, and 16 gpd per student for high schools.

Base Flow Peaking Factors

Wastewater base flows vary over the course of each day in accordance with water usage and over the
course of the year as influenced by tourism, seasonal employment, and other factors. Short duration peak
flows (peak-hour) may occur at any time of the day throughout the year for various reasons. Sewer
system facilities must have sufficient capacity to handle peak-hour flows.

Peaking factors for base flows are estimated based on Figure 5-1, which is from Ecology’s Orange Book.
For the City’s 2005 population of 22,200, the graph gives a peak-hour peaking factor of 2.6, which means
the peak-hour flow would be approximately 2.6 times the average daily flow. For planning purposes, a
factor of 3.0 was used to estimate peak-hour base flows in the main sewer lines in the existing system,
similar to the approach used in the 1997 Comprehensive Sewer Plan. For future design of infrastructure
serving smaller service areas, higher peaking factors may be required.

INFILTRATION AND INFLOW

Infiltration is groundwater seepage into a sewer collection system through fractured or defective pipes,
leaking pipe joints, and manhole walls. The daily volumes of groundwater infiltration fluctuate due to
seasonal changes in groundwater depths and can range from almost non-existent flows in late summer to
very high sustained flows during the wet spring months. Under the latter case, high infiltration flow
volumes can be attributed not only to the depth of groundwater over the collection system, but also to the
fact that a much greater proportion of the system is submerged. Infiltration from private side sewer
laterals is generally acknowledged as one of the most significant contributors to this flow source,
particularly in older systems.

Inflow is water entering the sewer collection system from street and area drains, catch basins, manhole
covers, roof downspouts, and building foundation drains.

New Sewers

Infiltration and inflow (I/1) rates in new sewers are estimated based on unit I/l flow rates that have been
used for many years to plan municipal sewer systems in the Puget Sound region. The unit rate used for
maximum-month I/l flow is 400 gpad. The peak-day I/l rate is 900 gpad, and the peak-hour I/l rate is
1,100 gpad. The City needs to rigorously inspect construction of all new mainline sewers and side sewers
to ensure that these I/1 rates are achieved. Careful sewer construction is needed even with use of modern
pipes and manholes with O-ring gaskets or welded plastic joints.
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Figure 5-1. Ratio of Peak-Hour Flow to Design Average Flow

Existing Sewers

City staff indicated that there are no areas served by a combined sewerage system. However, the older
sewered area bounded by SR 20, Whidbey Avenue, Regatta Street and the shoreline was noted as
receiving more I/l than more recently developed areas to the north and west.

An investigation of available flow meter data was undertaken in order to examine the relationship
between the inflow and infiltration components of I/I, to identify the month with maximum I/l and to
estimate the peak-day and peak-hour I/l rates. Flow meter data was available for the RBC Plant, the
headworks to the Seaplane Lagoon treatment plant and the inflows to the Seaplane Base.

Relationship of Inflow and Infiltration

To examine the relationship between inflow and infiltration, the correlation between rainfall and total
flow was studied. Figure 5-2 shows daily rainfall totals versus daily total flows and indicates a relatively
weak relationship between the two variables. In contrast, Figure 5-3 shows a strong correlation between
the 30-day rainfall total and the 30-day rolling average total flow. It was therefore concluded that
infiltration due to elevated groundwater levels is the more significant component of I/1 in the City.

Maximum Month I/

Maximum-month I/1 rates were based on 30-day rolling average total flows for the period of record. This
highest figure occurred during the period between August 22 and September 13, 2004 and equated to a
flow rate of 406 gpad, based on an estimate of 2,340 acres of served area.
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Peak Day I/l

The peak-day I/1 rate was estimated from the available flow records. It was determined that the maximum
I/l event during that period occurred on March 20, 2002 when the 1/l component of flow was estimated to
be 2.08 mgd, or 884 gpad, based on 2,340 acres of serviced sewer area.

Peak Hour I/I

As discussed above, infiltration was determined to represent the most significant component of I/l. As a
consequence it was estimated that the peak-hour flow would be similar to the peak-day flow. It was
therefore estimated that for the downtown area, indicated as having higher I/1, the peak-hour flow would
be 1,600 gpad. For areas with more recent sewers, the peak-hour flow was estimated to be 1,100 gpad.
These assumptions were partially validated by comparison of the peak-hour flow recorded in the system
(6.9 mgd on February 4, 1999, including Seaplane Base flow) to the peak-hour flow determined from the
collection system model (6.4 mgd, excluding Seaplane Base flow).

I/l Assessment Based on EPA Criteria

The U.S. Environmental Protection Agency (EPA) has established the following criteria for defining
excessive I/1:

» Infiltration is excessive if the average daily per capita flow (excluding major industrial and
commercial flows) is 120 gpcd or more over a 7- to 14-day dry period during seasonal high
groundwater. The flow rate of 120 gpcd for infiltration analysis contains two flow
components: 70 gpcd for domestic wastewater base flow and 50 gpcd of non-excessive
infiltration (EPA 1984).

» Inflow is excessive if the total daily flow (excluding major industrial and commercial flows)
during periods of significant rainfall (the peak-day flow) exceeds 275 gpcd.

In order to evaluate infiltration, data for the months October to April was analyzed over the period of
record. The analysis examined 7-day periods with no rainfall but with antecedent rainfall of at least 1 inch
in the previous 7 days. The maximum observed per-capita flow based on residential and commercial flow
was compared to the 120 gpcd threshold. The maximum per capita flow observed was 111 gpcd which
occurred during the 14-day period ending November 20, 2000. This is less than the 120 gpcd threshold
limit and indicates non-excessive infiltration in the City-owned collection system.

For the evaluation of inflow, the maximum observed daily flow, including residential and commercial
flows, was compared to the 275 gpcd threshold. The maximum observed daily flow rate for March 20,
2002 was equivalent to 197 gpcd, significantly less than the threshold value of 275 gpcd. It was therefore
concluded that the inflow in the City is non-excessive by EPA standards.

SUMMARY

Table 5-3 summarizes criteria used for calculating collection system flows for this report.
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TABLE 5-3.
PROJECTED WASTEWATER UNIT FLOWS FOR PLANNING PURPOSES

Average Annual Wastewater Flow Rate

Residential 50 gpcd
Commercial (2005 to 2025) 500 gpad
Commercial (Long-term growth) 1,500 gpad
School School Specific
Infiltration and Inflow

New Sewers

Maximum Month 400 gpad
Peak Day 900 gpad
Peak Hour 1,100 gpad

Existing Sewers East of SR 20 &
South of Whidbey Avenue

Maximum Month 900 gpad
Peak Day 900 gpad
Peak Hour 1,600 gpad
Existing Sewers in the Remainder of

the City

Maximum Month 900 gpad
Peak Day 900 gpad
Peak Hour 1,100 gpad
Peak Hour Peaking Factors

Large Service Areas 3.0
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CHAPTER 6.
COLLECTION SYSTEM DESCRIPTION

HISTORY OF SYSTEM DEVELOPMENT

The City of Oak Harbor was incorporated in 1915, covering about 1 square mile on Oak Harbor. The City
remained a small agricultural community until the beginning of World War Il. In 1941, the U.S. Navy
located a military air station east of the City. The presence of the military installation significantly
changed the nature of the community and increased the population of both the City and surrounding
Whidbey Island. Between 1940 and 1950, the City’s population grew from 380 to 1,156. By 1970, the
City’s population had increased to 9,167, with annexation of the Navy’s Seaplane Base and married
housing areas. Since 1970, the City’s growth has continued at a slower, more uniform pace.

The City’s gravity collection system consists of approximately 65 miles of pipe. The oldest pipes still in
service are clay pipes in the downtown area, which were installed in 1940. There are 10 lift stations and
one major pump station serving the sanitary system, with approximately 5 miles of associated ductile
iron, PVC and asbestos cement force mains ranging in size from 2-inch to 16-inch. The City’s sewer
system is shown in Figure 6-1.

As of December 2005, the City’s collection system provides service to the following:
» 3,826 single-family residential accounts
* 669 multi-family residential accounts
* 396 commercial accounts
* 14 school accounts
* 9 hotel/motel accounts
* 1 marina account.

Centralized treatment was originally provided at a small facility on SE Pioneer Way. This was replaced
by a primary treatment plant in City Beach Park with discharge into Oak Harbor. In 1978 this plant was
upgraded to provide secondary treatment with the installation of a rotating biological contactor (RBC)
system. The City also operates a multi-celled sewage lagoon at NAS Whidbey that discharges to Crescent
Harbor. The lagoon system is owned and was previously operated by the Navy to serve the Seaplane Base
housing areas. Under a 50-year lease agreement, the City of Oak Harbor now operates and maintains the
lagoon plant to serve both the NAS facilities and part of the City. By means of the Diversion Pump
Station at the RBC plant, wastewater flows in excess of 0.7 million gallons per day (mgd) are transferred
to the Seaplane Lagoon Treatment Plant.

ON-SITE SEWER SYSTEMS

According to City staff, an estimated 136 households within the current city limits are not hooked up to
the City’s sewer system and are using on-site sewer systems. This equates to less than 2 percent of the
City population. Outside the city limits but within the City’s urban growth boundary, all of the existing
residences and businesses are served by on-site sewer systems.




City of Oak Harbor Comprehensive Sewer Plan...

GRAVITY SEWERS

In general, the City’s sewer collection system lies within the City proper (the incorporated area excluding
the Seaplane Base); the collection system within the Seaplane Base is owned and operated by the Navy.
The City does however own and maintain the conveyance infrastructure between the RBC Diversion
Pump Station and the Seaplane Lagoon Plant, part of which is a 21-inch gravity sewer.

The City-owned gravity collection system consists of approximately 65 miles of PVC, concrete, clay and
ductile iron sewer pipe ranging in diameter from 6 to 24 inches. Wastewater from the City proper flows to
the RBC Plant, where it is either treated at the plant or pumped to the Seaplane Lagoon Plant by the RBC
Diversion Pump Station.

PUMPED SYSTEMS

Ten lift stations have been installed to serve development where gravity service is not feasible or cost
effective. These stations convey wastewater to the gravity system flowing to the RBC plant. The RBC
Diversion Pump Station adjacent to the RBC Plant conveys part of the flow from the City proper to the
Seaplane Lagoon Plant; the remainder enters the RBC plant. Figure 6-1 shows the location of these
facilities and Table 6-1 summarizes the characteristics of the lift stations and the RBC Diversion Pump
Station. Further discussion relating to each of the facilities follows Table 6-1. In addition, the City owns
and maintains two small grinder pump facilities at the Marina, also shown on Figure 6-1. Key features of
the lift stations and pump stations are described below.

TABLE 6-1.
LIFT STATION AND PUMP STATION SUMMARY
Firm
Lift Motor Pump  System
Station No. of Pump Horse  Capacity Head Standby
No. Station Name Station Type Pumps Manufacturer Power (gpm) (feet)  Power
1 Taftson Street Suction Lift 2 Smith & Loveless 75 115 55 Plug
2 NE 9th Avenue Submersible 2 Hydr-O-Matic 3 125 26 None
3 NE 7th Avenue Suction Lift 2 Smith & Loveless 15 800 43 Plug
4 Crosby Road Suction Lift 2 Smith & Loveless 10 210 88 None
5 Cabot Street Suction Lift 2 Smith & Loveless 5 100 50 Yes
6 East Pioneer Way ~ Wet Well/ Dry Well 2 Smith & Loveless 15 100 110 Plug
7 Golf Course Suction Lift 2 Smith & Loveless 30 720 100 Yes
8 Capital Street Suction Lift 2 Smith& Loveless 7.5 145 68 None
9 East Park Submersible 2 Flygt 27&3 50 90? Plug
10 Harbor Terrace Submersible 2 Flygt 3 140 22 Plug
— RBC Diversion Wet Well/ Dry Well 2 Aurora 60 & 125 1200 113 Yes
a.  Based on best efficiency point

Lift Station No. 1, Taftson Street

Lift Station No. 1 is located at 1289 NE Taftson Street, west of the intersection between Taftson Street
and Regatta Drive. It serves approximately 22 houses and was constructed in 1983. The lift station, a
Smith and Loveless suction lift pump assembly situated behind the rockery wall adjacent to the roadway,
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has no significant operational issues. The associated 4-inch force main discharges to an 8-inch sewer in
NE 11th Avenue.

It has been proposed that this lift station be removed and flows diverted to a new regional lift station.
Additional detail is provided in Chapter 7.

Lift Station No. 2, NE 9th Avenue

Lift Station No. 2, constructed in 1983, is located at 2085 NE 9th Avenue, at the end of the cul-de-sac. It
serves approximately six houses and operates about once a week during most conditions. The station has
a wet well submersible configuration and has no major operational issues. Due to the infrequency of
operation, grease build up is marginally greater than average, but this does not represent a major
maintenance issue. Part of the internal pipe work has been replaced with a new section of PVC pipe.
Some of the wet well metalwork has significant corrosion and may require replacement. The associated 4-
inch PVC force main conveys wastewater a short distance to an 8-inch gravity sewer, also in NE 9th
Avenue.

It has been proposed that this lift station be removed and flows diverted to the same proposed regional lift
station that would enable decommission of the Taftson Street facility. Additional detail is provided in
Chapter 7.

Lift Station No. 3, NE 7th Avenue

Lift Station No. 3 is located at 638 NE 7th Avenue. Built in 1993, it currently serves development along
NE 7th Avenue in the vicinity of the lift station as well as the Oak Hollow Mobile Home Park, Woodbury
Park Parade and Spring Hollow. The lift station, a Smith and Loveless suction lift pump assembly, is
situated adjacent to the roadway. The fiber reinforced plastic enclosure has been repaired following
damage from a traffic accident. The station has no major operational issues. However, platform supports
have been installed within the wet well to facilitate periodic cleaning and grease removal from a
temporary platform. The associated 4-inch force main discharges to a 12-inch sewer at the intersection of
Harvest Drive and NE 7th Avenue.

Lift Station No. 4, Crosby Road

Lift Station No. 4 is located at 1765 NW Crosby Road on the south side of the roadway. It currently
serves the Meadowridge development and was installed in 1994. The lift station is a Smith and Loveless
suction lift pump assembly that sits on top of its wet well on the roadway shoulder. The station has no
significant operational issues. The associated 4-inch PVC force main discharges to an 8-inch sewer at the
intersection of NW Heller Street and NW 8th Ave (formerly 925th Avenue West).

Lift Station No. 5, Cabot Street

Lift Station No. 5 is located at 281 SE Cabot Drive beside a Home Depot store. The lift station, built in
1990, is a Smith and Loveless suction lift pump assembly that sits on top of its wet well adjacent to the
parking lot. Minor changes in the control levels were made in 2005 to enable the pump station to handle
the addition of the Home Depot, the AutoZone and a restaurant to the previously served area. The station
has no major operational issues. However, grease buildup is higher than average at this lift station;
cleaning is undertaken approximately every two months, as opposed to quarterly as done at most other
stations. The station does have on-site standby power generation capability, with the generator located in
a screened compound on Home Depot property. The associated 4-inch PVC force main discharges to the
15-inch trunk sewer at the intersection of Ely Street and SE 4th Avenue.
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Lift Station No. 6, East Pioneer Way

Lift Station No. 6 is located at 1561 SE Pioneer Way on the shoreline side of the road adjacent to the
sidewalk and is the oldest lift station in the collection system, built in 1968. The station serves a small
residential area bounded by SE Pioneer Way, SE Regatta Drive, SE 6th Ave and SE Pasek Street. It also
receives flows from the marina.

The station is a Smith and Loveless dry well package plant. Access to the dry well is via a ladder that
extends to a hatch at grade. The station has no significant operational issues; the original pumps are still
in operation although the check valves have been replaced.

The lift station is adjacent to the original treatment facility and a reinforced concrete tank that formed part
of that facility. During power interruption or pump station failure, influent wastewater can overflow to the
tank via a connection pipe at the manhole immediately upstream. Following mobilization of its storage
volume, wastewater is removed by vactor truck. The tank receives low levels of infiltration, although no
visible leaks have been identified. It is periodically pumped dry to preserve its emergency storage
potential.

The associated force main discharges to a manhole in the gravity system at the intersection with SE
Midway Boulevard and Pioneer Way.

Lift Station No. 7, Golf Course

Lift Station No. 7 is located at 980 SW Upland Court in a fenced compound on the eastern edge of the
Whidbey Golf and Country Club. Access to the lift station compound is along the golf course road. The
lift station is one of the largest in the City’s collection system, with a firm capacity of about 720 gpm. It
serves a number of recent residential developments in the southwest portion of the City adjacent to
Swantown Road and Fort Nugent Road and has been sized to accommodate additional development.

The lift station, a Smith and Loveless suction lift pump assembly, has operated well since its construction
in 1997 and no operational issues have been reported. On-site standby power is provided with a trailer-
mounted generator located within the compound. To increase station reliability, a 6-inch force main
bypass connection has been included in the installation to facilitate vactor removal of wastewater in the
event of pump failure. This is primarily due to the station’s distance from the gravity system, which
would preclude use of temporary overland bypass pumping.

The associated 8-inch PVC force main runs along SW Thornberry Drive to Swantown Road, where it
connects to a 10-inch PVC force main that follows Swantown Road to a manhole in the gravity system.

Lift Station No. 8, Capital Street

Lift Station No. 8 is located at 2831 SW Capital Street in the Scenic Heights area of the City. Built in
1994, it serves approximately 24 houses in the Eagle Crest development and immediate vicinity. The lift
station is a Smith and Loveless suction lift pump assembly that sits on top of its wet well adjacent to the
sidewalk. No significant operational problems have been noted.

The associated 4-inch PVC force main discharges to a manhole in Capital Street, at the top of a hill, from
where it can flow by gravity across SR 20 toward Swantown Road.

Lift Station No. 9, East Park

Lift Station No. 9 is located at 2330 SW Rosario Drive in a fenced compound at the edge of the existing
city limits. It was constructed in 2001 and currently serves approximately 40 houses in the East Park
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development. The station has a wet well submersible pump configuration with two Flygt pumps. Flush
valves have been included in the installation to reduce grease buildup. The control panels are located
adjacent to the wet well in the fenced compound. Some operational issues have been recorded at the
station since its installation. Control levels have been adjusted to keep wet well levels low as a response.

The 4-inch PVC force main discharges to an 8-inch sewer at the intersection of SW Quince Street and
Fort Nugent Avenue. The force main has cleanouts installed at major changes in pipe direction in
Ridgeway Drive, with wyes and check valves at each.

Lift Station No. 10, Harbor Terrace

Lift Station No. 10 is located at 1631 NE 16th Avenue. It serves the Harbor Terrace development of
multi-family residential units. It is the most recently installed lift station in the City’s collection system,
commissioned in 2003 to replace a lift station that served the area prior to the development. The facility is
a wet well submersible station with two Flygt pumps. Flush valves have been included in the installation
to reduce grease buildup. No significant operational problems have been noted. The control panels are
located adjacent to the wet well in the fenced compound.

The 4-inch PVC force main conveys the wastewater a short distance to a manhole in the gravity system
that discharges into the 8-inch sewer in NE O’Leary Street.

RBC Diversion Pump Station

The RBC Diversion Pump Station is located in City Beach Street adjacent to the RBC Plant. It began
operation in 1991. The pump station conveys a portion of the wastewater flow from the City proper to the
Seaplane Lagoon Plant via a 16-inch forcemain, a 21-inch gravity sewer and a 20-inch inverted siphon,
also constructed at that time.

The station has a wet well/dry well configuration with the wet well divided into a three-hopper
arrangement. Currently only two pumps are installed in the station, so only two of the three hoppers are in
use. All flows from the City proper flow through a concrete inlet trough that runs through the pump
station. Openings in the trough permit flow to fall into the wet well hoppers, and gates on these openings
assist in regulating the flow into the wet well. The remainder of the wastewater flows through the RBC
Plant influent meter and into the treatment plant.

The current vertically oriented pumps, which are located on the lower pump floor, are connected to the
motors on an intermediate floor by vertical drive shafts. A single-story building houses the electrical
room, the screen room and the pump access room. A surge tank and activated carbon odor control unit
and standby power generator are located in the walled courtyard outside the main pump station building.

The larger 125-hp pump has a capacity of approximately 2.9 mgd (2,000 gpm). The smaller 60-hp pump
has a capacity of approximately 1.7 mgd (1,200 gpm). During combined operation, the flow is
approximately 3.6 mgd (2,500 gpm). The firm pump capacity (with the largest pump out of service) is
1.7 mgd, the capacity of the smaller pump.

While station performance has, in general, been good, several operational and maintenance issues have
been noted:

»  Check valves in the discharge header pipe work have needed frequent maintenance as a result
of seat deterioration, possibly due to a combination of grit and high velocities in the relatively
small pump discharge piping. Planned future enlargement of the pumps may diminish this
issue. However, the frequent maintenance increases the time when the station is reduced to
using one pump.
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» The odor control facility requires additional maintenance to ensure its effectiveness.

* A permanent on-site generator provides sufficient power for the larger pump. However, the
generator is aging and requires replacement within the next six years. An additional mobile
standby generator is used to provide power to the smaller pump.

» The mechanical raked vertical bar screen at the inlet to the pump station has a spacing of 0.75
inches. This operates well, but significant amounts of solids reach the Seaplane Lagoon Plant
headworks.

The 16-inch ductile iron force main from the pump station is routed along SE Bayshore Drive and Pioneer
Way, discharging to a manhole inside the Seaplane Base close to the intersection of Wake Avenue and
East Pioneer Way. The discharge elevation is approximately 101 feet above the pump discharge
elevation. During installation, an odor control facility was installed at the force main discharge and an air
injection facility was installed along its length. Neither facilities are currently in use and no odor issues at
the force main discharge have not been reported.

In 2005, a pipe break occurred adjacent to the pump station. Subsequent investigation by a representative
of the Ductile Iron Pipe Research Association (DIPRA) indicated that soils in the City Beach and SE
Bayshore Drive area are highly corrosive. Sections of the force main in that area, approximately
2,500 feet in length, could be affected by corrosion.

The 21-inch gravity sewer conveys flow from the force main discharge to the inverted siphon. The sewer
is steep over much of its length, with gradients up to 5.5 percent for some sections. Access to this line is
limited due to topography and vegetation. While no known problems have been noted the pipe condition
has not been inspected recently.

The inverted siphon runs between the connection with the gravity sewer at Torpedo Road and the
headworks of the Seaplane Lagoon Plant. An access road has been constructed on the raised berm above
the route of the inverted siphon.

Marina Grinder Stations

The City has two small grinder pumps serving the City-owned marina, which was constructed in 1974.
Both facilities use dual grinder pumps in coated steel sumps. One sump is located at the marina’s
Building 2. It pumps flows from the boat pump-out, Building 2 and some commercial property to the
other sump at the Harbor Master’s office, which also receives flows from the marina’s showers and
restrooms. The grinder pumps in the Harbor Master’s office building pump flow in a 4-inch force main
that discharges on SE Pioneer Way upstream of the Pioneer Street Lift Station.

The two grinder stations are operated and maintained by the City’s Marina Department. However,
periodic cleaning and annual flushing is done by Public Works personnel using their vactor truck. Sump
pumps are replaced on average on a 2- or 3-year cycle. The rails in the Building 2 sump were replaced in
2001. In general these facilities have sufficient capacity and operate well. During the annual July regatta
week, additional portable restrooms are provided and the City vactor truck is utilized when necessary to
supplement system capacity.

Pump facilities are being considered in more detail in the Marina Master Plan study currently being
conducted on behalf of the City.
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Reliability Summary

Standby Power

Two of the lift stations, Golf Course and Cabot Street, have a permanent on-site, hardwired emergency
generator. The RBC Diversion Pump Station also has a permanent on-site, hardwired emergency
generator capable of supplying power to the larger of its two pumps, with a portable generator capable of
supplying power to the smaller pump.

Five of the lift stations have an emergency power receptacle and a transfer switch. In the event of a failure
of the power supply, these pump stations are designed to receive and use power from the City’s portable
generator set.

The three lift station and City-owned grinder pump facilities that do not have an emergency generator
hook-up receive relatively low flows. These are required to be pumped out during power outages by the
City’s portable 6-inch Goodwin bypass pump or vactor truck.

Telemetry

At each lift station, a radio wave telemetry system is used for transmitting status signals. High-level
alarms, low-level alarms, check valve failure alarms, pump failure alarms, and pump run status are
transmitted. Pump failure is sensed by a limit switch on each pump’s check valve. If flow causes the arm
on the check valve to lift off the switch within the set time limit, the pump is assumed to be operational. If
the arm remains on the limit switch beyond the timed period, a “pump fail” signal is transmitted. All
stations have, at a minimum, float-type level sensors. No data is currently stored at the lift station site.

Overflows

There are no recorded overflows at the lift stations, RBC Diversion Pump Station or City-owned grinder
pump facilities.

Sewer Operation and Maintenance

The City has a full-time supervisor in charge of operation and maintenance of the present system
including the two treatment facilities.

The maintenance schedule for the collection system includes periodic cleaning of the sewer mains,
adjusting manhole covers and general manhole maintenance. Some flow testing and televised inspection
has been done in areas of suspected high infiltration/inflow. Grease traps are inspected about twice per
year. Garbage grinders are not allowed. All lift stations are maintained on a weekly basis.

The City has a range of equipment which it uses in maintenance of the system. In addition to standard
equipment such as service vehicles, boom truck and backhoes, the City owns and uses a high velocity
sewer cleaner. The cleaner includes eductor and hydraulic root cutter attachments to remove debris from
cleaning operations and to correct any root intrusion problems. The City has also purchased a television
camera system to inspect sewer lines. TV cameras are valuable in detecting points of high
infiltration/inflow, defective pipe, root intrusion and inspection of new construction. The City also has a
Vactor (2100 Series; 14 cubic yard box; 1,800 gallon tank).

The collection system has been rapidly increasing in size and growth is projected to continue. With a
larger and aging system, more burden will fall on maintenance of that system. Scheduled maintenance of
the collection system is known to extend its useful life, reduce the number of plugged sewers and
backups, and in the long term, reduce the cost of operation and repair.
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The City maintains centralized records for maintenance and operation of the treatment facilities and
collection system. This includes maintenance schedules, and an inventory of plant equipment and
materials on hand.

Emergency Response

Emergency response planning is an essential part of managing a wastewater system. It is a process in
which wastewater system managers and staff explore responses to vulnerabilities, make improvements
and establish procedures to follow in the event of man-made or natural emergencies. The process
encourages people to form partnerships and better understand support capabilities. Preparing an
emergency response plan and practicing it can save lives, prevent illness, enhance system security,
minimize property damage and environmental impact, and lessen liability.

The City has a range of standard procedures for emergency response in both the collection system and at
the treatment plants. Currently however, these are not collated in a formalized document, and the City
plans to develop a more formalized emergency response plan as discussed in Chapter 9..
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CHAPTER 7.
COLLECTION SYSTEM ANALYSIS

The collection system was analyzed to evaluate the capacity of the existing network and to identify other
issues that would warrant upgrade or improvement. The analysis also examined system development and
expansion and the capacity requirements to serve projected increases in flows. In general the analysis
focused on trunk sewers and pump stations; local sewers were not evaluated.

ANALYSIS OF EXISTING SYSTEM CAPACITY

The capacity analysis was conducted using a SewerGEMS computer model of the core elements of the
existing sewer system. Figure 7-1 shows the system elements included in the model. Appendix G details
data sources and elements used in the modeling.

The sewer lines modeled were simplified to optimize the number of nodes; not every manhole was
included. Three of the 10 lift stations were incorporated into the model, including the Golf Course Lift
Station. Following input of the physical features of the system, hydraulic loads (flows) were determined
and applied to the model as discussed below.

Model Loading

The service area of the existing collection system was divided into basins for the modeling, based on
topography, zoning, parcel boundaries and sewer service. Hydraulic loads were derived for each basin.
The flows associated with each basin were assigned to a single model manhole. Normally the model
manhole receiving the flow was within the basin boundary. However, where the model did not extend into
the basin, the flow was assigned to the most appropriate model manhole in the downstream system. Five
sources of flows were estimated for each basin, as shown below, and their hydraulic loads estimated using
the projected base flow and Inflow/Infiltration contribution information outlined in Chapter 5.0:

* Residential—The 2000 population for each basin was estimated using the ArcView GIS
program and U.S. Census block data. Population growth in each basin between 2000 and
2005 was estimated using plat approval information obtained from the City. The resulting
total basin population was entered into the designated loading node for each basin. It was
assumed that the entire population within the existing city limits receives sewer service.

e Commercial—This category was used for a range of City zoning types as defined in
Chapter 5. An estimate of the area zoned as commercial/industrial was determined for each
basin, and flows were estimated based on these areas. For basins with areas currently zoned
as commercial land but with no commercial development yet connected to the collection
system, factors were used to better reflect the flows.

e Schools—Water consumption data for the schools within the City was reviewed and a
representative flow for each was assigned to the relevant basins.

e Other Public Facilities—Areas zoned as public facilities were reviewed to determine their
current function. Parks were assumed to contribute zero flow to the collection system. Other
facilities were assumed to contribute flows based on area, with the same unit contribution as
used for commercial areas.

» Inflow/Infiltration—The total area served by the sewer system was calculated for each basin.
The total area was reduced by the area for which there currently is no sewer service. Peak-
hour I/l values were assigned to each basin based on the area served within each basin and the
unit 1/1 flows discussed in Chapter 5: 1,600 gpad for areas served by older sewers and
1,100 gpad for areas served by newer sewers.
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Model Scenarios

For evaluation of the existing collection system capacity, a peak-hour flow scenario was simulated in the
model, as required by the Department of Ecology. The peak-hour flows were estimated using the
methodology outlined in Chapter 5.0. For the model scenarios the peak flow was assumed to be constant,
in order to examine the full impact of flows across the whole system.

Capacity Analysis Results

Figure 7-2 shows the results of the model simulation of peak-hour conditions in the collection system. No
areas of out-of-manhole flooding were identified by the model, although some sections of sewer were
indicated as having peak flows approaching system capacity. The model indicated surcharging in the Ely
Street trunk sewer between Whidbey Avenue and SE Barrington Drive and in the sewer just upstream of
the RBC Diversion Pump Station, but the hydraulic grade levels are estimated to be more than 10 feet
below grade.

The results indicate a maximum peak-hour flow at the entrance to the RBC Diversion Pump Station of
6.4 mgd. This is greater than the combined capacity of the plant and diversion pump station and suggests
that additional surcharging may occur in the sewer immediately upstream during peak flow conditions.
Potential capacity limitation was also identified in the sewer close to Heller Street and NW 2nd Avenue.
Other short sections of sewer were identified by the model as having minor capacity issues; but
surcharging results for these sections are likely due to model assumptions that are not reflected in the
actual system.

SYSTEM EXPANSION

Expansion of the existing collection system will be required to enable development in the periphery of the
City and in the future incorporated area within the UGA. For the analysis of future collection system
needs, system expansion projects were identified that would enable service of these outlying areas.
Development of these projects was undertaken in consultation with City staff on the following basis:

» Expansion of the existing collection system was considered from a regional infrastructure
perspective. ldentified improvements are aimed at providing the most effective service to the
area as a whole, not necessarily as a series of successive extensions. Improvement
recommendations reflect development only within the existing UGA, but are mindful of
appropriate service routes in the event of future expansion of the UGA.

» The routing of trunk sewers was established in order to most effectively serve as much of the
service development areas as possible. However, it was expected that trunk sewers would be
constructed along with local collection sewers as part of the development of the areas served.
As such, some flexibility in alignment is acknowledged, depending on the nature of
development proposals.

* A number of sources were reviewed, including the 1997 Wastewater Comprehensive Plan,
existing mapping and topography, the preliminary design of improvements in Scenic Heights
by Berryman & Henigar, Inc., and the Northeast Drainage Basin Study prepared by URS.

* In general, the identified service strategies are similar to those recommended in the 1997
Comprehensive Plan, with the exception of the northern development area between Heller
Street and Goldie Road.

e The City of Oak Harbor has a adopted a vertical datum 100 feet lower than that established
by the NGVD 1929, so that elevation 100 is approximately sea level. This datum provides
positive elevations for most City facilities below sea level. Because the project areas extend
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beyond current city limits and contour coverage, contours were generated from aerial
mapping conducted for Island County, which is based upon NAVD’88 datum. NAVD’88
differs from NGVD’29 by approximately 3.5 feet, but the difference varies spatially and
should be established by a licensed surveyor on a case-by-case basis. Thus, elevations in the
City’s datum will be about 96.5 feet higher than those shown in NAVD’88. These project
layouts should be verified through more detailed mapping during design development.

The peripheral development land that will require expansion of the collection system for sewer service
was divided into five areas, designated System Expansion Areas A through E. Initial improvement
projects were identified for each area to address the needs of long-term growth. These improvements
consist of trunk sewers, lift stations, and force mains. Detailed cost estimates for all elements of these
projects are included in Appendix H. From these initial projects, a list of projects was developed for
improvements to be implemented within the 20-year planning period. The following sections identify the
long-term growth needs as well as the projects proposed for the planning period.

System Expansion Area A—Scenic Heights

A portion of the Scenic Heights service area has been the subject of a local improvement district in the
past. The City is currently starting a project to construct the Scenic Heights lift station in the southern
portion of this area. The general layout of the project is shown in Figure 7-3. It includes a gravity sewer
southward along SW Scenic Heights Street to the edge of the UGA, including a branch sewer up a hill to
allow abandonment of the existing Capital Street Lift Station. The Scenic Heights lift station would be
located at the edge of the UGA, with the force main pumping back up this street to the existing gravity
sewer flowing north on the same street.

There are a number of currently developed lots in the unincorporated portion of the UGA as well as
several developable parcels further up the hill to the west, most of which can be served by the new lift
station. There may be limited areas near the top of the hill or areas partially isolated by wetlands that
would require alternative service methods. Deeper sewers might alleviate this, as might grinder pumps or
a small, local lift station. The latter may be a good alternative, as future expansion of the UGA in this area
might expand downhill toward the southwest and a likely local lift station.

Both elements of this project (Project A1 and Project A2) are proposed as improvements within the 20-
year planning period. The estimated cost of the two elements is about $1.3 million.

System Expansion Area B—Swantown Road and Fort Nugent Avenue

Current development to the east, south and southwest of the Golf Course is served by the existing Golf
Course Lift Station, which pumps back to the gravity system on Swantown Avenue. Potential
development areas lie to the south of the Fort Nugent Road and to the north and west of the Golf Course.

With improvements to meet long-term growth needs, illustrated in Figure 7-4, the development area to the
south of Fort Nugent Road would drain to the existing Golf Course Lift Station. The development area to
the north and west of the Golf Course would drain to a new lift station (referred to as the Fairway Lane
Lift Station) situated at the low point within the UGA Boundary to the west of Fairway Lane. The force
main would pump up and then southeast along Swantown Road to a high point, discharging to a new
gravity main extension from the high point to the end of the existing gravity system on Swantown
Avenue.

Project B1 is proposed as an improvement within the 20-year planning period. The estimated cost is about
$3.3 million.
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City of Oak Harbor Comprehensive Sewer Plan...

System Expansion Area C—Crosby Road

Developed portions of this area are served by the lift station on Crosby Road, which pumps uphill to the
east. Improvements to meet long-term growth needs, shown in Figure 7-5, include a new trunk sewer
from the existing Crosby Road Lift Station westward to a new lift station at the northwest corner of the
expansion area. This would allow the abandonment of the existing lift station. The force main would be
routed to the east along Crosby Road to Northwest Heller Street.

Were the UGA to expand in the future, a new lift station could be located downhill to the northwest and
pump back up Crosby Road, so the identified improvements are consistent with possible future growth
patterns.

Project C1 is proposed as an improvement within the 20-year planning period. The estimated cost is about
$1.8 million.

System Expansion Area D—Heller Road to Goldie Road

The area to the north of the City between Heller Road and Goldie Road represents a relatively large
acreage straddling a shallow valley. The eastern and western portions of the area are the flanks of the
valley, with a low-lying area in the center. The majority of the lower central area can be drained to the
south. The higher areas in the southwest and southeast can be served by extension of the existing gravity
collection system. The low-lying central area is likely to require a lift station, although topography
suggests that a gravity route may be feasible. Service to the northern part of the area is likely to require a
lift station to enable discharge into the gravity system. The choice of gravity service or lift stations will be
based on the reasonable depth of gravity sewers. Deeper gravity sewers would have a higher initial cost
and lower operation and maintenance costs if they lead to less area being served by lift stations.

Improvements to meet long-term growth needs, shown in Figure 7-6, consist of three subsystems:

e The first subsystem would extend the existing trunk sewer along Oak Harbor Road north,
possibly as far as the current northernmost city limit, depending on local topography. This
line would serve areas upland to the west. It could also be extended farther north in the future
if it runs uphill to the west of Oak Harbor Road. As this line provides gravity service all the
way to the RBC plant, development to the west of Oak Harbor Road should connect to this
line to the greatest extent possible.

* The second subsystem would consist of a lift station (referred to as the Goldie Road Lift
Station) midway between Oak Harbor Road and Goldie Road at about NE 18th Avenue
(about the north end of a wetland). A trunk sewer would extend northward along the center of
the low area to Oak Street, eastward to Goldie Road and then northward until minimum depth
is reached, estimated to be approximately at the intersection of Goldie and Old Goldie Roads.
The lift station would discharge to the east to the existing gravity system along Goldie Road.
It would eventually be abandoned in favor of a line extending south around the east side of
the wetland to the present NE 7th Lift Station.

An alternative to this second subsystem would be to continue the trunk sewer from the lift
station further north past Oak Street along the bottom of the low area before heading east
toward Goldie Road. This alternative is not part of the recommended improvements, but
might be worth considering depending on development patterns. This alternative would likely
require more easements and is closer to wetlands, but might allow portions of the sewer to be
shallower.
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...7. COLLECTION SYSTEM ANALYSIS

»  The third subsystem would consist of a lift station in the north end near Old Goldie Road at
the present UGA boundary. It would be fed by a trunk sewer along Old Goldie Road and a
trunk sewer running west along Christian Road and Clover Valley Road. The discharge for
this force main would travel south along Old Goldie Road either to the trunk sewer that is
part of the second subsystem or another 1,800 feet south to the existing gravity system on
Goldie Road. The latter option is recommended; although it would require additional force
main and have a higher initial cost, it would avoid pumping these flows an additional time.

This configuration is consistent with potential future expansion of the UGA in that future
UGA expansion should allow lift stations to serve downhill from the identified new lift
stations.

Projects D1 and D2 are proposed as improvements within the 20-year planning period. The estimated cost
for the two is about $4.5 million.

System Expansion Area E—Crescent Harbor

Improvements to meet long-term growth needs in the Crescent Harbor area, shown in Figure 7-7, would
serve the area east of SR 20 between West Fakkema Road and Crescent Harbor Road as far east as the
UGA boundary. They consist of gravity sewers throughout the area and a lift station in the southeast
corner. The force main would be routed to the west along NE 16th Street. It could discharge to the
existing gravity system on SR 20, but the downstream capacity would require upgrading. It may also be
conveyed to the sewer on Goldie Road. The improvements would allow the abandonment of two local lift
stations (Taftson and NE 9th) by construction of additional gravity sewer within the existing development
to the south and west of the expanded service area.

Should the UGA expand to the north, it may require service through a new lift station to serve that area,
as the terrain generally slopes away from the system that would be constructed through the identified
improvements. If the UGA expands eastward, it should be possible to abandon the new lift station in
favor of one at a lower elevation to the east.

None of the projects identified in this expansion area are proposed for implementation within the 20-year
planning period. They would be implemented as warranted by future development as it occurs.

ANALYSIS OF FUTURE SYSTEM CAPACITY
Capacity Analysis Approach

Capacity analysis of the existing collection system was undertaken with projected flows for 2011, 2025
and the long-term growth condition.

When considering the analysis of the future capacity within the existing system and the upgrades that
would be required, it was assumed that treatment of all wastewater flows ultimately would move to a
proposed facility at the Seaplane Lagoon Plant, as detailed in Chapter 9. While the RBC Treatment Plant
is likely to remain in service in the short term, it was assumed that this would be decommissioned as a
treatment facility by 2015. All wastewater flows from the City proper will need to be pumped to the
Lagoon site, since topography prohibits gravity flow for almost the entire City.
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ALTERNATIVE 2: 2025 CAPACITY ANALYSIS RESULTS
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...7. COLLECTION SYSTEM ANALYSIS

In the 1997 Comprehensive Sewerage Plan update, two main pumping alternatives were considered:

» Alternative 1—All flows continue to flow to a facility at the current RBC Diversion Pump
Station location for onward conveyance.

» Alternative 2—A new pump station would be installed close to the intersection of Whidbey
Avenue and SR 20 to intercept flow from the north and west and convey it directly to the
Seaplane Lagoon site. Screening of the flows from this pump station would be undertaken at
the headworks of the Seaplane Lagoon site which was upgraded in summer 2008. The RBC
Diversion Pump Station would continue to operate, collecting wastewater from the remainder
of the City and pumping it to the Seaplane Lagoon site.

The 1997 update identified Alternative 2 as the preferred alternative because it would prevent the need for
expansion of the RBC Diversion Pump Station and because installing a parallel force main from the RBC
Diversion Pump Station would be difficult due to potential conflicts with existing utilities, busy
roadways, a high groundwater table, and other factors. However, the 1997 Plan did not account for
treatment of all flows at the Seaplane Lagoon site, and the potential corrosion problems of the 16-inch
force main from the RBC Diversion Pump Station had not been determined. Therefore, for this analysis,
both alternatives were re-examined in detail.

Flows for 2011, 2025 and the long-term growth condition were modeled as follows:

» For the 2011 planning horizon, residential lots most likely to be developed within six years
were identified based on discussions with City staff. These lots, shown in Figure 7-8, include
the Scenic Heights and West Meadows areas not currently in the city limits but within the
UGA. It was assumed that each lot in these areas represents a single-family residence with an
average population of 2.69, similar to the number of people per household found in current
City development. It was assumed that commercial flows would represent a portion of the
total collection system flow similar to current conditions. Commercial growth was assumed
to occur in the Goldie Road area north of the current city limits but within the UGA.

»  For the 2025 planning horizon, information on residential developable lots, which formed the
basis for the City’s 2025 population projection detailed in Chapter 3, was obtained from the
City Planning Department. These lots are also shown on Figure 7-8. Population growth was
distributed on an area basis across these lots. As with 2011, it was assumed that commercial
flows would represent a portion of the total collection system flow similar to current
conditions, with growth occurring in the Goldie Road area.

» For the long-term growth condition, it was assumed that the entire area within the UGA, with
the exception of wetlands, would be developed to the maximum zoned allowances. Further, it
assumed that existing development would be replaced to enable the higher densities to be
reached.

To incorporate the projected development into the model, additional basins were delineated around the
periphery of the existing system within the UGA. As with the analysis of the collection system, flows
were determined for each basin. These flows were applied to a designated manhole in the existing model
network. For the peripheral development areas, the flows were applied with reference to the proposed
service strategies.

Capacity Analysis Results

Figures 7-9 to 7-11 show the existing collection system performance for Alternative 1 with the 2011,
2025 and long-term growth peak-hour flows. Capacity issues were identified in four main sewer lines:
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» Heller Street/Whidbey Avenue Trunk—In Heller Street, some potential for minor surcharging
was indicated in the vicinity of NW 2nd Avenue with 2011 flows. Significant surcharging
and out-of-sewer flooding would only occur with flows associated with the long-term growth
condition.

» Goldie Street/SR 20 to Whidbey Avenue Trunk—Some minor surcharging was indicated in
the sewer just upstream of NE 7th Street for 2011 and 2025 peak flows, largely due to
commercial development in the Goldie Road area. Surcharging was indicated upstream of
Whidbey Avenue due to restriction in capacity in the downstream Ely Street sewer with the
2011 and 2025 scenarios. Significant surcharging and out-of-sewer flooding would occur
with flows associated with long-term growth.

» Oak Harbor Street Trunk—No capacity issues were identified within the 20-year planning
period, but long-term growth could lead to capacity issues in this trunk’s contributing area.

» Ely Street to RBC Plant Trunk—As indicated previously surcharging was identified during
2005 peak hour conditions in the Ely Street trunk sewer upstream of SE Barrington Drive.
This is predicted to increase with additional flow from the northern part of the City and
require upgrading of part of the Ely Street sewer. Capacity in the installed 15-inch section
recommended in the 1997 Comprehensive Plan and the downstream sewer is likely to be
sufficient through the 20-year planning period, but this section may experience surcharging
with the flows associated with long-term growth. Surcharging in the sewer just upstream of
the RBC Plant is predicted to remain minor through the 20-year planning period; however,
this could be affected by backwater from the RBC Plant, and monitoring should be
undertaken to examine this.

Figures 7-12 to 7-14 show the existing collection system performance for Alternative 2 for the 2011, 2025
and long-term growth peak flows. For this condition, the Ely Street trunk sewer between the location of
the Whidbey Diversion Pump Station and the RBC Diversion Pump Station would have sufficient
capacity for flows under the long-term growth condition, so upgrades for capacity reasons are unlikely to
be required.

Capacity issues associated with the RBC Diversion Plant pump station and the downstream conveyance
to the Seaplane Lagoon Plant are discussed in the subsequent sections relating to upgrades for
Alternatives 1 and 2.

UPGRADES FOR FUTURE SYSTEM CAPACITY
Criteria for Upgrading

The results of the 2005, 2011 and 2025 peak hour flow capacity analysis were used to estimate when
upgrades to the existing collection system would be required. To determine which sewer lines required
upgrade, the following criteria were applied:

* Manhole Flooding—Where model results predicted sanitary sewer overflows due to elevation
of the hydraulic grade line relative to grade level, upgrades were classified as essential.

» Significant Sewer Surcharging—Where model results indicate the hydraulic grade line to be
above the crown of a pipe and within 10 feet of the ground surface, upgrades were classified
as essential.

* Minor Sewer Surcharging—Where model result indicate the hydraulic grade line to be above
the crown of the pipe but more than 10 feet below the ground elevation, further investigation
is recommended to confirm model accuracy and determine potential impacts of surcharging.
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Upgrade should be considered but may be deferred if flooding or other operational issues will
not occur as determined by the investigation.

» Sewer Approaching Capacity Limit—Where the flow through the sewer is between 75 and
100 percent of the pipe-full capacity, upgrade may be considered.

e Access Restrictions—Where access to manholes for sewer maintenance is restricted, such as
along the sewer route in the vicinity of Heller Street and NW 2nd Avenue, upgrade may be
considered.

The long-term growth condition was not used to determine which sewer lines require upgrading.
However, where sewers were identified as requiring upgrades and as sewers have a significantly longer
lifespan than the twenty year planning period, the upgrades were in general sized to provide sufficient
capacity for long-term growth conditions. In discussions with City staff, it was agreed that upsizing pipes
to resolve a localized capacity issue should not trigger increase in the downstream pipe sizes unless
warranted by economic factors. For example, upsizing a section of 8-inch sewer with minimum gradient
due to capacity limitations will not necessitate replacement of 8-inch sewer downstream that has a steeper
grade and sufficient capacity. This policy may increase the potential for blockage at the manhole where
the pipe size reduction occurs. However, it enables sufficient capacity to be provided in a timely manner
and enables future upgrading to be based on the then-current understanding of development needs and
boundaries.

For this analysis, it was assumed, except where noted otherwise, that increasing sewer capacity would be
achieved by replacing the existing sewer with a larger diameter pipe laid along the same route and at the
same grade as the existing sewer. Design of these upgrades should investigate in more detail the routing,
alignment and grade.

Upgrade Alternative 1—One Diversion Pump Station
RBC Diversion Pump Station and Downstream Conveyance

Table 7-1 shows the estimated peak-hour flows to the RBC Diversion Pump Station. Of the flow arriving
at the RBC Diversion Pump Station, up to 2.6 mgd of peak flow may be conveyed to the RBC Plant; the
remainder of flow would require pumping. However, the treatment plant is rated for 0.7 mgd on a daily
average basis and flows in excess of this quantity typically are diverted by the pump station to the
Seaplane Lagoon Plant. Other plant restrictions may also limit the peak flow to less than the nominal
2.6 mgd; the influent meter is set to read a maximum flow of 2.0 mgd.

TABLE 7-1.
PEAK-HOUR FLOWS AT RBC DIVERSION PUMP STATION
Flowa (mgd)
2011 7.7
2025 8.6
Long term growth 20.9

a. Flows assume capacity restrictions in network are eliminated by system upgrades

The current peak pumping capacity at the RBC Diversion Pump Station is approximately 3.6 mgd.
However, the firm capacity (with the largest pump out of service) is only 1.7 mgd since only two of the
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three available pump bays are being used. Therefore, an increase in pump capacity would be required
prior to 2011 for this alternative, not only to improve station reliability but also to provide sufficient
capacity for peak-hour flows.

From review of the existing pump station layout, it may be feasible to increase pump capacity to
approximately 10 mgd within the existing structure. This would be sufficient for 2025 peak-hour flows.
Provision of significant capacity beyond 10 mgd would necessitate extension of the existing structure or
construction of an adjacent ancillary pump station. If this alternative were adopted it would be proposed
that an interim upgrade of the existing station be undertaken to increase the capacity to 10 mgd and space
secured for future expansion.

Increase in pumping capacity may require upgrade or replacement of other systems at the pump station,
including motors, controls, surge protection, odor control and standby generation. Further study would be
needed to determine the upgrade requirements.

The existing 16-inch force main has an approximate maximum capacity of 7 mgd, assuming a maximum
allowable velocity of 8 feet per second (fps). Therefore the existing force main has sufficient hydraulic
capacity through 2011, assuming that the RBC Plant remains in operation and can receive a proportion of
the influent. Additional capacity would be required prior to decommissioning the RBC plant. It has been
assumed that the force main break due to corrosion represents a localized fault. The City does plan to
conduct further investigations to determine the extent of the corrosion. If it were determined that the
corrosion is more widespread, sections of the force main may require replacement prior to capacity
restrictions being reached.

The replacement should be sized to accommodate build-out conditions, with a maximum capacity of
approximately 21 mgd. Due to the corrosive ground conditions, it is recommended that design incorporate
corrosion protection or a corrosion resistant pipe material such as HDPE. For this analysis, it was
assumed that a single HDPE force main with internal diameter of 28 inches would be installed adjacent to
the existing force main, which would be decommissioned following transfer of flow.

Increasing the capacity at the RBC Diversion Pump Station to 10 mgd would also increase the flows in
downstream the existing 21-inch gravity sewer. The capacity of this sewer varies between 3.8 mgd close
to the force main discharge and 24 mgd in the steepest section of sewer. Surcharging will occur during
peak pumping conditions in the section with the shallowest gradient but this may would be acceptable
provided no side sewer connections from the Seaplane Base are affected. Otherwise upgrading this
section (approximately 300 feet) would be necessary. By accepting larger diameter pipe sections upstream
of steeper pipe sections, the extent of the upgrade could be limited or phased. This increases the potential
for blockage, but, as the majority of flow in the sewer is from the pump station or small diameter
Seaplane Base collection system, the increase in risk of blockage is low.

The existing inverted siphon would have sufficient capacity for an increased pump capacity of 10 mgd,
sufficient for 2025 flows although the driving head would be increased. With long term growth
conditions, the velocity during peak-hour flows would be excessive and additional capacity would be
required. Although this upgrade could be delayed until after 2025, the Navy has plans to flood the area
across which the existing siphon crosses prior to 2011, in order to restore a salt marsh. Increasing inverted
siphon capacity following this restoration would have additional cost and environmental impact.
Therefore, it would be prudent to install additional capacity in advance. For this analysis, it was assumed
that a parallel siphon would be installed but that the existing pipe would remain in operation.

Based on the above analysis, the Alternative 1 improvements required to address long-term growth needs
for conveying flows from the RBC Diversion Pump Station to the Seaplane Lagoon Plant are those
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...7. COLLECTION SYSTEM ANALYSIS

identified as Projects 1a on Figure 7-15. Appendix H provides detailed location maps and cost estimates
for each of these projects. From this set of projects, the following were identified for implementation
within the 20-year planning period:

» Project 1a(i), upgrading the RBC Diversion Pump Station to a capacity of 10 mgd, with an
estimated cost of $1,856,000

» Project 1a(ii), upgrading the RBC Diversion Pump Station force main, with an estimated cost
of $6,123,000

* Project la(v), upgrading the inverted siphon to the Seaplane Lagoon headworks, with an
estimated cost of $1,069,000.
Gravity Collection Sewers

The initially identified gravity sewer improvements to address long-term growth needs under Alternative
1 consist of four sets of projects, one for each of the main sewer lines identified as deficient by the
capacity analysis: Heller Street/Whidbey Avenue Trunk (Projects 1b); Goldie Street/SR 20 Trunk
(Projects 1c); Oak Harbor Street Trunk (Projects 1d); and Ely Street Trunk (Projects 1e). Appendix H
identifies all these projects and provides a cost estimate for each. Figure 7-15 shows the project locations.

From the set of initially identified gravity sewer projects for Alternative 1, two main sewer lines were
identified as requiring upgrade within the 20-year planning period:

* Project 1b(ii) on the Heller Street/Whidbey Avenue Trunk, with an estimated cost of
$845,000

» Project 1e(i) on the Ely Street Trunk, with an estimated cost of $2,113,000.

Upgrade Alternative 2—Two Diversion Pump Stations
Diversion Pump Stations and Downstream Conveyance

Table 7-2 shows the projected peak-hour flows at the Whidbey Diversion Pump Station and the RBC
Diversion Pump Station. Installing the Whidbey Diversion Pump Station would significantly reduce the
projected flows arriving at the RBC Diversion Pump Station.

TABLE 7-2.
PEAK-HOUR FLOWS AT DIVERSION PUMP STATIONS
Flowa (mgd)
Whidbey Diversion Pump Station RBC Diversion Pump Station
2011 3.6 4.1
2025 3.7 5.0
Long term growth 11.2 10.1

a. Flows assume capacity restrictions in network are eliminated by system upgrades

RBC Diversion Pump Station

At the RBC Diversion Pump Station, the existing firm capacity (1.7 mgd) is just sufficient to handle the
projected 2011 peak-hour flows, assuming that the RBC Plant can receive peak-hour flows of 2.6 mgd.
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An increase in the pump capacity would be required prior to decommissioning of the RBC Plant. For this
alternative it is recommended that the firm capacity be increased to facilitate 2025 flows (approximately
6 mgd) and avoid sending large peaks through the RBC Plant. It is likely that this could be done without
major rehabilitation of the station but installation of new pumps.

More significant rehabilitation of the station would be required after 2025 to enable pumping of the
projected flows under long term growth conditions. It is likely that the existing structure would be
sufficient for the increased capacity. However, it would be recommended that additional space be retained
adjacent to the station or within the compound to enable future expansion in the event that planning areas
are modified.

The existing 16-inch force main has an approximate maximum capacity of 7 mgd, assuming a maximum
allowable velocity of 8 fps. This would be sufficient to convey projected 2025 flows and would not need
upgrading until a later time unless investigations into the extent of corrosion indicate that parts require
replacement for that reason. For planning purposes it has been assumed that the force main will not be
replaced until after 2025.

If a significant section of force main requires replacement then it should be sized to accommodate long
term growth conditions, with a maximum capacity of approximately 11 mgd. Due to the corrosive ground
conditions, it is recommended that design incorporate sufficient corrosion protection or a corrosion
resistant pipe material such as HDPE not subject to corrosion. For planning purposes it was assumed that
a single HDPE force main with internal diameter of 20-inches would be installed adjacent to the existing
force main, which would be decommissioned following transfer of flow.

The section of the 21-inch gravity sewer with capacity less than 6.0 mgd will be subject to some
surcharging. As with Alternative 1, if this surcharging is not acceptable it would be necessary to upgrade
its capacity. As with Alternative 1, it is assumed that larger diameter pipe sections upstream of other pipe
sections would be accepted in order to limit the extent of upgrading required.

As with Alternative 1, additional capacity in the inverted siphon would be required for flows under long
term growth conditions. The extent of the additional capacity would be similar to Alternative 1 since it
would receive the combined flow from the RBC Diversion Pump Station and the Whidbey Diversion
Pump Station. As discussed previously it would be prudent to install additional prior to flooding of the
salt marsh area.

Based on the above analysis, the Alternative 2 improvements required to address long-term growth needs
for conveying flows from the RBC Diversion Pump Station to the Seaplane Lagoon Plant are those
identified as Projects 2a on Figure 7-16. Appendix H provides detailed location maps and cost estimates
for each of these projects. From this set of projects, the following were identified for implementation
within the 20-year planning period:

» Project 2a(i), upgrading the RBC Diversion Pump Station to a capacity of 6 mgd, with an
estimated cost of $1,856,000

» Project 2a(vi), upgrading the inverted siphon to the Seaplane Lagoon headworks, with an
estimated cost of $1,069,000.
Whidbey Diversion Pump Station

The Whidbey Diversion Pump Station may adopt a wet well submersible or a wet well/dry well
configuration. An above-ground building is likely to be required, particularly for a wet well/dry well
configuration. The associated structures should be designed where feasible to facilitate the future long
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term growth flows and pumping capacity requirements. However, initial pump capacities in the station
could be lower, in line with the projected flows at the interim planning horizons.

Further study would be required for site selection for the Whidbey Diversion Pump Station. However,
preliminary investigations have identified a number of potentially suitable sites near the intersection of
Whidbey Ave and SR 20. Evaluation of space requirements for the facility should be undertaken,
including consideration of odor control, chemical injection, surge protection and standby power
generation. In addition, space should be reserved for future expansion of the facility in the event of
modification to the planning boundaries.

A new force main and gravity sewer would be required to convey wastewater to the inverted siphon. The
alignment has been assumed to be similar to that proposed in the 1997 Comprehensive Plan, which routed
the force main along Whidbey Avenue to Regatta Drive, with the gravity sewer routed on previously
acquired easements across the Seaplane Base property to the connection with the inverted siphon.

The projects associated with the new Whidbey Diversion Pump Station are identified as Projects 2b on
Figure 7-16. All of the projects would be implemented within the 20-year planning period, and a single
cost estimate was developed for the entire improvement. The estimated cost is $8,579,000.

Gravity Collection Sewers

The initially identified gravity sewer improvements to address long-term growth needs under Alternative
2 consist of three sets of projects, one for each of the main sewer lines identified as deficient by the
capacity analysis: Heller Street/Whidbey Avenue Trunk (Projects 2c); Goldie Street/SR 20 Trunk
(Projects 2d); and Oak Harbor Street Trunk (Projects 2e). Appendix H identifies all these projects and
provides a cost estimate for each. Figure 7-16 shows the project locations. By intercepting flow at the
Whidbey Diversion Pump Station prior to 2011, the requirement to upgrade the Ely Street trunk sewer
upgrade would be avoided.

From the set of initially identified gravity sewer projects for Alternative 2, one main sewer line was
identified as requiring upgrade within the 20-year planning period:
» Project 2c(ii) on the Heller Street/Whidbey Avenue Trunk, with an estimated cost of
$845,000

The capacity analysis assumed that the sewers upstream of the Whidbey Diversion Pump Station would
not be affected by backwater effects from the wet well. This assumption would need to be incorporated
into the pump station design or the design of the upstream sewers would need to incorporate the
backwater effects.

Comparison of Alternative 1 and Alternative 2

A life cycle cost analysis was performed to compare the relative economic merits of the alternatives. The
analysis assumptions, detailed in Appendix I, include the following:

» Calculations assume a real discount rate of 3.0 percent.

» Costs do not include sewer upgrade projects along Heller Road, which are common to both
projects.

e Costs associated with land purchase for the Whidbey Diversion Pump Station or easement
acquisition are excluded.
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The projected cumulative costs for both alternatives are shown in Figure 7-17; the detailed life cycle cost
analysis is included in Appendix H. The estimated net present cost is $16.5 million for Alternative 1 and
$17.3 million for Alternative 2. While Alternative 1 was determined to be the more cost-effective
solution, the difference in cost is relatively small. Therefore, other factors not fully reflected in the

economic analysis may be of greater significance in the selection:

The City is currently evaluating redevelopment of the Windjammer Park area associated with
removal of the RBC plant.

Alternative 1 is likely to require a larger compound footprint than Alternative 2 in the area of
the existing RBC Diversion Pump Station, and this may not be preferable.

Alternative 1 would represent a significant deviation from the existing phased upgrading
plans for the RBC Diversion Pump Station associated with the 1997 Comprehensive Plan;

Alternative 1 would require paralleling of the existing 16-inch force main with a larger force
main than Alternative 2. This may increase the risk of significant utility conflict and could
prevent the use of the existing routing.

Alternative 1 would result in all flow being conveyed along the one pipeline route with
potentially a single force main, similar to all collection system pump stations. The City would
need to review the reliability and vulnerability issues of using a single force main to convey
the entire flow. Increased capital expenditure may be required to mitigate some of those
factors. An evaluation of risk will be included in a Facility Plan to be developed as part of the
treatment plant expansion process. Alternative 2 which employs two pump stations may also
offer some advantages for operational flexibility and reduction in vulnerability.

Alternative 2 assumes that upgrade of the 16-inch RBC Diversion Pump Station force main to
increase its capacity will not be required until well beyond the 20 year planning horizon.
However, if further investigation of the potential force main corrosion indicates a need for
replacement sooner, then the advantage of the deferred cost would be negated.

The study assumed that the Seaplane Lagoon Plant area represents the location of treatment.
If an alternative location were adopted, then this could have a significant impact on the
economic analysis.

Conclusion

For the purposes of this report, Alternative 1 is recommended on the basis of the life cycle analysis.
However, final selection of the Alternative will be undertaken by the City following more detailed

analysis of the issue.

OTHER SYSTEM IMPROVEMENTS

Miscellaneous collection system projects that are relevant within the 20-year planning period are

summarized below:

The existing Golf Course Lift Station was identified as potentially requiring additional pump
capacity by 2025.

It is recommended that data logging capability be added at critical lift stations. This could
record a range of operational data that would facilitate problem diagnosis and system
planning, including instances of two-pump operation. Telemetry at critical lift stations may
also be upgraded so that data can be transmitted and saved centrally for review. The
estimated cost for lift station data logging and telemetry upgrades is $500,000.
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...7. COLLECTION SYSTEM ANALYSIS

» An additional generator is to be added at the NE 7th Street Lift Station to provide additional
station reliability. Purchase of an additional standby generator may be required due to
installation of new regional lift stations associated with peripheral development. For this plan,
the estimated cost of purchasing an additional generator is $50,000

* Astudy is planned to evaluate infiltration and inflow in the City’s collection system, to allow
better estimates of existing and future flows and required system capacity. The estimated cost
of this study is $175,000.

* A study is planned to assess corrosion in the RBC Diversion Pump Station Force Main, in
order to better determine when to upgrade the force main. The estimated cost of this study is
$100,000.

Comparison of Cumulative Net Present Costs
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Figure 7-17. Comparison of Cumulative Net Present Costs
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CHAPTER 8.
WASTEWATER TREATMENT ALTERNATIVES

This chapter reviews the City of Oak Harbor’s existing treatment facilities, including their history,
outfalls, land use considerations, permit compliance and biosolids. It reviews existing and future
wastewater flows and loads expected in the City through year 2025. It also reviews effluent disposal
alternatives and preliminary alternatives for improving the City wastewater treatment plants for the
projected wastewater flows and loads.

EXISTING TREATMENT FACILITIES

The City currently operates two wastewater treatment facilities: the RBC Plant and the Seaplane Lagoon
Plant. The locations of the plants and their outfalls are shown in Figure 6-1.

RBC Plant
History

The RBC Plant was constructed in 1978 to upgrade an existing primary treatment plant that was
constructed in 1954. Parts of the primary treatment plant, including the primary clarifiers and a digester,
were incorporated into the RBC Plant design. The treatment processes include pretreatment screening,
primary and secondary clarifiers, and two parallel trains of RBCs, followed by a chlorine disinfection
facility and two sludge digesters. A gravity thickener was added in 1997.

In response to increasing flows and loads in the late 1980s, additional treatment capacity was sought to
handle future City growth. A pump station was constructed at the RBC Plant to divert flows in excess of
0.7 mgd to the Seaplane Base sewage lagoons, starting in March 1991. A mechanical screen and
screenings washer compacter were added to the RBC Diversion Pump Station in 1997. On-site chlorine
power generation facilities and dechlorination with calcium sulfate were added later. The current
configuration of the RBC Plant is shown in Figure 8-1; Appendix J includes design criteria and process
schematics. The plant’s capacity ratings are as follows:

» Rated maximum-month flow = 0.7 mgd
* Rated maximum-month BOD = 2,000 ppd

Outfall

Disinfected secondary effluent from the RBC Plant is discharged into Oak Harbor through an 18-inch-
diameter corrugated metal outfall. The outfall is 1,160 feet long and terminates with a diffuser section that
has four 8-inch side ports, a 6-inch top port and an 8-inch top port. The diffuser section is at 15 feet below
mean lower low water (MLLW) (78.59 feet City datum).

Land Use Issues

The RBC Plant is located on the shoreline of Oak Harbor next to Windjammer Park. The City’s master
plan for the park recommends demolishing the RBC Plant to eliminate odors and aesthetic issues
associated with the plant and enhance the park. The master plan calls for construction of a destination
resort hotel adjacent to the park, and the presence of the plant in the park is considered incompatible with
this land use.
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...8. WASTEWATER TREATMENT ALTERNATIVES

Permit Compliance
Table 8-1 summarizes effluent limits established in the City’s NPDES permit for the RBC Plant.

TABLE 8-1.
NPDES PERMIT LIMITS FOR RBC PLANT OUTFALL

Carbonaceous Biochemical Oxygen Demand (5-day)

Max. Average Monthly Concentration 25 mg/L
Max. Average Monthly Load 146 ppd
Min. Average Monthly Removal of Influent Load 85%
Max. Average Weekly Concentration 40 mg/L
Max. Average Weekly Load 233 ppd
Total Suspended Solids
Max. Average Monthly Concentration 30 mg/L
Max. Average Monthly Load 175 ppd
Min. Average Monthly Removal of Influent Load 85%
Max. Average Weekly Concentration 45 mg/L
Max. Average Weekly Load 263 ppd
Fecal Coliform Bacteria
Max. Average Monthly Concentration 200/100 mL
Max. Average Weekly Concentration 400/100 mL
Daily pH
Minimum 6
Maximum 9

Total Residual Chlorine
Max. Average Monthly Concentration 0.114 mg/L
Max. Daily Concentration 0.26 mg/L

In recent years the RBC Plant has continuously met the NPDES effluent limits, with the following
exceptions:

* In June 2005, the plant violated its permit requirement for monthly-average fecal coliform
with a reading of 800/100 mL.

e In August 2004, the plant violated its permit requirement for monthly average chlorine
residual with a reading of 0.33 mg/L.

* In August and September 2004, the plant violated its permit requirement for peak day
chlorine residual limit with total residual chlorine ranging from 0.28 mg/L to 0.39 mg/L.

Biosolids

Primary and secondary sludge flows from the clarifiers at the RBC Plant are sent to a gravity thickener.
The thickened sludge is processed through one primary and two secondary digesters. The digested sludge
is pumped to the RBC Diversion Pump Station, which pumps it to the Seaplane Lagoon Plant.

8-3



City of Oak Harbor Comprehensive Sewer Plan...

Seaplane Lagoon Plant
History

The Seaplane lagoons were constructed and operated by NAS Whidbey to serve the Seaplane Base. The
original plant included a large facultative cell and a small settling cell, each 3 to 4 feet deep, a physical-
chemical system for polishing lagoon effluent followed by chlorine disinfection, and a marine outfall
discharging into Crescent Harbor.

In 1990, the City secured a 50-year lease from the Navy to operate the lagoons. The City upgraded the
lagoons to 2.5 mgd monthly average capacity to serve both the Seaplane Base and the City of Oak
Harbor. With construction of the RBC Diversion Pump Station in 1991, City flows in excess of 0.7 mgd
were diverted from the RBC Plant to the Seaplane Lagoon Plant.

The City upgraded the lagoons by converting them to a deeper three-cell aerated lagoon system
(northwest, northeast and southeast cells) followed by new chlorine disinfection and effluent pumping
systems. Space was reserved to construct a fourth (southwest) cell as needed for expansion. Mechanical
surface aerators were added to the lagoons to provide aeration and mixing. The physical-chemical effluent
polishing system was retained. It includes two flash mix basins, two flocculation basins and two
rectangular clarifiers, and can feed both ferric sulfate and polymer. The polishing system’s capacity
remains at 0.885 mgd average flow.

In 2004, the northwest lagoon was divided, and approximately one-third of the volume at the head of the
cell was converted to an anaerobic pretreatment cell. The pretreatment cell was designed to increase BOD
and solids removal capacity, reduce algae growth in downstream cells and improve final effluent quality.

The current configuration of the lagoon plant is shown in Figure 8-2. The plant’s capacity ratings are as
follows:

* Rated maximum-month flow = 2.5 mgd

* Rated maximum-month BOD = 4,580 ppd

» Rated maximum-month TSS = 5,130 ppd

Outfall

Disinfected effluent from the lagoon plant is discharged into Crescent Harbor through an 18-inch
diameter outfall. The outfall is 3,284 feet long and terminates at -44 feet MLLW (49.59 feet City datum).
The diffuser is 184 feet long with 24 2.25-inch ports alternately spaced on 8 foot centers.

Land Use Issues

The Seaplane Lagoon Plant is constructed in the center of the Crescent Harbor Salt Marsh as shown in
Figure 2-3. This marsh was once the largest (300 acres) open barrier salt marsh on Whidbey Island.
However, access roadways, sewer berms and sewage lagoon dikes constructed in the marsh currently
restrict tidal exchange and fresh water drainage through the marsh.
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City of Oak Harbor Comprehensive Sewer Plan...

Island County and the Navy are developing plans to restore approximately 200 acres of the marsh as
natural wetlands and juvenile salmon rearing habitat. An initial analysis prepared for the County and
Navy indicated that the proposed increases in tidal circulation would result in an average water surface
elevation of approximately 5.5 feet MSL (105.5 feet City datum). This corresponds to 3-foot average
depth of water over the marsh plain and 1 foot average depth over the west sewer berm that covers the
lagoon plant’s siphon influent pipe. Higher water levels will occur during high tide and storm events. The
analysis concluded that these water levels would have limited impact on the sewer berms and lagoon
dikes, and the impacts could be mitigated with modest improvements (PWA 2003).

Subsequent analysis by the City indicates that the proposed increased tidal flow will have more
substantial impacts. The City analysis indicates that the outside flanks of the sewer berms and dikes could
be eroded by wave action because they are constructed with 2:1 slopes and have no erosion protection.
Also, during periods of high tide and severe storm events, high water would overtop the treatment plant
access road and flood the south area of the plant (URS 2005).

Permit Compliance

The NPDES permit for the Seaplane Lagoon Plant establishes effluent limits for CBOD, TSS, fecal
coliform bacteria, pH, and total residual chlorine, as summarized in Table 8-2

TABLE 8-2.
NPDES PERMIT LIMITS FOR SEAPLANE LAGOON PLANT OUTFALL

Carbonaceous Biochemical Oxygen Demand (5-day)

Max. Average Monthly Concentration 25 mg/L
Max. Average Monthly Load 521 ppd
Min. Average Monthly Removal of Influent Load 85%
Max. Average Weekly Concentration 40 mg/L
Max. Average Weekly Load 834 ppd
Total Suspended Solids
Max. Average Monthly Concentration 75 mg/L
Max. Average Monthly Load 1,564 ppd
Min. Average Monthly Removal of Influent Load 65%
Max. Average Weekly Concentration 110 mg/L
Max. Average Weekly Load 2,294 ppd
Fecal Coliform Bacteria
Max. Average Monthly Concentration 200/100 mL
Max. Average Weekly Concentration 400/100 mL
Daily pH
Minimum 6
Maximum 9

Total Residual Chlorine
Max. Average Monthly Concentration 0.5 mg/L
Max. Daily Concentration 0.75 mg/L
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...8. WASTEWATER TREATMENT ALTERNATIVES

CBOD and TSS

Figures 8-3 and 8-4 show that the Seaplane Lagoon plant consistently meets permit limits for CBOD and
TSS. Since startup of the anaerobic pretreatment cells in 2005, the monthly-average effluent CBOD
concentration has dropped to below 20 mg/L. Effluent TSS meets the current permit limit of 75 mg/L but
has not improved since startup of the anaerobic cells. The plant would not meet a 30mg/L effluent limit
that could be required by Ecology if the City expands the lagoon capacity above the current capacity
rating of 2.5 mgd, as discussed later in this chapter.

Fecal Coliform Bacteria

Figure 8-5 shows that effluent fecal coliform counts generally meet the NPDES permit limit of
200/100 mL (monthly average) and 400/100 mL (weekly-average). In March 2004, the plant slightly
violated the monthly average permit limit.

pH

Effluent pH was within the permit limits during the period reviewed. Average pH measurements typically
were between 6.5 and 8. The highest pH reading, 8.8, occurred in April 2001. Figure 8-6 shows that
effluent pH decreases during the summer the. This is attributed to partial nitrification, which reduces
alkalinity and increases the concentration of nitrite in the lagoon. In response to low pH, the City has been
adding soda ash to improve nitrification and denitrification and reduce nitrite concentrations. Figure 8-6
demonstrates that alkalinity and pH increase when the City adds soda ash to the lagoons during the
summer.
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Figure 8-6. Historical Daily Effluent pH, Alkalinity and Soda Ash Dose

Total Residual Chlorine

The NPDES permit limits the monthly-average total chlorine residual to 0.5 mg/L and the maximum-
daily residual to 0.75 mg/L. The monthly-average effluent chlorine residual has ranged between 0.32 and
0.38 mg/L, well below the permit limit.

Biosolids

Prior to construction of the anaerobic pretreatment cells, the aerobic lagoons stored the incoming waste
sludge. In the past, removal of biosolids from the aerobic lagoons consisted of contract dredging and
disposal. The new anaerobic pretreatment cells commissioned in December 2004 were designed with a

manifold piping system to pump sludge directly from the anaerobic cells. To date, the manifold piping
system has not been used.

Biosolids removed from the northwest lagoon during 2002 and 2004 sludge removal projects were used to
evaluate the total mass of biosolids accumulated since the Seaplane Lagoons were leased to the City in
1991. The total biosolids removed between the two sludge removal projects was 2,043 dry tons. It is
estimated that the lagoons yielded 0.30 pounds of biosolids (waste sludge) per pound of influent BOD.

Testing conducted in year 2002 indicated that the biosolids met all criteria for “exceptional quality” as
defined in federal 503 regulations. The biosolids also met the Class B requirement for testing of fecal
coliform.
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WASTEWATER FLOWS AND LOADS

This section reviews historical wastewater flows and loads and estimates future wastewater flows and
loads through 2025. The flow and load analysis is explained in detail in a separate technical memorandum
(Tt/KCM, March 1, 2006).

Historical Flows

The City continuously monitors wastewater flow to the Seaplane Lagoon Plant at the headworks with a
Parshall flume. The Seaplane Lagoon Plant influent flow includes flows from the Seaplane Base, the
Capehart housing facilities and the RBC Diversion Pump Station.

Flows from the Seaplane Base and Capehart facilities are monitored with two independent Parshall
flumes, so it is possible to independently characterize wastewater flows from the Navy facilities and the
rest of the City. The influent flow to the RBC Plant is not monitored, but the effluent flow is monitored
and can be used to estimate the RBC Plant influent flow. For this evaluation, the influent wastewater flow
to the RBC plant is assumed to be equal to the effluent flow rate. The total City wastewater flow then is
estimated as the sum of all the Seaplane Lagoon Plant influent flows and the RBC Plant effluent flow.
Figure 8-7 shows the total daily flow from 1999 through 2005, and Figure 8-8 shows the average daily
total flow for each year from 2001 through 2005. In general, the data indicate that there has been no
significant change in the flows over the last six years.
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Figure 8-7. Daily Wastewater Flow
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Historical BOD Loads

The records of BODs loads in the City’s wastewater over the last five years (see Figures 8-9 and 8-10)
show a trend of gradual increase that appears to be congruent with the rate of growth in the portion of the

City outside the Seaplane Base. BODg loads from

2002, then remained relatively constant until about
until August 2003.

the Seaplane Base gradually increased until January
May 2003, at which time the loads declined steadily
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Historical TSS Loads

The records of TSS loads in the City’s wastewater over the last five years (see Figures 8-11 and 8-12)
show a trend of gradual increase that appears to be congruent with the rate of growth in the portion of the
City outside the Seaplane Base. TSS loads from the Seaplane Base gradually increased until January
2002, then remained relatively constant until about May 2003, at which time the loads declined steadily
until May 2003. The discharge of anaerobically digested sludge from the RBC plant has a significant
effect on the TSS concentration and load of the influent wastewater to the lagoon.

a» Naw TSS load

+ combined City TSS load

TSS Load, ppd

Q@@ \\’q@ qu o 0° qu P 0“’ qo“’ Q¥ 0"’ Qqq’ v 0“’ qo"’ & 0”‘ qob‘ N &,0(” &,0"-’
e T T T T f&’@ I

Figure 8-11. Daily TSS Load
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Figure 8-12. Annual Daily TSS Loads

Projected Flows and Loads

Population in the portion of the City outside the Seaplane Base is projected to increase from 17,800 at the
end of 2005 to 24,300 at the end of 2025. The population of the Seaplane Base is projected to remain at
the 2005 level of 4,400 through 2025. Estimated future flows and loads were calculated based on the
growth projections and the per capita flows and loads shown in Tables 8-3 and 8-4. Table 8-5 shows the
projected flows and loads.

Figures 8-13, 8-14 and 8-15 show the projections for flow, BODs and TSS along with the combined
existing capacity of the RBC and Seaplane Lagoon Plants. Existing flows are close to 85 percent of the
combined maximum-month flow capacity rating of the plants; future flows are expected to reach the
combined design capacity of the plants by 2017. The plants have significant reserve capacity for BOD
loads; the projections indicate that BOD will reach 85 percent of the maximum-month capacity rating
around 2018, and the full combined capacity rating after 2025. The plants also have some reserve capacity
for TSS; the projections indicate that TSS will reach 85 percent of the maximum-month capacity rating
around 2008 and the full combined capacity rating around 2019.

Flow and Load Conclusions

This analysis of flows and loads indicates that in the near future the City needs to prepare a wastewater
facility plan to expand the capacity of its treatment facilities for future flows. Ecology’s policy is to
require preparation of a facility plan when any of the three common design parameters, such as flow,
BOD or Suspended Solids exceed 85 percent of the maximum-month rating for three consecutive
months.
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TABLE 8-3.

CITY OUTSIDE THE SEAPLANE BASE FOR 2006 THROUGH 2025

CRITERIA FOR PROJECTING RAW WASTEWATER FLOWS AND LOADS FOR THE

Unit Flow Unit BODg Unit TSS
Condition (gallons per capita/day) (pounds per capita/day) (pounds per capita/day)
Average Annual 84 0.18 0.19
Maximum Month 121 0.21 0.28
Maximum Day 185 0.32 0.45
TABLE 8-4.

CRITERIA FOR PROJECTING RAW WASTEWATER FLOWS AND LOADS
FOR THE SEAPLANE BASE FOR 2006 THROUGH 2025

Unit Flow Unit BODg Unit TSS
Condition (gallons per capita/day) (pounds per capita/day) (pounds per capita/day)
Average Annual 102 0.18 0.14
Maximum Month 127 0.22 0.19
Maximum Day 327 0.28 0.26
TABLE 8-5.
PROJECTED RAW WASTEWATER FLOWS AND LOADS THROUGH 2025
2005 2010 2015 2020 2025
City Proper Population 17,800 19,400 21,000 22,700 24,300
Navy Population 4,400 4,400 4,400 4,400 4,400
Flow (mgd)
Average Annual 1.94 2.08 2.22 2.36 2.50
Maximum Month 2.71 291 3.11 3.31 3.51
Maximum Day 4.73 5.03 5.34 5.64 5.95
BOD (ppd)
Average Annual 3992 4,288 4,584 4,880 5,177
Maximum Month 4,702 5,047 5,392 5,738 6,084
Maximum Day 6,920 7,447 7,973 8,499 9,026
TSS (ppd)
Average Annual 3,993 4,305 4,618 4,931 5,243
Maximum Month 5,812 6,273 6,733 7,194 7,655
Maximum Day 9,140 9,881 10,621 11,361 12,102
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Figure 8-13. Average Flow Projection and Treatment Capacity

linear growth existing lagoon capacity

existing lagoon + RBC

existing lagoon + RBC @ 85%

7000
6500
6000
5500
5000
4500

4000
2005 2010 2015 2020 2025

Figure 8-14. Average BODs Projection and Treatment Capacity
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Figure 8-15. Average TSS Projection and Treatment Capacity

Avg. Daily TSS Load in Maximum Month

EFFLUENT DISPOSAL

This section reviews alternatives for disposal of effluent from the City’s treatment facilities. Effluent
discharge criteria are the key parameters controlling treatment requirements. Treated wastewater effluent
must be disposed of or reused. The City of Oak Harbor disposes of treated effluent by discharge through
its outfalls to Oak Harbor and Crescent Harbor. Alternatively, effluent could be discharged to a Puget
Sound outfall, land-applied for disposal or reused elsewhere in the City.

The City expects to use the Oak Harbor outfall with the RBC treatment plant until the plant is eliminated
as recommended in the master plan for Windjammer Park. With this approach, peak flows through the
Oak Harbor outfall will be limited to the existing 2.6 mgd peak capacity of the RBC plant.

The City expects to use the Crescent Harbor outfall through the end of the planning period in 2025. The
peak flow to the Seaplane lagoon plant could reach 9.7 mgd if the RBC plant is retained through 2025,
and 12.3 mgd if the RBC plant is eliminated by 2025. These peak flows exceed the existing peak
hydraulic capacity of the Crescent Harbor outfall, which is 5 mgd with both effluent pumps running. The
high peak wastewater flows will need to be stored and equalized to 5 mgd in the Seaplane lagoons to
avoid the expense of replacing the outfall with a larger pipe. A new outfall dilution zone study may be
needed to confirm that the existing outfall provides sufficient dilution for increased average flows.

Additional effluent disposal and reuse alternatives can be considered in the future when the City prepares
a wastewater facility plan. These alternatives could include a new plant with an outfall to Puget Sound,
joint treatment and discharge through the Ault Field plant and outfall, or a new wastewater reclamation
plant and effluent reuse.
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Effluent Discharge Limits

Currently, effluent discharges through the Oak Harbor and Crescent Harbor outfalls are regulated by
technology-based effluent limits that require secondary treatment. A standard requirement for secondary
treatment is that effluent BOD and TSS concentrations not exceed 30 mg/L. However, both City
treatment plants qualify for exceptions to this requirement and are regulated by alternative effluent limits
established in the NPDES permit:

» The effluent limits for the RBC Plant require monthly-average effluent CBOD to be 25 mg/L
or less and monthly-average TSS to be 30 mg/L or less.

» The effluent limits for the Seaplane Lagoon Plant require monthly-average CBOD to be
25 mg/L or less and TSS to be 75 mg/L or less.

The effluent limits for the RBC plant are expected to be the same if it continues to operate through 2025..
The effluent limits at the Seaplane Lagoon are “grandfathered” at the approved hydraulic rating of 2.5
mgd, and they will stay the same as long as lagoon-based treatment is not expanded beyond the currently
rated capacity. If lagoon-based treatment is expanded beyond 2.5 mgd, then the resulting facility will be
expected to meet standard secondary treatment limits. Expanding service with a parallel conventional
plant could allow the City to maintain some form of alternative limits. Ecology does have authority to
establish “performance-based” limits for lagoon facilities and may exercise this authority in future
permits.

The Washington State DNR could require more treatment at the Seaplane Lagoon Plant than standard
secondary treatment because the outfall lease issued by DNR in 2004 requires the City to reduce
discharges through the Crescent Harbor outfall. Alternatively. DNR may accept more flow through the
Crescent Harbor outfall, such as if the effluent meets standard 30-mg/LTSS effluent limits rather than the
current limit of 75 mg/L. This might be acceptable to DNR because it would allow the City to eliminate
discharges through the existing Oak Harbor outfall and would reduce TSS emissions below the current
combined TSS discharges through the two outfalls at the projected maximum-month flow of 3.5 mgd.
The effluent limit for CBOD would need to be below 22 mg/L to reduce emissions below the current
combined CBOD discharges of the RBC and Seaplane Lagoon plants.

TREATMENT PLANT ALTERNATIVES

This section evaluates alternatives for improving the City’s wastewater facilities to accommodate
projected future flows and loads.

Treatment Plant Design Conditions

The evaluation of treatment plant improvement alternatives for this report is based on the flows and loads
shown in Table 8-5. The evaluation also relies on the following general assumptions:

e The Seaplane Lagoon Plant is the preferred site for the City’s treatment plant through 2025.
» The RBC Plant will be demolished as soon as economically feasible.

»  Other treatment plant sites can be considered when the City prepares a wastewater facility
plan in the future. The comprehensive sewer plan will need to be updated if an alternative site
is selected.

» Ecology and DNR will allow average flows up to 3.5 mgd to be discharged through the
existing Seaplane Lagoon Plant outfall to Crescent Harbor.
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» A new dilution zone study may be required to verify that the outfall will provide sufficient
dilution for 3.5 mgd average flows.

» Ecology will require standard 30 mg/L TSS effluent limits for the entire 3.5 mgd average
flow expected in the City by 2025.

* DNR may require mass emissions of BOD and TSS below current permit levels, additional
disinfection to reduce shellfish closure zones, additional ammonia and priority pollutant
removal to reduce effluent toxicity and water reuse to reduce discharges into Oak Harbor

Treatment Alternatives

This section analyzes alternatives for achieving an acceptable level of secondary treatment for the City of
Oak Harbor throughout the planning period. Four alternatives were evaluated as discussed below.
Additional alternatives can be developed in the future when the City prepares a wastewater facility plan.

Alternative 1—RBC and Lagoon Plants

This alternative would continue the use of the RBC Plant to treat average flows of 0.7 mgd, and all other
flows would be diverted to the Seaplane Lagoon Plant for treatment. The Seaplane Lagoon Plant would
be upgraded to 3.0-mgd average flow capacity. This approach would build an anaerobic pretreatment cell
in the southwest lagoon and add effluent filtration, with a capacity for average flows of 3.0 mgd, to meet
30 mg/L TSS effluent limits throughout the year. This alternative is shown in Figure 8-16. In the future it
may be possible to eliminate the filters from this alternative if the recently installed anaerobic
pretreatment cells improve performance of the existing lagoons as expected by the designer. However,
this report assumes that filters are needed to meet 30 mg/L TSS.

Alternative 2—Lagoon Plant

This alternative would eliminate the RBC Plant and treat all flows at the Seaplane Lagoon Plant. The
Seaplane Lagoon Plant would be upgraded to 3.5-mgd average flow capacity. This approach is the
same as Alternative 1, except that the effluent filters would be rated for 3.5 mgd. This alternative is
also shown in Figure 8-16.

Alternative 3—Activated Sludge Plant

This alternative would eliminate the RBC Plant and treat all flows at the Seaplane Lagoon Plant site. The
lagoon plant would be converted to a 3.5-mgd activated sludge plant to provide secondary treatment. The
existing northwest lagoon would store peak raw sewage flows and stabilize waste sludge, and the
northeast and southeast cells would store treated effluent flows that exceed the 5-mgd capacity of the
existing outfall. This alternative is shown in Figure 8-17.

Alternative 4—Membrane Bioreactor Plant

This alternative would eliminate the RBC Plant and treat all flows at the Seaplane Lagoon Plant site. The
lagoon plant would be converted to a 3.5-mgd membrane bioreactor (MBR) plant to provide secondary
treatment and polish the effluent to meet Class A reclaimed water standards. Like Alternative 3, the
existing lagoons would be used for raw sewage storage, treated effluent storage and sludge stabilization.
This alternative is shown in Figure 8-18.

Common Elements
The following common improvements are included in all treatment alternatives:

» Construct new headworks with mechanical screen, grit removal and flow measurement.
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» Upgrade the existing chlorine disinfection system including expanded chlorine contact tank,
larger on-site chlorine generation system, larger hypochlorite and bisulfate feed systems,
chemical storage tanks, lagoon water pump station and larger effluent pumps.

» Protect the lagoon facilities from erosion and flooding that could occur because of increased
tidal circulation around the lagoons proposed in the Crescent Harbor Marsh Restoration
Project. Improvements include gabions on the outside flanks of the lagoon dikes and sewer
berms, and flood control dikes around the Capehart headworks and the existing chlorination
and physical-chemical treatment facilities.

» Construct a new control building at the lagoon plant for Alternatives 2, 3 and 4, including
offices, laboratory and maintenance facilities.

* Demolish the existing RBC treatment plant for Alternatives 2, 3 and 4. (The existing
diversion pump station at the RBC plant will be retained and remodeled to convey all sewage
flows to the lagoon plant, as described separately in Chapter 7.)

» Sludge disposal will continue to be accomplished by contract dredging and disposal.

Cost Comparison

Table 8-6 shows the total capital costs associated with each alternative. Alternative 1 has the lowest
capital costs at approximately $19.4 million. If the City eliminates the RBC plant, Alternative 3 has the
lowest capital cost at approximately $21.5 million. Alternative 2 would be the least costly alternative to
eliminate the RBC plant, if the anaerobic pretreatment cells can reduce effluent TSS to 30 mg/L, because
this would eliminate the cost for effluent filters.

TABLE 8-6.
ESTIMATED CAPITAL COSTS FOR TREATMENT PLANT ALTERNATIVES
Alternative 3
Alternative 1 Alternative 2 Activated Alternative 4
RBC & Lagoon Lagoon Sludge MBR

Headworks $591,965 $591,965 $591,965 $932,713
Anaerobic Cell in Southwest Lagoon $3,008,258 $3,008,258 $0 $0
Effluent Filtration $4,933,340 $6,084,453 $0 $0
Aeration Basins $0 $0 $2,142,635 $0
Clarifier system $0 $0 $4,799,145 $0
Lagoon Pump Station $0 $0 $203,619 $203,619
MBR system $0 $0 $0  $14,800,000
Disinfection & Effluent Pumping $1,761,873 $1,965,460 $1,965,460 $1,965,460
Control Building $0 $1,257,388 $1,257,388 $1,257,388
Wetland Dike Upgrades $917,689 $917,689 $917,689 $917,689
RBC Plant Demolition $0 $510,730 $510,730 $510,730
Subtotal $11,213,125 $14,335,942 $12,388,629 $20,587,598
Contingency (30%) $3,363,937 $4,300,782 $3,716,589 $6,176,279
Total estimated construction cost $14,577,062 $18,636,724 $16,105,218  $26,763,877
Engineering Design (15%) $2,186,559 $2,795,509 $2,415,783 $4,014,582
Construction Management (10%) $1,457,706 $1,863,672 $1,610,522 $2,676,388
Sales Tax (8.3%) $1,209,896 $1,546,848 $1,336,733 $2,221,402
Total Estimated Capital Cost $19,431,000 $24,843,000 $21,468,000  $35,676,000
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Qualitative Comparison

The key qualitative differences among the alternatives are summarized in Table 8-7.

TABLE 8-7.
QUALITATIVE SUMMARY OF SECONDARY PROCESS ALTERNATIVES
RBC Plant &
Lagoons with Lagoons with
Filters Filters Activated Sludge MBR Process
(Alt. 1) (Alt. 2) (Alt. 3) (Alt. 4)
Eliminates Outfall and Treatment No Yes Yes Yes
Plant at Windjammer Park?
Room for Expansion and Solids No No Yes Yes
Facilities?
0O&M Complexity High Moderate Low to Moderate High
Performance History Relatively few Relatively few Well proven, New process,

installations, good installations, good good performance  very good
to moderate to moderate performance
performance performance
Class A Water Reuse Potential None None Good with added Excellent
filters
Shellfish Closure Zone Size Smallest Smallest Medium Small
Ammonia Removal Poor Poor Excellent Excellent

Treatment Plant Conclusions

Based on the cost and qualitative considerations discussed above, Alternative 3, Activated Sludge, is the
most promising alternative for meeting the City’s treatment requirements through the end of the planning
period. This is a preliminary conclusion and additional alternatives will be evaluated in more detail when
the City prepares a wastewater facility plan to expand the plant in the future.
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CHAPTER 9.
RECOMMENDED IMPROVEMENTS

This chapter summarizes recommended upgrade projects and associated costs for the City of Oak Harbor
wastewater collection system (see Figure 9-1). It also identifies potential upgrades to the wastewater
treatment facilities that would meet the City’s treatment requirements through the end of the planning
period in 2025. A wastewater facilities plan will need to be prepared before proceeding with the identified
treatment facility improvements.

COLLECTION SYSTEM IMPROVEMENTS
System Expansion

The expansion of the collection system required to serve peripheral areas of development is discussed in
detail in Chapter 7 of this report. Detailed cost estimates are included in Appendix H. Projects to be
implemented within the 20-year planning period were identified following consultation with the City.
Table 9-1 summarizes the proposed improvements to be undertaken by the City during the 20-year
planning period and provides planning-level project cost estimates.

Existing System Upgrades

Upgrades of the existing collection system to serve projected population growth and development are
discussed in detail in Chapter 7. Alternative 1, which continues to use the RBC Diversion Pump Station to
convey all flows from the City proper to the Seaplane Lagoon Plant was determined to be slightly more
cost-effective than Alternative 2 (installation of an additional pump station close to the intersection of
Whidbey Avenue and SR 20). Alternative 1 projects that would be implemented within the 20-year
planning period have been incorporated into the recommended upgrade projects, as detailed in Table 9-1.
Detailed cost estimates are included in Appendix H.

Operation and Maintenance
The proposed collection system improvements will entail additional operation and maintenance (O&M):

» At the RBC Diversion Pump Station, the upgraded capacity and projected growth in flow will
result in higher power consumption and associated costs. The upgrade may also increase the
requirement for odor control supplies.

» With additional lift stations in the development areas, there will be an associated increase in
power consumption. Further, these lift stations should be incorporated into the weekly
inspection and regular maintenance schedules. This will result in an increase in staff hours.

» Additional trunk sewers should be added to the inspection and cleaning schedule, which will
increase the staff hours associated with these tasks.
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TABLE 9-1.
SUMMARY OF RECOMMENDED COLLECTION SYSTEM IMPROVEMENTS

Project Planning
No. Location Description Level Cost

Collection System Expansion

Al  Scenic Heights Scenic Heights Lift Station and Force Main $595,000

A2 Scenic Height Scenic Heights Gravity Trunk Sewers $705,000

Cl Croshy Road Crosby Road Lift Station and Force Main $1,816,000

D1  Heller Road/Goldie Road Goldie Road Lift Station and Force Main $1,865,000

D2  Heller Road/Goldie Road Trunk Sewer from Goldie Road to Proposed Lift Station $2,617,000

B1  Swantown Road/ Fort Fairway Lane Lift Station, Force Main and D/S Trunk $3,341,000
Nugent Avenue Extension

Subtotal $10,939,000

Existing Collection System Upgrades

la(i) RBC Pump Station Upgrade RBC PS to 10 mgd $1,856,000
la(ii) RBC Pump Station to Upgrade RBC PS Force Main $6,123,000
Seaplane Base
la(v) Seaplane Base Upgrade of Inverted Siphon Capacity to Lagoon Headworks $1,069,000
1b(ii) Heller Road/Whidbey St. Interim Upgrades to Heller Road and Whidbey St. Trunk $845,000
Sewer
le(i) Ely Street to City Beach  Interim Upgrade to Ely Street Sewer to RBC Pump Station $2,113,000

Subtotal $12,006,000

Other System Improvements

1 Various Lift Stations Install data logging/telemetry at critical lift stations. $500,000
2 NE 7th Lift Station Purchase an additional permanent standby generator $50,000
3 System Wide Infiltration / Inflow and Flow Monitoring Study $175,000
4 RBC Diversion Pump Corrosion Study 100,000

Station Force Main
Subtotal $825,000

All costs are in December 2005 dollars (ENR Cost Index for Seattle = 8458; 20-City Index = 7647).

Emergency Response Plan

As discussed in Chapter 6, the City does respond to wastewater emergencies, however, a response plan
has not been formally documented. Ecology strongly recommends that the City develop and adopt an
emergency response plan to ensure compliance with state regulations, and the City plans to develop a
formal emergency response plan for the collection system and treatment plants.

Emergency response planning is a process by which wastewater system managers and staff explore
responses to vulnerabilities, make improvements, and establish procedures to follow in an emergency. It
is also a process that encourages partnerships and better understanding of support capabilities. Preparing
an emergency response plan and practicing it has potential to save lives, prevent illness, enhance system
security, minimize property damage and environmental impact, and lessen liability.
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...9. RECOMMENDED IMPROVEMENTS

Four key references provide a framework for the development of the emergency response plan:

» Ecology regulations. WAC 173-240-080, subsections 4(j) and 4(I) require wastewater facility
Operation and Maintenance manuals to include emergency response plans and procedures

» Ecology Orange Book. The Orange Book, section G1-4.4.2 and table G1-3 provide guidance
on the expected content of wastewater facility O&M manuals, including emergency response
and safety content.

» Emergency Response Plan Guidance for Wastewater Systems, Final Report 2004, WERF —
Water Environment Research Foundation. Based on the WERF document the emergency
response plan could have eight chapters, as follows:

— Introduction

— General Emergency Planning Information

— Emergency Response Plan — Core Elements

— Decision Process and Emergency Response Plan Activation
— Emergency Response, Recovery and Termination

— Action Plans

— Emergency Plan Approval, Update and Training

e Additional Resourcess Water and Wastewater System Emergency Response Plan Template,
July 2003, Kentucky Rural Water Association.

WASTEWATER TREATMENT PLANT IMPROVEMENTS

Capital Improvements

Chapter 8 provides preliminary recommendations for upgrading the City’s wastewater treatment facilities.
The recommendations identify the magnitude of costs and issues that will need to be addressed when the
City eliminates the RBC Plant from Windjammer Park, as recommended in the master plan for the Park,
or when the facilities are upgraded by 2017 to accommodate projected future flows and loads.

In either case, a wastewater facility plan will need to be prepared per WAC 173-240-060 to plan the
proposed upgrades. Typically at least five years are needed to complete a facility plan, design, permitting,
financing and construction of major treatment plant upgrades, and 10 years can be needed if there are
complications. Therefore, the City should begin the facility plan no later than 2012. To be conservative,
this report assumes planning will begin in 2011 and construction will be complete by 2015.

The preliminary recommendations for upgrading the treatment plant are as follows:
» Upgrade the Seaplane Lagoon Plant to treat an average flow of 3.5 mgd.

e Construct new headworks at the northwest lagoon, including a manually cleaned bar rack,
mechanically cleaned fine screen with 1/4-inch openings, screenings washer compacter, Pista
grit style grit system and Parshall flume.

e Construct an activated sludge secondary treatment system in the southwest cell of the
Seaplane Lagoon Plant, including peak flow diversion weir, flow splitter box, two activated
sludge aeration basins with earth dikes and floating surface aerators, mixed liquor pump
station and splitter box, and two 80-foot diameter concrete clarifiers.

» Upgrade the existing chlorine disinfection system, including expanded chlorine contact tank,
larger on-site chlorine generation system, larger hypochlorite and bisulfate feed systems,
chemical storage tanks, lagoon water pump station and larger effluent pumps.
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» Construct wetland erosion control and flood protection improvements, including gabions on
the outside flanks of the lagoon dikes and sewer berms and flood control dikes around the
Capehart headworks and the existing chlorination and physical-chemical treatment facilities
at the southeast area of the lagoon plant site.

» Construct a new control building at the Seaplane Lagoon Plant, including offices, laboratory
and maintenance facilities.

» Demolish the existing RBC Plant. The existing diversion pump station at the RBC Plant will
be retained and remodeled to convey all sewage flows to the Seaplane Lagoon Plant.

Table 9-2 summarizes the estimated capital costs for the recommended improvements.

TABLE 9-2.
ESTIMATED CAPITAL COSTS FOR RECOMMENDED
WASTEWATER TREATMENT IMPROVEMENTS

Headworks $591,965
Anaerobic Cell in Southwest Lagoon $0
Effluent Filtration $0
Aeration Basins $2,142,635
Clarifier system $4,799,145
Lagoon Pump Station $203,619
MBR system $0
Disinfection & Effluent Pumping $1,965,460
Control Building $1,257,388
Wetland Dike Upgrades $917,689
RBC Plant Demolition $510,730
Subtotal $12,388,629

Contingency (30%) $3,716,589
Total estimated construction cost $16,105,218
Engineering Design (15%) $2,415,783
Construction Management (10%) $1,610,522
Sales Tax (8.3%) $1,336,733
Total Estimated Capital Cost $21,468,000

All costs are in December 2005 dollars (ENR Cost Index for

Seattle = 8458; 20-City Index = 7647).

Treatment Plant O&M Requirements

Treatment plant O&M costs are estimated to be significantly lower with the recommended treatment
facilities than with the existing plants. The O&M savings could make immediate implementation cost-
effective, if the O&M savings are greater than the interest costs for financing. Staffing requirements are
estimated to decrease by approximately 2 full-time equivalents. Power costs for the RBC plant will be
eliminated, and power costs for the upgraded Seaplane Lagoon Plant are expected to change little.
Chemical costs will be eliminated for soda ash and polymer at the lagoon plant, and for hypochlorite at
the RBC plant. Repair and replacement costs for old equipment at the RBC plant will be eliminated.

9-4



...9. RECOMMENDED IMPROVEMENTS

IMPLEMENTATION SCHEDULE

The recommended improvements are proposed to be implemented in phases as the City’s growth takes
place. Table 9-3 shows an overall schedule. The schedule for collection system improvements is
coordinated with treatment plant improvements, so that all the City flows can be conveyed to the
Seaplane Lagoon Plant when the plant improvements are completed. To be conservative, the treatment
plant improvements are timed to be completed a few years before they are projected to be needed in 2017.
The City can accelerate the treatment plant schedule if it decides to eliminate the RBC plant sooner than
shown, or it can extend the schedule if plant improvements can be deferred longer. The schedule is
subject to change and can be revised over the course of the planning period.
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TABLE 9-3.

PROPOSED IMPLEMENTATION SCHEDULE FOR RECOMMENDED IMPROVEMENTS

Total
Project

Project Number & Description Cost

Collection System projects
Upgrade of Existing Collection System

Annual Expenditure ($1000)

- 2006 _

2007

2008

2013 . 2014 = 2015

2016 @ 2017 = 2018 : 2019 | 2020 & 2021 °

. 2025

Wastewater Treatment Facilities

Capital Costs

la(i) RBC Pump Station Upgrade to 13 mgd $1,856,000 300 : 1556
1la(ii) Upgrade RBC Pump Station Force Main $6,123,000 ! 900 | 5223 |
la(v) Upgrade of Siphon $1,069,000 160 = 909
1b(ii)  Interim Upgrades to Heller Road and Whidbey St. Trunk Sewer $845,000 ° 150 - 695
1le(i) Interim Upgrade to Ely Street Sewer and D/S to RBC $2,113,000 | | 320 1,793 |
Collection System Expansion
Al Scenic Heights Lift Station and Force Main $595,000 100 495
A2 Scenic Heights Gravity Trunk Sewers $705,000 200 505
B1 Lift Station, Force Main and D/S Trunk Extension $3,341,000 500 @ 2,841
C1 Crosbhy Road Lift Station and Force Main $1,816,000 300 | 1,516
D1 Goldie Road Lift Station and Force Main $1,865,000 ° 300 1,565
D2  Trunk Sewer from Goldie Road to Proposed Lift Station $2,617,000 400 : 2,217
Other System Improvements
1 Lift Station Telemetry Upgrades $500,000 - 200 : 300 :
2 Permanent Standby Generator at NE 7th Lift Station $50,000 50
3 Infiltration/Inflow and Flow Monitoring Study $175000 75 100
4 RBC PS FM Corrosion Study $100,000 100
O&M Cost Changes $3,474,000 0 0 11 27 46 198 228 228 228 228 228 228 228 228 228 228 228 228 228 228

1 Facility Plan $300,000 300
2 Seaplane Lagoon Plant Upgrade $21,500,000 1,600 : 9,600 9,600 700
Changes to Annual O&M Costs
1 Treatment Plant O&M ($1,888,000) 4 8 12 16 20 24 28 32 36 -221 -218 -215 -212 -209 -205 -202 -199 -195 -192
2 Biosolids Removal $4,974,000 283 290 297 304 1,259 1,233 1,308
Total $52,130,000 535 2946 2,884 5,768 1577 6,349 5475 2,160 9,860 11,123 707 10 13 16 1,252 23 26 29 33 1,344







CHAPTER 10.
FINANCING ANALYSIS

This chapter addresses financing alternatives for the capital improvements recommended in the previous
chapter, as well as the identified changes in operations and maintenance (O&M) costs.

CURRENT SEWER FUNDING

The City has a dedicated source of revenue in the form of monthly sewer utility fees.

Sewer Fund 402 Summary 2002 2003 2004 2005

Charges for Service $2,885,258 $3,037,858 | $3,172,764 |$3,270,597

These charges are deposited in the Sewer Fund 402 and used for operating expenses, repair and
replacement, capital improvements, debt service and reserves. Each year the Finance Director prepares a
statement of Revenues, Expenses and Changes in Fund Net Assets as part of the annual financial report.
This statement indicates that operating revenue has been greater than operating expenses and depreciation
in each year 2002-4.

In addition, there is a Sewer Cumulative Reserve Fund 412 where capital-related revenue is deposited for
future capital improvements. The City collects a system development fee, a trunk line fee, potentially a
latecomer’s recovery fee for new connections to the system as appropriate.

Sewer Cumulative Reserve Revenue 2003 2004 2005
System Development Fees $307,325 $561,117 $210,437
Trunk Line Fees $ 36,125 $ 50,105 $ 43,775

There is approximately $3,000,000 in cumulative reserves at the beginning of 2006. The City also has a
policy of holding reserves in the operating fund of 5 to 10 percent of annual expenditures. The estimated
2005 ending balance in Sewer Fund 402 was $1,350,000.

The City prepares a two-year budget every other year and monitors the activity on a regular basis. The
next biennial budget is 2007-2008. One part of the budget process is to review rate revenue to ensure it is
sufficient to meet operating needs, debt repayment and planned capital investment. When necessary, the
Finance Director works with the City Council on rate increases to ensure rates are keeping pace with
expenses.

Because the rate review already takes place within the City’s normal course of business, this financial
chapter focuses on funding the capital improvements recommended in the planning period.

OUTSTANDING SEWER DEBT

The water and sewer utility are combined legally in the Waterworks Utility to support revenue bond
issues. There are currently two revenue bond issues being repaid by the sewer utility, 1996 and 2004. At
the beginning of 2006, there was $2,000,000 in outstanding principal on the 1996 revenue bond issue.
Interest rates vary between 5.5 and 5.9 percent. The final maturity is scheduled for 2011, yet this issue is
callable after September 1, 2006.
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The 2004 bond issue for $2,865,000 carries interest rates between 2.25 and 4.55 percent. This 20-year
issue will be repaid through the year 2024 and can be called after September 1, 2015. At the beginning of
2006, there was $2,735,000 in outstanding principal.

CURRENT SEWER RATES AND CHARGES

Residential sewer customers are charged a flat amount of $33.66 per month. With bi-monthly billing, the
residential sewer charge is $67.32. This includes a customer charge per account plus a fixed capacity
charge. Multi-residential units sharing a meter are charged a customer charge plus a fixed capacity charge
per unit. Hotel/motel, marina and commercial accounts are charged a customer charge plus volume
charge based on water usage in excess of 100 cubic feet. Schools are charged a customer charge plus
volume rate on all water consumption.

Table 10-1 shows the current monthly sewer rates. Any customers outside of the city limits are charged
1.5 times the in-city customer rates. All utility bills also include a 6 percent utility tax.

TABLE 10-1.
MONTHLY SEWER RATES

Monthly Rates

Customer Charge per  Fixed Capacity

Customer Class Account Charge per Unit Volume Charge

Residential $3.57 $30.09
IMulti-Residential (per unit) $3.57 $30.09

$4.00 per 100 cubic feet in
Hotel/Motel $33.69 excess of 100 cf

$4.00 per 100 cubic feet in
IMarina $33.69 excess of 100 cf

$4.00 per 100 cubic feet in
Commercial $33.69 excess of 100 cf
Schools $3.57 $4.00 per 100 cubic feet

Outside City Limits = 1.5 times above rates for in-city customers.

The monthly sewer rates were adjusted early in 2006 to reflect increases in the cost of service since the
last rate increase in March 2003. The adjustment of 3.82 percent was applied to all portions of the
monthly rate. A separate discussion is anticipated for funding the capital improvements.

New connections to the sewer system pay some combination of fees for the ability to connect. The Sewer
Permit Inspection Fees are intended to recover the cost of inspection and issuance of the sewer permit.
These fees are deposited into the operating fund.

Sewer System Development Charges (SDC) are one-time fees that represent the equitable share of the
system cost to be borne by new connections. These fees are deposited into the Sewer Cumulative Reserve
fund for debt repayment or future capital improvements. The SDC is in need of revision to reflect the
City’s current capital plans.
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TABLE 10-2.
SEWER CONNECTION FEES

Sewer Permit Inspection Fees

IMain to Property Line $62.00
Property Line To Building $62.00
[Multi-residential, add Fee for each dwelling unit over one and
up to 20 $19.00
Repair to Sewer Main or Side Sewer Connection $52.00
Sewer System Development Charge
3/4" Meter $1,680.00
1" Meter $4,200.00
1-1/2" Meter $8,399.00
2" Meter $13,439.00
3" Meter $26,879.00
4" Meter $41,998.00
Sewer Trunk Line Fee $425.00

(for existing and new homes connecting to City sanitary sewer
located in the NW and SW quadrants of the City limits)

Un-Assessed Frontage Connection Fee $25.00

(varies with size of parcel and the cost per linear foot) Per linear foot x
front footage

Latecomer Recovery Varies

(varies based on recovery contract)

Sewer Trunk Line Fees and Un-Assessed Frontage Connection Fees are methods of ensuring that new
customers pay their fair share of the costs of installing the sewer lines and trunk lines that serve the
property. Each of these fees was developed at a different time to recover certain investments made by the
city, developers or property owners. These could be reviewed to determine whether the charges could be
simplified for the benefit of the new customers and the administration of such fees.

Finally, the City allows Latecomer Recovery Contracts where a developer pays for and perhaps installs a
necessary facility that future customers may connect into at a later date. The City is the intermediary that
collects the appropriate latecomer fees and passes them through to the developer according to the
latecomer agreement.

CAPITAL PROGRAM FUNDING METHODS

The City of Oak Harbor has used revenue bonds to fund sewer improvements over the years. In addition,
the City has used Public Works Trust Fund loans from the State of Washington for water. These could
also be considered for sewer improvements. Care must be taken to recognize the biennial maximum,
currently $7 million per jurisdiction.

Some cities prefer a “pay-as-you-go” method of funding capital improvements and seek grants and/or
partnerships to leverage ratepayer investment in the system. This means that the capital portion of the
rate is either used in the year collected or held in reserve for future capital improvements as can be
afforded. The fund balance typically fluctuates under this method of funding. In the years that the fund
balance appears high, it is important to identify the minimum target reserve or set aside emergency and
cash flow reserves to avoid potential misinterpretation.
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Other common methods of funding capital improvements include some form of borrowing ranging from
selling bonds on the open market to procuring low-interest loans or grants from a state or federal program.
The choice of financing at any time should include an evaluation of the risks associated with the various
alternatives:

» Risk that project costs will increase;
» Risk of not receiving the funding package; and
» Total cost with financing.

The risks mentioned above change over time depending on the trends related to the construction cost
index and interest rates.

There are other sources of funding that are available for capital projects and are not recommended for on-
going operations:

» Grants — Grant funds are a good source of capital funding because the money does not have
to be repaid. Unfortunately, grants can be hard to come by. The City should continue to
monitor and pursue grants when available.

» Low-Interest Loans — The State of Washington operates several low-interest loan programs
for surface water and water quality capital projects. The Public Works Trust Fund has both a
Pre-Construction and a Construction program with loans with interest rates up to two percent
and loan terms up to 20 years. In addition, the Department of Ecology operates several
programs: the Centennial Clean Water Fund and the Water Pollution Control State Revolving
Fund. The DOE funds may include partial grants and loans with interest up to two percent.

Grant funding eligibility from Ecology programs is based on the level of hardship the capital
project will place on the residential ratepayers. Hardship is based on the percentage of
Median Household Income (MHI) needed to pay monthly residential sewer rates. The
minimum level of hardship for consideration is 2.0% of MHI; approximately $75 per month
based on current data for Oak Harbor. Grants are also only available for construction projects.

Low interest financing is available on a competitive basis. Ecology loans can be used for
financing both construction and planning projects. Interest rates for loans are set by
regulation (WAC 173-95A and 173-98) at a percentage of the average market rate for
municipal bonds. Loans with terms up to 5 years are offered at 30% of the market rate and
loans with terms up to 20 years are offered at 60% of market. Over recent years this
translates into approximately 1.5% for 5-year loans and approximately 3.0% for 20-year
(actual rates are typically set late summer of each year.)

 Bond sales — The City has the authority to sell several types of bonds that would be
appropriate for capital projects: revenue, general obligation, limited general obligation and
local improvement district bonds. In general, bonds can be a more costly form of funding
capital projects than grants and low-interest loans from the State, yet the timing is controlled
by the utility and the assurance of receiving financing is higher than applying to competitive
programs.

»  Contributions, Joint projects — Pursuing contributions from benefiting parties or joint projects
can provide cost savings to the sewer ratepayers when appropriate for the project.

» System Development Charge (SDC) — This is a method of having development contribute
their fair share of the system cost upon connection. This recognizes that the sewer system is
in place and the new development benefits by connecting into the system. In return for
connection, they pay a one-time fee that is deposited into the capital reserves and used to
fund capital projects or associated debt. These charges can be calculated for system-wide
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improvements or can differ by specific area or facility. Oak Harbor currently uses system
development charges for water and sewer.

» Developer Extension — The developer is required to extend the system to serve its property
boundaries. These projects are funded and completed by the developer. When complete, the
facilities are deeded to the City.

» Latecomer’s Fees — This fee would be the result of a latecomer’s agreement with a developer
that has constructed an improvement that serves beyond his/her property and is deeded to the
City. The latecomer’s agreement specifies that other properties that connect into the
improvements within a certain period of time must contribute their fair share. The City
would collect the latecomer’s fee and forward to the developer.

» Local Improvement Districts (LID / ULID) — All benefiting properties share in the cost of
installing the improvements necessary to serve. Assessments are filed on each property and
the property owners pay the annual assessments over a specified number of years.

» Fee-In-Lieu-Of — This method works with regional-type facilities. The City would fund the
capital improvement up-front and would be repaid as development occurs and pays its share
of the cost.

» City Participation in Oversizing — When the comprehensive plan calls for a larger facility or
line than is necessary for the next development, the City may participate in the cost of
oversizing according to City policy. In order to do so, the capital improvement must have
been identified as city-funded in the capital facility plan. Some cities may provide a credit
toward the system development charge and others may have a reserve for oversizing. In
order to provide credit, the project must be included in the system development charge
calculation.

These methods can be used in combination with one another and should be consistent with City
policy.
ALTERNATIVE CAPITAL PROGRAM FUNDING SCENARIOS

The capital projects identified and scheduled in Table 9-3 are used to develop the funding program. The
project costs were estimated in December 2005 dollars ($2005). Table 10-3 summarizes the capital
program by planning period.
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TABLE 10-3.
FUNDING SOURCES FOR CAPITAL IMPROVEMENTS
(Costs Estimated Using December 2005 ENR Index)
Funding
Sewer Capital Improvement Projects 2006-2011 Total 2012-2025 Total 20-Yr Total  Source
Upgrade of Existing Collection System 6,783,000 5,223,000 12,006,000 R/SDC
Collection System Expansion 10,939,000 - 10,939,000 SDC/SSDC
Other Collection System Improvement Measures 825,000 - 825,000 R/SDC
Treatment - Facility Plan 300,000 - 300,000 SDC
Treatment - Seaplane Lagoon Plant Upgrade - 21,500,000 21,500,000 SDC
TOTAL CAPITAL IMPROVEMENT PROJECTS $18,847,000 $26,723,000 $45,570,000
CHANGES TO O&M COSTS
Collection System 282,000 3,192,000 3,474,000 R
WWTP O&M 60,000 (1,948,000) (1,888,000) R
Biosolids Removal 870,000 4,104,000 4,974,000 R
TOTAL O&M CHANGES  $1,212,000 $5,348,000 $6,560,000
OVERALL TOTAL $20,059,000 $32,071,000 $52,130,000
Funding Sources: R=Monthly Rates, SDC=System Development Charge, SSDC=Special System Development Charge

The total capital program is really shown in two parts — capital improvements and changes to operations
and maintenance (O&M) costs. The capital improvements portion will need to be funded one time, either
by cash or financing. The six-year study period of 2006-2011 is scheduled for $18,847,000 (41 percent)
in capital improvements and another $26,723,000 (59 percent) from 2012-2025.

Funding sources are suggested for the projects. The upgrade of existing collection system and other
system improvements are split between existing customers and future customers to be paid by rates and
system development charges. The collection system expansion is all for growth and can be paid by either
special system development charges by lift station or included in all system development charges. The
treatment plant facility plan and upgrade are identified as funded by system development charges.

Annual O&M Changes

The changes in O&M costs shown in Table 10-3 include a summary of the six-year period. The total
$1,212,000 averages $242,400 over the remaining five years 2007-2011. The primary cost driver is the
biosolids removal effort scheduled for the odd years. Given the current rates and revenue, 7.4 percent
rate increase would fund the changes in O&M costs. This equates to an increase of $2.50 per month for
residential customers. Once instituted, these rates would keep up with inflation under the City’s current
philosophy of Cost of Living Adjustments (COLA).

CHANGES IN O&M COSTS $1,212,000
Average per Year (2007-2011) $ 242,400
2005 Rate Revenue $3,270,000
Percent Rate Increase for Changes in O&M 7.4%
Current Residential Monthly Rate $33.66
Rate Increase for O&M Changes $2.50 per month
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During the 2012-2025 period, there is a planned decrease in the wastewater treatment plant O&M costs.
Unfortunately this will not be realized until the Seaplane lagoon plant upgrade is completed (scheduled
for 2016). The stream of revenue used to pay for the operation of two plants will be reduced to one and
can be viewed as a stream of revenue available to assist in funding the capital improvements.

Escalated Project Costs

Table 10-4 provides the same summary after escalating the estimated project costs to the year of
construction using 5.0 percent annual increase in the construction cost index. Recent history indicates
that construction costs are highly volatile with large increases occurring between 2003 and 2006. More
recent history is showing a downward trend in costs. Over the long term, a 5.0 percent escalation is
reasonable for sewer planning purposes in Oak Harbor. The financing plan will focus on the six-year
improvements based on the planning level cost estimates and 5.0 percent escalation. However, as
individual projects are implemented, the estimates should take note of current market conditions.

TABLE 10-4.
ESCALATED COSTS TO YEAR OF CONSTRUCTION
(Costs Escalated to Year of Construction)

2006-2011 2012-2025 Funding
Sewer Capital Improvement Projects Total Total 20-Yr Total Source
Upgrade of Existing Collection System 8,495,417 7,349,286 15,844,703 R/SDC
SDC/
Collection System Expansion 13,353,108 - 13,353,108 SSDC
Other System Improvement Measures 922,163 - 922,163 R/SDC
Treatment — Facility Plan 402,029 - 402,029 SDC
Treatment — Seaplane Lagoon Plant Upgrade - 34,091,306 34,091,306 SDC

TOTAL CAPITAL PROJECTS (Escalated) 23,172,716 41,440,591 64,613,307

The collection system expansion refers to a series of regional pump stations that must be constructed to
serve new areas connecting to the sewer. This would lend itself to a special system development charge
where the areas draining into the pump station would share in the cost at the time of connection. This
would be in addition to the system development charge that all new connections pay. An alternative
method was attempted in the form of a ULID that did not progress. Another alternative would be to
spread the costs over the entire system by including them in the general system development fee. A
review of the system development charge philosophy and calculation is necessary to ensure the costs are
appropriately recovered.

If bonds were sold to finance the 2006-2011 capital projects, the debt service would be repaid by system
development charges and a contribution from rates. Table 10-5 calculates what a bond repayment
schedule might look like all projects were financed at once. With such a high debt repayment, one bond
sale is not recommended.
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TABLE 10-5.
DEBT REPAYMENT IF BONDS SOLD FOR ALL 6-YEAR CIP
Sell Bonds for all 6-Year CIP $23,172,716
Less: Contribution from Cumulative Reserve (2,500,000)
Less: Funding for Scenic Heights in previous bond sale (500,000)
Subtotal ~ $20,172,716
Add 12% for finance costs + borrow reserve 2,420,726

Est. Bond Principal ~ $22,593,442
Est. Annual Repayment - (20 Yr Term, 6% Interest) $1,969,799
Est. Annual Repayment - (30 Yr Term, 6% Interest) $1,641,389

Note: Special System Development Charges on regional facilities plus System
Development Charges would offset debt repayment

If the collection system expansion was excluded and the policy was changed to require developers to
provide necessary lift stations prior to development, the estimated bond principal would be reduced to
$7.6 million with a 20-year debt repayment of $666,000 per year.

Table 10-6 matches the collection system expansion projects with planned ERU’s to indicate what the
special system development charge might be for each area. It will be important to update the calculation
when the cost of each project is updated to ensure proper recovery.

TABLE 10-6.
COLLECTION SYSTEM EXPANSION PER ERU
Est. 2025
Collection System Expansion Est. Cost ERU's SSDC
A1/2 Scenic Heights Lift Station and Force Main/Grav Trnk $1,300,000 822 $1,582
C1Croshy Road Lift Station and Force Main $1,816,000 468 $3,880
D1 Goldie Road Lift Station and Force Main $1,865,000 148 $12,601
D2 Trunk Sewer from Goldie Road to Proposed Lift Station $2,617,000 148 $17,682
B1 Fairway Lane Lift Station, Force Main and D/S Trunk Ex $3,341,000 671 $4,979
Subtotal Expansion of Collection $10,939,000

The Sewer SDC does not appear to have been updated for some time and has not been keeping up with
the investment in the system. Using the net asset value of the sewer system, adding interest and dividing
by the estimated equivalent residential units (ERU’s) of treatment plant capacity, Table 10-7
approximates the SDC value.
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...10. FINANCING ANALYSIS

TABLE 10-7.

APPROXIMATE SYSTEM DEVELOPMENT CHARGE

Calculate Net Assets Per ERU
Approximate Capacity ERU's
Net Assets, December 31, 2004
Plus: 10 Years of Accrued Interest (6%)
Subtotal
Net Assets / Revenue ERU

$18,091,172
10,854,703
$28,945,875

10,000

$ 2,895

This calculation should be revised to reflect the City’s method of determining ERU’s. This provides an
estimate to use in the financing plan. There are 4,647 ERU’s anticipated from 2006-2025. With a SDC
of $2,895, this would generate $13,451,148 over the 20-year period. For the six-year period, 861 ERU’s
would generate $2,492,240. Special System Development Charges would be in addition to the general

SDC collected from all new connections.

TABLE 10-8.
ESTIMATED CUMULATIVE RESERVE

Cumulative Reserve Beginning 2006 2007 2008

2009 2010 2011

Estimated Cumulative Reserve Balance
|less Emergency Reserve 2,500,000 3,000,000 3,344,400 3,846,951

2004 Bond Proceeds for Scenic Heights 500,000

System Development Charges

@ 100 ERU/Year 289,459 289,459 376,296
SSDC - Scenic Heights 158,151 158,151
SSDC - Croshy Road 116,410

SSDC - Goldie Road
SSDC - Fairway Lane
Est. Cumulative Reserve Available 3,289,459 3,737,068 4,271,516 5,150,419

4,349,502 4,852,053 5,251,489

720,752 532,604 532,604
158,151 55,036 55,036
388,034 388,034 388,034
1,494,000 1,494,000 1,494,000

5,738,059 6,325,700 3,289,459

Table 10-8 provides an estimate of cumulative reserves available to fund the projects. Each of the special
areas has more connections in the first 3 years and then fewer per year through 2025.

Table 10-9 summarizes the plan for capital funding. The collection system expansion projects are lumped
into one line. It is assumed that these would be debt financed and use any available special system
development charges to reduce the need to borrow — either through bonds or loans. The general system
improvements are lumped into the second line. These can be staged and funded by PWTF loans for both

pre-construction and construction separately.
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City of Oak Harbor Comprehensive Sewer Plan...

TABLE 10-9.
CAPITAL FUNDING PLAN
2006-2011
Funding Plan 2006 2007 2008 2009 2010 2011 Total
Sell Revenue Bonds - Exp.
Coll. Syst. 315,000 1,433,250 2,622,021 4,537,485 638,141 3,807,212 13,353,108
Borrow PWTF Loans/DOE
|Loans - Gen. Imp. - - 347,288 2,073,654 1,295,426 3,608,878 7,325,245
Cumulative Reserve 207,375 1,250,235 173,644 - - 402,029 2,033,282
Rate Contribution 39,375 248,063 173,644 - - - 461,081
TOTAL FUNDING 561,750 2,931,548 3,316,596 6,611,138 1,933,567 7,818,118 23,172,716

With anticipated SDC collections, it appears the 2006 and 2007 projects could be funded by the
cumulative reserve fund and it would be down to the minimum emergency reserve level of $500,000.
This would allow the City the opportunity to apply for PWTF loans to continue the general improvements
and consider the direction for carrying out and recovering the investment in the regional pump stations as
a separate issue requiring financing. The City could roll the financing together for bonds or loans.

This six-year plan does not address the costly improvements that are scheduled for 2012-2025 and it
appears that significant borrowing will be required.
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RESOLUTION NO. 87-18

RESOLUTION approving acquisition of sewage treatment facilities by
lease,

WHEREAS, the City of Oak BHarbor is in need of additional sewage
treatment plant capacity to camwply with current state and federal
requirements; and

WHEREAS, the United States Navy is willing to lease the Seaplane
Base treatment plant in exchange for the City providing to them sewer
treatment services; now, therefore,

BE IT RESOLVED by the City Council of the City of Oak Harbor as
follows:

THAT the City shall enter into a Sewer Service Contract with the
United States Navy under the terms and conditions set forth in the form
attached hereto. It is further directed that the Mayor of the City of
Gak Harbor shall sign the Agreement for the City of Oak Harbor.

PASSED AND APPROVED by the City Council this _7th_ gay of

JULY s 1987.
THE CITY OF OAK HARBOR
MV
L
Attest: ‘

Aif 7oy
City Clerk/?reﬁrer
Approved as t?oz;ﬁ%m:

/1, o s
J L

City Attorney /

T s

y;

Fage 1 of same
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Contract o, N62474-85-C-6905

SEWAGE SERVICE SPECIF ICATIOAS

SPECIFIC PREMISES TO BE STRVED: Naval Air Station, Whidbey Island
Seaplane dase, Jak Harbor, €A

E3T[MATED Se’viCe:

Estimated average daily flow: 500,300 gallons
Estimated maximum peak nourly flow: 147,500 3allons
Estimated maximum annual volume: 182,500,000 gallons

SERVICE TO BE RENDERED: The Contractor shall furnish a sanitary sewer
connection an sanitary sewaje service as raquired by thne Governmen; and

and in a manner and by such means as will constitute no hazard tg the
puolic nealtn. Tne Contractor snall operate his sewage facilities in
conformity with applicable laws, rules and regulations promulgated by
Federal, sState, and local autnorities.

POINT GF DELIVERY. Tne sewage shail be delivered to tne Contractar by tae
aovermient ai the Contractur's metering Tacility, 4as generaily described
in EXHIZIT "A", 3ttached herato and made 3 part nareof.

RATE UF UELIVERY. The amount of sewage deliverad to the Contractor for
treatment or disposal shall not exceed an average daily flow of 500,000
gallons per day, determined on the basis of thirty (30) continuous days.

SENAGE AND WASTEWATER REQUIREMENT. The quality of sewage wastewatar
deliverad by tne Gvernment to the Contractor snall be in accordance with
treatment standards as establisned by Federal, State)or local laws, rules,
or ragulations as may pe nerzafter made applicadble upon due notice to the
Government by the Contractor. Should such rules and regulations requi re
an dpgrading of Contractor's then existing Seaplane Basa Sewerage
Treatment Facilities, such upgrading costs will be shared by the then
exi1sting users in proportion to tne quantity of sewerage then oeiny
required or delivered, whichever amount is greater, by eacn such user.
Such quality criteria may pe amended from time to time oy Contractor,
provided tnat such modifications are applicable throughout the service
area within the wastewater utility service boundaries of the Contractor,
Additionally, the Government wil) not be required to financially
participate in any future expansion based upon Capacity in tna
Contractor's sewerage treatment facilities at the Seaplane Base until the
0V2rmment nas exnausted Tts capacity of 385,000 gallons per day reservad
for its use and nas a need for additional Capacity in che system. It is
understaod ay ¢ne @vermnent and Contractor that 3 minimun of thrae yaars
in time delays are encountared by tne Governament in acquiring funding.
fhe Contractor will make r2asonasla effort to notify the Government of
funding requirement at the earliest possinle time.




Payments will bde made by.

{ 4

Contract No. N62474-85-C-6905

Fleet Accounting and Disbursing Center,
Pacific
San Diego, CA 92132

Communications. All Communication and modifications regarding this Contract

snall be addressed as follows:

Contractor.

Government.

City of Oak Harbor
3075 300 Avenue West
Oak Haroor, dA 98277

Conmanding Officer (Code 1131)
Aestern Division

Naval Facilities Engineering Conmand
P.0. Box 727

San Bruno, CA 94066-0720

This Contract is negotiated pursuant to 10 U.S.C. 2304 (c)(1)



Contract No. N62474-85-C-6905

THIS CONTRACT is entered into as of 1 October 1987 by and between the UNITED
STATES OF AMERICA, ner2inafter called the Government, represented by the
Contracting Ufficer axecuting this contract, and City of Oak Harbor, whose
address is 3075 300 Avenue West, Oak darbor, WA 98227, nereinafter called the
Contractor.

[. SCOPE. Subject to the terms and conditions nersinafter set forth, the
Contractor shall furaisn, and the 3overnment chall nurchaca and raceiva sewaqa
service {hereinafter called service) requested Dy The wovernment from the
Contractor at the premises s b2 sarved hersundar (herainaftar c3)led the
service location), in accordance with the General and Technical Provisions and
tne sewage sarvice specifications, attached nereto and made a part nereof.

Il. TeRd. This contract shall continue in effect until terminated at the
option of eitner party by the giving of written notice not less tnan two years
in advance of the effective date of termination.

IN AITNESS WHSREOF, the parties nereto nave executed this contract as of
tne day and year first above written.

CITY OF OAK HARBOR UNITED STATES OF AMERICA

NAME OF CONTRACTOR

o= <0

Y

Al Koetj C. C. FOFFNER, JD.
(typed name) {(typed name)
Mayor
Director, Utilities Division
{titTe) {titTe]
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Contract No. N62474-85-C-6905

TECHNICAL AND GENERAL PRJVISIONS FOR UTILITY SERVICE
1. TECHNICAL PROVISIONS

1. DEFINITIONS. Faor thne purpose of this agreement, unless it is plainly
evident From the context tnat a different meaning is intended, the following
words and phrases wnen used arz defined as follows.

{a) Oparating Cost. Operation expense snall include all costs related to
tne day-ta-day operation of the treatment facility, including but not
}imited to.

(1) Labor. Direct exsenses and cost of associated benefits for
scheduled normal activities at the Seaplane Base treatment facility,
directly ralated to manajerial and administrative time, and training
of facility operators.

(2) Aaterials and Sunplies. Expenses such as electricity, chamicals,
and O0fner materials and supplies used in the normal operation of the
S2anlana dase Lagoson.

{3) Venicles and Equipment. The cost of equipment used or ranted,
including venicles, used to routinely operate tne Seaplane Base
traatment facility.

(4) Services. Expenses related to laboratory test, training class
axpenses, and expenses of anv leaal, financial, or engineering
services incurred at the Seaplane Base treatment facilities in order
to determine or undate the unit cost pasis for chargss.

{p) Maintenance Costs. Maintenance costs snall include all costs related
to the upkeep and repair of the Seaplane Base treatment facility,
including expenses for laoor, material, and supplies, venicles and
equipment, and services as defined above. daintanance costs would also
include.

(c) Replacement Parts & tquipment. Expenses related to the purchase of
replacements for failed or faulty parts or equipment at the Seaplane Base
treatment facility.

2. USE JF STAPLANE 3ASE SZAAGE TRATAENT FACILITIES.

(a) Tne Gvernment will grant tne Contractor a fifty {50) Y=zar easement
for tne nurpose of operating and waintaining the sewaje lagoon wnicn
includes, out is not limited to the influent lines, sewaje outfall, and
sssociated facilities. Parcal descriptions as provided by the Contractor
per sarvey of land and appurtenances.
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facilities to tne Government at the end of tne fifty (50) Jear agreement
(or at any time vefore), the Contractor will be responsinle tnat ali
facilities will meet existing Environmental Protection Agency (EPA) and
National Pollution Discharge Etimination System (NPOES) peranit
requirements at sucp time.

{C) Tne uce of ths sewaze 'ajoon faciliey wi1; 2 for tha avelucive Hge
of tne citizens residing within the boundaries of (ak Harpgr as it
cérraatly exists, plus futdre aanexaticn.

3. MEASUREMENT OF SERVICE

{a) A1l service furnisned 0y the Contractor snall be measured oy metering
equipment of standard manufacture, furnisned, installed, maintained,
calibrated, and r2ad by tne Contractor at nis expense, Wnen more than a
single meter is installed at the servica 1323tion, the readings tnareof
snall pe pillead conjunctively. 15 L2 27100 that any meter fails to
register or registers incorrectly, tne quantity of service deiivered
througn it during tnat period snall be determined and an equitable
adjustment pased Ypon an average thirty (30) day pre and post period shail
0e jnade in tne wovernment 0ills (for this purpose any meter which
registers not more than five (5) percent siow or fast shali be deemed
correct), Failurs to dgra2e on any adjustment shall be a dispute

(D) The Contractor shall read all meters at periodic intervals of
approximately thirty (30) days.

4. METER TEST.

The Contractor, at nis expense, shall periodically Tnspect and test the
meters installed, at intervals of no longer than one (}) yéar. At the written
raquest of tne Contracting Ufficer, the Contractor;—in the presence of the
Government representatives snall make additional tests of any or all meters,
The cost of sych additional tests snall pe borne Dy tne Government if the
percentage of error is found to be not more than five (5) percent slow or
fast. No meter snall oe placed in service wnich on test ragisters in excess
of one hundred (TOO) percent under normal operating conditions.



Contract No. WN62474-85-C-6905

[T. GENERAL PROVIS IONS
1. PAYMENT

(a) The Contractor shall be paid by the designated disbursing officer
for service furnished hereunder at the rates specified, provided, that
tne Government snall be liabla for the minimum montnly charge, if any,
specified, in this contract commencing witn tne billing period in
Anich service is initially furnisned and continuing until this
contract is terninited, except that the minimum montnly charge shall
pe equitadly prorated for the billing pariod in wnich commencement and
tarmination of tnis contract snall become effective.

(
{0} Payment nersunder shall pe contingent uoon the availability of
appropriations tnerefor, and snall not be nade in advance of the
service randerad.

(c) A1l 0ills for regular montnly service, shall be paid according to
“Prompt Payment Act," Pudlic Law 97-177. The Government snall pe
entitlad to any discounts customarily applicadle to payment of 3ills
by all customers of the Contractor under like conditions of service.

(d) Invoices for service randered nersunder shall contain statements
of the meter readings at the peginning and at the end of tne Dilling
period, meter constants, cansunption during the billing period, and

sucn other pertinent data as snall be required by the Government.

(e) The Contractor nersby declares that rates are not in excess of the
Towest rates now availaole to any existing or prospective customer
under like conditions of service, or of the same classification, and
agrees that during the life of this contract the Government shall
continue to e dilled at the lowest availaole rate for similar
conditions of service.

2. RATES AND CHARGES.

{a) For all monthly service furnisned under tnis contract to the service
location, the Governmant snall pay the Contractor as follows.

ayvarnment will receive traatment of its sewaje at the treatment rate of
30.35 per thousand gallons for twenty [ 20) years. 8111ing will oe
aontnty.  Th2 Contractor will estanlisn an accounting systemn wnich may be
used to track thne wajor capital repairs and iaprovements to the Tagoon.
Tne aperation and maintenance costs for y2ars eignteen (18), nineteen
(19), and twenty (20) wil) pe audited by tne Defense Contract Audit
Ajency. The audit findings will form a basis for renegotiating a new
treatment rate for Govarnment sewage that will apply to year twenty one
(21) of this contract and 111 sudsequent contract years mutually agreed
to. The Governaent will be oilled at tna 30.35 per tnousand 3allon rate
Antil tn2 nao rate s mutiyally =2stanlisnad. ¢illings for year twenty ane
{21) #i1) se rewroactivaly adjusted to reflact tne new rate.

2-3



!

Contract No. N62474-85-C-6905

CHANGE [N VOLJME JR CHARACTZR OF SERVICE,

(a) The Contracting Officer snall give raasonable notice to the
Contractor respecting any material changes anticipated in the volume or
Cnaracteristics of che utility service raquired at each location. The
Government agrees that tne charactar of the sewage snall continue to bDe
domestic and commercial in natura. The Government further agrees to
prevent, to the greatest extent possiole, the discharge to tne lagoon, of
oojectionacie mate~ 1, jnciuding toxics and flammabiss. The Contiracting
Ifficer shall notity the Contractor of any nazarduus .,.e spills
occurring on the Seaplane Base.

(3) The Government will be entitied to use up to 100% of the design
capacity of the existing lagoon without incurring any expense for capital
expansion of tne lagoon facility to acnieve tnis capacity. The Government
is currently utilizing less than its assigned capacity. In the avent the
Government intends to utilize all or a portion of the remaining unused
capacity of the existing lagoon, Government will provide reasonable
notice, not less than one year, of such intent. Should the Contractor be
utilizing tie Government's unused capacity and expansion of tha lagoon
facility will pe necessary to meet tne Contractor's needs, the Contractor
will so expand the facility at no expense to the Government. BSased upon
1986 racords, the capacity of the existing lagoon is nerebv defined as
follows for the-life of this contract:

Tocal Capacity 335,800 sallons Per Jay {100%)

Current Government Use 500,000 3allons Per Day ( 56%)

Unused capacity 385,000 wallons Per Day ( 44%)

ra
|
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CONTINUITY OF SERVICE ANO CO4SJAPTION

(1) The Contractor snall use reasonable diligence to provide a rsgular
and uninterrupted supply of service at tne service location, but snall not
pe lianle to the Government for damages, oreacn of contract, or otherwise,
for failure, suspension, diminution, or otner variations of service
occasioned vy any cause beyond the contral and without the fault or
nealigence of the Cantractor. Such causes may include, but are not
restricted o, acts of wa or of tne pupiic enemy, acts of the Government
in either its sovareign or contractual capacity, fires, floods, epidemics,
quarantine rastrictions, strikes, or failure or breakdown of transmission
or other facilities; provided, that when any failure, suspension,
diminution, or variation of service snall aggregate mor2 than one (1) nour
during any billing period hereunder, an equitable adjustment snall be made

in the monthly rates specified in the contract (including the minimun
montnly charge).

(o) In the event the Government is unable to operate tne service location
in waole or in part for any cause beyond its control and without its fault
or negligence, inciuding out not limited to acts of God or the pubiic
enemy, fires, floods, epidemics, quarantine restrictions, oar strikes, an
equitanle adjustment snall pe made in the monthly rates specified in this
contract (including the minimum monthly charge) if the period during which
tne Government is unable to operate the service location in wnole or part
snall exceed fifteen (15) days during any billing period hereunder.

{a) The Contractor, at nis expense, snall furnisn, install, operate,and
maintain all facilities required to furnish service nhereunder to, and to
measure the service at the point of delivery specified in the Utility
Service Specifications.

() The facilities wnicn the Contractor will lease from the Government
consists of Parcel "A', a strip of land containing 294,801 sq. ft., 6.768
acres, Parcel "8", a strip of land containing 173,710 sq. ft., 4.103 acres
and Parcel "C", a strip of land containing 4,510,000 sq. ft., 105.33 acres
all as fully descrived in urant of Easement Number {62474373POOR29.

AAINTENANCE AND REPAIRS TO THE LAGOUN AND ASSOCIATED STRUCTURES. The
Contractor agrees to accept the lagoon and associated structurss in a
reasonable working condition. Navy will participate on a snared pasis,
subject to availaoility of appropriated funds, in tne expansion of the
existing outfall to meet compliance standards as set forth by a proposed
NPJcS Pernit requirements per letter dated 21 May 1987 to Commanding
Officer, NAS Wnidbey Island from U.s3. Environmental Protection Agency,
NPJES Pernit nuaber JA-00U346-8. Ainor maintenance and rapairs to the
lagoon and associated structures incident to the transfer to the
contractor for operations #ill be borne oy tne contractor.

[
|
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FUTURE CAPITAL REPAIRS TU SEJAGE LAGION AND ASSOCIATED STRUCTURES.

Futura capital repairs will be snarad oy tne Contractor and the
govermient on a proportional oasis determined by volume of sewage flow.
Future repairs ars defined as those occurring in year two (2) of the
contract and subsequent years. Capital repairs are defined as

‘undertakinys of value in excess of $25,000 which must be accomplished as

2 single undartaking dua fe the nature of the work to be performed.
Kepair efforts beliow 5¢5,00U are defined as part of nurnai operaiing and
maintanance 2xpenses. The fantrastor will provide maximum notice to the
Govermment of funds raquirad for such rapairs. This notice will include
a detailed engineering cost estimate prepared by a competent engineering
consultant.

EXPAISION OF SCAPLANE 3ASE SEWAGE TREATAENT FACILITIES.

(a) Expansion of the lagoon to meet Contractor requirements will oe at
Contractor expense and will pe conducted in a manner that will not
interrupt or unduly jeopardize proper treatment of Government sewage.

The Contractor snail notify the wovernment of any pian to expand the
facility, at least one (1) year prior to the anticipated start of
construction. The engineering design for the expansion shall be
submitted to the Government for approval. Construction methods,
construction access to the site, security of the surrounding Government
property,and construction practices associated with safety and good
nousekeeping snaili oe supject to Government review and approval. The
Cuniracior #ii11 Keep tiie “overnment apprised of construction progress and
aroiected complation. Any damaje to surrounding Government property will
be promptly repaired.

(b) The Government and Contractor will snare all expenses, on 4a
proportional basis calculated from sewage treatment volume over the life
of the contract, for all facility expansions and/or improvements raqui rad
by increases in treatment standards as legally mandated by appropriate
autnority and/or statute or ragulation. The Contractor will provide
notice to tne Govermment of such requirement as early as possible that
funds are raquirad for award of the necessary upgrade contract. The

Government will approve all design and construction nlans, methods,and
practices as noted apova.

(c) The Contractor will accomplish all operation, waintenance, repairs,
upgrades, expansions, construction as required to 22t Contractor and
Govermnent raquirements for use of the sewage lagoon racility.
wovernment reimbursements to the Contractor.for thes. services will only
be as separately defined in this contract. The Contractor will ootain
all necessary permits, licenses, approvals, etc., to operate, repair,
axpand, inprove,or dpgrade the facility 3s raguired jointly or
individually by the Contractor and Governnent.

Revled OF CONTRACTOR'S EXPAISIdA PLAY. The wvernment raservas the rignt
to reviaw and approve any proposed 2xpansion to tne 3eaplane 3ase Sewage
Traatment Facilities to insdra onat iny conteaplated axpansion plans will

?ot pe in conflict #ith the aission of tne dNaval Air Station, Wnidoey
sland.
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LIASILITY. Tne Contractor shall nold and save the Govermment, its
officers, ajents, and empioyees, harmless from liability of any natura or
kind, for or on account of any claims or action tnat may be asserted in
connection witn the Contractor's lzase and operation of the Seaplane 3ase
Sewage Treatment Facilities. Liability and costs arising from existing
conditions at tne time of lease snould be the sola responsidbility of tne
Government.

CONFLICT. To the extent of any inconsistencies between the pravisions of
Tiis contract, and tne provisions of any scheduie, ridor, or exinioit
incorporated in tnis coantract by reference or otherwise, tne provisions
of tnis contract shall control.

AJUITIONAL GENERAL PLIVISIOWS. (Jtility Service Contract), all as
attached hereto and made a part of Contract 162474-85-C-6905.
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STATE OF WASHINGTON
DEPARTMENT OF NATURAL RESOURCES
DOUG SUTHERLAND, Commissioner of Public Lands
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STATE OF WASHINGTON
DEPARTMENT OF NATURAL RESOURCES
DOUG SUTHERLAND, Commissioner of Public Lands

AQUATIC LANDS OUTFALL EASEMENT

AQUATIC LANDS EASEMENT NO. 51-073213

THIS EASEMENT is made by and between the STATE OF WASHINGTON, acting
through the Department of Natural Resources (State), and CITY OF OAK HARBOR, a

government entity (Grantee).
SECTION 1 GRANT AND LOCATION OF EASEMENT

1.1 Easement Property. State grants and conveys to Grantee a nonexclusive
easement for a term of years (the Easement) over, upon, and under the property described
in Exhibit A (the Easement Property).

1.2 Rights of Third Parties. This Easement is subject to all valid interests of third
parties noted in the records of Island County, or on file in the office of the Commissioner
of Public Lands, Olympia, Washington; rights of the public under the Public Trust
Doctrine or the federal navigation servitude; and treaty rights of Indian Tribes. Not
included in this Easement are any right to harvest or collect any natural resource,
including aquatic life or living plants, any water rights, or any mineral rights, including
any right to excavate or withdraw sand, gravel or other valuable materials. State reserves
the right to grant easements and other land uses on the Easement Property to others when
the easement or other land uses will not unreasonably interfere with Grantee's Permitted

Use.

1.3  Inspection. State makes no representation regarding the condition of the
Easement Property, improvements located on the Easement Property, the suitability of
the Easement Property for Grantee's Permitted Use, compliance with governmental laws
and regulations, availability of utility rights, access to the Easement Property or the
existence of hazardous substances on the Easement Property. Grantee has inspected the
Easement Property and accepts it “AS IS.”

14 Surveys, Maps, and Plans. In executing this Easement, State is relying upon the
surveys, plats, diagrams, and/or legal descriptions provided by Grantee. Grantee is not
relying upon and State is not making any representations about any surveys, plats,
diagrams, and/or legal descriptions provided by State.
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SECTION 2 USE OF EASEMENT

2.1 Permitted Use. This Easement is granted for the purpose of and is limited to
constructing, installing, operating, maintaining, and repairing the outfall pipeline shown
in Exhibit A ("Permitted Use") and Exhibit B, (“Plan of Operations”). No modification
to the permitted use shall be allowed without State’s prior written consent. Any
modification to the improvements approved under this subsection shall only be
undertaken after complying with Sections 6 and 13. The outfall, and associated facilities
that make use of the outfall, shall be constructed and operated in accordance with the
provisions of the Plan of Operations contained in Exhibit B.

2.2 Restrictions on Use. Grantee shall not cause or permit any damage to natural
resources on or adjacent to the Easement Property. Grantee shall also not cause or permit
any filling activity to occur on the Easement Property. This prohibition includes any
deposit of rock, earth, ballast, refuse, garbage, waste matter (including chemical,
biological or toxic wastes), hydrocarbons, any other pollutants, or other matter in, on, or
adjacent to the Easement Property, except as approved in writing by State or pursuant to
discharges made in full compliance with a valid NPDES permit. Grantee shall neither
commit nor allow waste to be committed to, on, or adjacent to the Easement Property. If
Grantee fails to comply with all or any of the restrictions on use set out in this Subsection
2.2, State may terminate this Easement in accordance with Section 12 and, at State's
discretion, may take any steps reasonably necessary to remedy such failure. Upon
demand by State, Grantee shall pay all costs of such remedial action, including but not
limited to the costs of removing and disposing of any material deposited improperly in,
on, or adjacent to the Easement Property. This section shall not in any way limit
Grantee's liability under Section 8, below.

2.3 Conformance with Laws. Grantee shall, at all times, keep current and comply
with all conditions and terms of any permits, licenses, certificates, regulations,
ordinances, statutes, and other government rules and regulations regarding its use or
occupancy of the Easement Property. This includes, but is not limited to, all state and
federal laws, regulations, order or permits governing the construction, operation, repair
and maintenance of the outfall pipeline shown in Exhibit A.

2.4  Liens and Encumbrances. Grantee shall keep the Easement Property free and
clear of any liens and encumbrances arising out of or relating to its use or occupancy of

the Easement Property.

25  Amendment upon Change of Permit Status. This Easement is granted in
reliance upon Grantee’s agreement to operate an outfall in substantially the same manner
as described in the regulatory permits it has obtained as of the date this Easement was
executed, and in full compliance with those permits. State reserves the right to amend the
terms and conditions of this easement in those cases where any regulatory permit
(including, but not limited to, any National Pollutant Discharge Elimination Systems
(NPDES) Permit, Hydraulic Project Approval, U.S. Army Corps of Engineers Section
404 Permit, or Shoreline Substantial Development Permit) is modified in any manner that
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affects the performance of any obligation or covenant under this Easement. This right to
amend the Easement shall expressly include those circumstances where the permit is
modified to allow for a change in the manner in which the outfall is operated, or a change
in the type, quality, or quantity of effluent being discharged. State similarly reserves the
right to amend this Easement where Grantee fails to operate in conformance with its
permits and where such failure could affect the lands and natural resources associated
with the Easement area and any adjacent state lands or natural resources. This right to
amend the Easement shall operate independent of any right to terminate the Easement
pursuant to Section 12 or any other provision of this Easement. In the event that Grantee
disagrees with any amendments that are required by State under this Subsection,
Grantee’s sole option shall be to request that the Easement be terminated upon sixty days
written notice. In the event that the Easement is terminated under these circumstances,
Grantee shall be allowed a pro rata reduction in any fees paid under Subsection 4.1 for
the remaining unused Term, with the exception that no refund of any fees shall be
provided if the outfall is allowed to remain in place pursuant to the provisions of
Subsection 13.4.

SECTION 3 TERM

3.1 Term Defined. The term of this Easement is Thirty (30) years (the “Term”),
beginning on the 1st day of January, 2000 (the “Commencement Date”), and ending on
the 31st day of Decemaber, 2030, (the “Termination Date’), unless renewed pursuant to
subsection 3.2 or terminated sooner under the terms of this Easement.

3.2  Renewal of the Easement. No interim renewals are contemplated. Grantee may
apply for a new easement prior to, or upon expiration of this easement. Any renewal
application will be evaluated using the statutes, guidelines and policies utilized by State
at the time the application is being reviewed in conjunction with the provisions of

Subsection 3.3.

33 Development of Disposal Alternatives. Grantee acknowledges that it is State's
goal to reduce the reliance on the receiving waters of Washington State for the disposal
of waste effluent, stormwater and other discharges, and to promote water re-use. Any
renewal of this easement shall be dependent upon Grantee’s satisfactory progress towards
the implementation of reasonably practical disposal alternatives that abate the effect of
the pollution constituents on state-owned aquatic lands and their associated biological
communities. To assure that such progress is made during the Term of this Easement,
Grantee shall submit a written report at the time of application to renew the NPDES
Permit, or every five (5) years, whichever is sooner. The report will identify: (1)
activities undertaken since the previous report to reduce discharges as well as efforts to
decrease chemical, biological and physical impacts to state-owned aquatic lands and their
associated biological communities; and (2) current and future plans, including funding,
for reducing discharges and decreasing chemical, biological and physical impacts to
state-owned aquatic lands and their associated biological communities. In any request for
renewal, if Grantee has not provided evidence satisfactory to State, that it is making
progress towards disposal alternatives that abate pollution impacts, the State may require
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Grantee to undertake a thorough investigation and analysis of reasonably practical
disposal alternatives to the Permitted Use. If such review is required, it shall be
completed prior to any renewal of this Easement. In the alternative, State may rely on its
own alternatives analysis in accordance with WAC 332-30-122 and such other
regulations as State has or may promulgate. Grantee acknowledges that State's obligation
to renew this Easement pursuant to Subsection 3.2 is contingent upon compliance with
this Subsection 3.3, and that State is under no obligation to issue a new Easement after all
renewal periods specified in Subsection 3.2 have elapsed. Grantee acknowledges that the
processing of any renewal application submitted pursuant to Subsection 3.2 is contingent
upon compliance with this Subsection 3.3, and that State is under no obligation to issue a
new Easement. Grantee further acknowledges that a failure to anticipate and conduct the
disposal alternatives investigation and analysis may delay or prevent renewal of this

Easement.

3.4  Delay in Delivery of Possession. If State, for any reason whatsoever, cannot
deliver possession of the Easement Property to Grantee on the Commencement Date, this
Easement shall not be void or voidable, nor shall State be liable to Grantee for any loss or
damage resulting from the delay in delivery of possession. In such event, the date of
delivery of possession shall be the Commencement Date for all purposes, including the
payment of any Use Fee. In the event Grantee takes possession before the
Commencement Date, the date of possession shall be the Commencement Date for all
purposes, including the payment of any Use Fee. If the Easement Term commences
earlier or later than the scheduled Commencement Date, the Termination Date shall be

adjusted accordingly.

3.5 End of Term. Upon the expiration or termination of this Easement, Grantee shall
surrender the Easement Property to State in the same or better condition as on the
Commencement Date.

SECTION 4 USE FEE

41 Fee. Pursuant to RCW 79.90.470 and RCW 79.90.575, so long as the Permitted
Use is consistent with the purposes of RCW 79.90.450 through RCW 79.90.460 and does
not obstruct navigation or other public uses of Crescent Harbor and its surrounding
waters, this use is Granted to government owned public utilities for the cost of
administrative fees associated with the processing of the application and document, plus
the cost of administrative fees associated with the processing of any future application
made with respect to this easement for the term specified in Section 3.1 (Term Defined).
The use fee specified pursuant to RCW 79.90.575 shall be paid upon execution of this
easement. Any administrative fees shall be paid within thirty (30) days after a bill is
submitted to Grantee. Nothing in this subsection shall preclude State's ability to charge
Grantee a fee for any impacts to natural resources on or adjacent to the Easement
Property that are directly or indirectly associated with the Permitted Use or Grantee's use

or occupation of the Easement Property.
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4.2  Payment Place. Payment for any annual Use Fee or other sum payable to State
under the terms of this agreement is to be made to State at the following address:
DEPARTMENT OF NATURAL RESOURCES
Financial Management Division
1111 Washington St SE
PO Box 47041
Olympia, WA 98504-7041

4.3 Late Charges and Interest. If any Use Fee or sum payable to State under the
terms of this Easement is not received by State within ten (10) days of the date due,
Grantee shall pay to State a late charge equal to four percent (4%) of the amount of the
payment or Fifty Dollars ($50), whichever is greater, to defray the overhead expenses of
State as a result of the delay. If any Use Fee is not paid within thirty (30) days of the date
due, then Grantee shall, in addition to paying the late charges established above, pay
interest on the amount outstanding at the rate of one percent (1%) per month until paid.

44 No Accord and Satisfaction. If Grantee pays, or State otherwise receives, an
amount less than the full amount then due, State may apply such payment as it elects. In
the absence of an election, the payment or receipt shall be applied first to accrued taxes
which State has advanced or may be obligated to pay, then to other amounts advanced by
State, then to late charges and accrued interest, and then to the earliest Use Fee due. State
may accept any payment in any amount without prejudice to State's right to recover the
balance of the Use Fee or pursue any other right or remedy. No endorsement or
statement on any check, any payment, or any letter accompanying any check or payment
shall constitute or be construed as accord and satisfaction.

4.5  No Counterclaim, Setoff, or Abatement of Use Fee. Except as expressly set
forth elsewhere in this Easement, the Use Fee and all other sums payable by Grantee
pursuant to this Easement shall be paid without the requirement that State provide prior
notice or demand, and shall not be subject to any counterclaim, setoff, deduction, defense

or abatement.

SECTION 5 COORDINATION OF ACTIVITIES

Grantee shall coordinate the dates of its construction and other major activities on the
Easement Property with State. Except in the case of an emergency, Grantee shall provide
State with written notice of its intent to enter upon the Easement Property at least five (5)
days prior to entry.

SECTION 6 MAINTENANCE AND REPAIR OF EASEMENT AND
IMPROVEMENTS

During the term of this Easement, Grantee shall maintain the outfall pipeline, and any
other Improvements on the Easement Property, in good condition and working order.
Subject to the limitations in Section 13, Grantee shall promptly repair, at its sole cost, all
damages to any improvements on the Easement Property, or to any natural resources on
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or adjacent to the Easement Property, which are caused by Grantee's activities. All work
performed by Grantee shall be completed in a careful and workmanlike manner to State's
satisfaction, free of any claims or liens. Upon completion of any work performed by
Grantee, Grantee shall remove all debris and restore the Easement Property, as nearly as
possible, to the condition it was in prior to commencement of the work. Pursuant to
Section 13 of this Easement, State’s prior written consent and approval shall be required
prior to undertaking any significant work within the Easement Property, but shall not be
required for any routine maintenance or repair of improvements made by the Grantee
pursuant to its obligation to maintain the Easement Property in good order and repair.
Exhibit B describes the routine maintenance that does not require State’s prior consent.
In the event of an Emergency, Grantee may take reasonable steps to abate the emergent
event, but shall promptly notify State in writing of the actions it has taken and that it
proposes to take thereafter. Once the immediate emergency is under control, any further
work shall require State’s prior written consent in accordance with the provisions of this

Easement.

SECTION 7 INTERFERENCE WITH OTHER USES OF EASEMENT
PROPERTY

Grantee shall exercise its rights under this Easement so as to minimize and avoid, to the
fullest extent reasonably possible, interference with State's use of the Easement Property
or with the public's right to use Crescent Harbor and its associated waters for purposes of
recreation, navigation, or commerce including rights under the Public Trust Doctrine.
Any improvements constructed by Grantee on the Easement Property shall be placed and
constructed so as to allow, to the fullest extent reasonably possible, unobstructed
movement through the water column in the Easement Property. Grantee shall also mark
or record the location of the Permitted Use and any related improvements in such
locations and with such publications as are necessary to give reasonable notice to the
public of the existence of any hazards associated with the improvements, and the location
and limitations, if any, of the improvements. The signs and notices shall identify the type
of installation (e.g., an outfall pipe) and shall identify Grantee as the person responsible
for the Permitted Use and its maintenance.

SECTION 8 ENVIRONMENTAL LIABILITY/RISK ALLOCATION

8.1 Definition. "Hazardous Substance" means any substance which now or in the
future becomes defined or regulated under any federal, state, or local statute, ordinance,
rule, regulation, or other law relating to human health, environmental protection,
contamination or cleanup, including, but not limited to, the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 (CERCLA), 42
U.S.C. 9601 et seq., and Washington's Model Toxics Control Act (MTCA), RCW

70.105D.010 ef seq.

8.2 Use of Hazardous Substances. Grantee covenants and agrees that Hazardous
Substances will not be used, stored, generated, processed, transported, handled, released,
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or disposed of on, in, under, or above the Easement Property, except in accordance and
compliance with all applicable laws, permits or licenses.

8.3  Current Conditions, Duty of Utmost Care, and Duty to Investigate.

(a)

(b)

With regard to any Hazardous Substances that may exist in, on, under, or

above the Easement Property, State disclaims any and all responsibility to
conduct investigations, to review any State records, documents or files, or
to obtain or supply any information to Grantee.

Grantee shall exercise the utmost care with respect to both Hazardous
Substances in, on, under, or above the Easement Property as of the
Commencement Date, and any Hazardous Substances that come to be
located in, on, under, or above the Easement Property during the Term of
this agreement, along with the foreseeable acts or omissions of third
parties affecting those Hazardous Substances, and the foreseeable
consequences of those acts or omissions. The obligation to exercise
utmost care under this Subsection 8.3 includes, but is not limited to, the
following requirements:

(D) Grantee shall not undertake activities that will cause, contribute to,
or exacerbate contamination of the Easement Property;

(2) Grantee shall not undertake activities that damage or interfere with
the operation of remedial or restoration activities on the Easement
Property or undertake activities that result in human or
environmental exposure to contaminated sediments on the
Easement Property;

3) Grantee shall not undertake any activities that result in the
mechanical or chemical disturbance of on-site habitat mitigation;

“4) If requested, Grantee shall allow reasonable access to the Easement
Property by employees and authorized agents of the Environmental
Protection Agency, the Washington State Department of Ecology,
or other similar environmental agencies; and

(5) If requested, Grantee shall allow reasonable access to potentially
liable or responsible parties who are the subject of an order or
consent decree which requires access to the Easement Property.
Grantee’s obligation to provide access to potentially liable or
responsible parties may be conditioned upon the negotiation of an
access agreement with such parties, provided that such agreement
shall not be unreasonably withheld.
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(©)

It shall be Grantee’s obligation to gather sufficient information concerning
the Easement Property and the existence, scope, and location of any
Hazardous Substances on the Easement Property, or adjoining the
Easement Property, that allows Grantee to effectively meet its obligations
under this easement. The standard of care required of Grantee by this
Subsection 8.3 shall be that required of a person with actual knowledge of
the presence of Hazardous Substances, whether or not Grantee had such
actual knowledge.

8.4  Notification and Reporting.

(a)

Grantee shall immediately notify State if Grantee becomes aware of any of
the following:

(1) A release or threatened release of Hazardous Substances in, on,
under, or above the Easement Property, any adjoining property, or
any other property subject to use by Grantee in conjunction with its
use of the Easement Property;

(2) Any problem or liability related to, or derived from, the presence
of any Hazardous Substance in, on, under, or above the Easement
Property, any adjoining property, or any other property subject to
use by Tenant in conjunction with its use of the Easement

Property;

3) Any actual or alleged violation of any federal, state, or local
statute, ordinance, rule, regulation, or other law pertaining to
Hazardous Substances with respect to the Easement Property, any
adjoining property, or any other property subject to use by Grantee
in conjunction with its use of the Easement Property;

(4)  Any lien or action with respect to any of the foregoing; or,

(5)  Any notification from the US Environmental Protection Agency
(EPA) or the Washington State Department of Ecology (DOE) that
remediation or removal of Hazardous Substances is or may be
required at the Easement Property.

8.5 Indemnification and Burden of Proof.

(a)

Notwithstanding any NPDES permit or other permit or license that
authorizes the discharge or release of Hazardous Substances or other
deleterious substances, Grantee shall fully indemnify, defend, and hold
State harmless from and against any and all claims, demands, damages,
natural resource damages, response costs, remedial costs, cleanup costs,
losses, liens, liabilities, penalties, fines, lawsuits, other proceedings, costs,
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and expenses (including attorneys' fees and disbursements), that arise out
of or are in any way related to:

(D) The use, storage, generation, processing, transportation, handling,
or disposal of any Hazardous Substance by Grantee, its
subgrantees, contractors, agents, employees, guests, invitees, or
affiliates in, on, under, or above the Easement Property or any
adjoining property during the term of this Easement or during any
time when Grantee occupies or occupied the Easement Property or

any adjoining property;

2) The release or threatened release of any Hazardous Substance in,
on, under, or above the Easement Property or any adjoining
property, which release or threatened release occurs or occurred
during the term of this Easement or during any time when Grantee
occupies or occupied the Easement Property or adjoining property
and as a result of:

(1) Any act or omission of Grantee, its subgrantees,
contractors, agents, employees, guests, invitees, or
affihates; or,

(i1) Any foreseeable act or omission of a third party unless
Grantee exercised the utmost care with respect to the
foreseeable acts or omissions of the third party and the
foreseeable consequences of those acts or omissions.

3) A breach of the obligations of Subsection 8.3, above, by Grantee,
its subgrantees, contractors, agents, employees, guests, invitees, or
affihates.

(b) Grantee will have use of and access to the Easement Property.
Accordingly, if State seeks to impose liability under Subsection 8.5(a),
State will have the initial burden of proving by a preponderance of the
evidence the existence, release, or threatened release of Hazardous
Substances in, on, under, or above the Easement Property or any adjoining
property. Grantee shall then have the burden of proving by a
preponderance of the evidence that none of the indemnification provisions

apply.

8.6 Cleanup. If arelease of Hazardous Substances occurs on, in, under, or above the
Easement Property or other State-owned property arising out of any action or inaction
described or referred to in Subsection 8.5 above, Grantee shall, at its sole expense,
promptly take all actions necessary or advisable to clean up the Hazardous Substances.
These actions shall include, without limitation, removal, containment and remedial
actions and shall be performed in accordance with all applicable laws, rules, ordinances,
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and permits. Grantee shall also be solely responsible for all cleanup, administrative, and
enforcement costs of governmental agencies, including natural resource damage claims.
Any cleanup shall be performed in a manner approved in advance in writing by State,
except that in emergency situations Grantee may take reasonable and appropriate actions
without advance approval.

8.7 Sampling.

(a)

(b)

()

(d)

As a condition of State entering into this Easement, Grantee agrees to
promptly conduct the environmental investigation specified in Exhibit B
(Section 8) of this document. The investigation specified in Exhibit B
will be conducted in accordance with generally accepted scientific
methods and principles. State shall be provided the opportunity to review
and approve the sampling and analysis plan.

State may conduct sampling, tests, audits, surveys, or investigations
("Tests") of the Easement Property at any time to determine the existence,
scope, or effects of Hazardous Substances on the Easement Property, any
adjoining property, any other property subject to use by Grantee in
conjunction with its use of the Easement Property, or any natural
resources. If such Tests, along with any other information, demonstrates
the existence, release, or threatened release of Hazardous Substances
arising out of any action, inaction, or event described or referred to in
Subsection 8.5, above, Grantee shall promptly reimburse State for all costs
associated with such Tests.

State's ability to seek reimbursement for any Tests under this Subsection
shall be conditioned upon State providing Grantee written notice of its
intent to conduct any Tests at least thirty (30) calendar days prior to
undertaking such Tests, unless such Tests are performed in response to an
emergency situation in which case State shall only be required to give
such notice as is reasonably practical.

Grantee shall be entitled to obtain split samples of any Test samples
obtained by State, but only if Grantee provides State with written notice
requesting such samples within twenty (20) calendar days of the date
Grantee is deemed to have received notice of State's intent to conduct any
non-emergency Tests. The additional cost, if any, of split samples shall be
borne solely by Grantee. Any additional costs State incurs by virtue of
Grantee’s split sampling shall be reimbursed to State within thirty (30)
calendar days after a bill with documentation for such costs is sent to

Grantee.

(e) Within thirty (30) calendar days of a written request (unless otherwise

required pursuant to Subsection 8.4(b), above), either party to this Easement

10
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8.8

8.9

shall provide the other party with validated final data, quality
assurance/quality control information, and chain of custody information,
associated with any Tests of the Easement Property performed by or on behalf
of State or Grantee. There is no obligation to provide any analytical
summaries or expert opinion work product.

Sediment Investigation.

(a)

(b)

If State has reason to believe that a release or threatened release of
Hazardous Substances has occurred on the Easement Property during
Grantee’s occupancy, State may require Grantee to conduct a Closeout
Environmental Assessment (Closeout Assessment) by providing Grantee
with written notice of this requirement no later than one hundred eighty
(180) calendar days prior to the Termination Date, or within ninety (90)
days of any valid notice to terminate the easement earlier than originally
agreed. The purpose of the Closeout Assessment shall be to determine the
existence, scope, or effects of any Hazardous Substances on the Easement
Property and any associated natural resources. If the initial results of the
Closeout Assessment disclose the existence of Hazardous Substances that
may have migrated to other property, State may require additional
Closeout Assessment work to determine the existence, scope, and effect of
any Hazardous Substances on adjoining property, any other property
subject to use by Grantee in conjunction with its use of the Easement
Property, or on any associated natural resources. The Closeout
Assessment may include Sediment Sampling. Any Sediment Sampling
must include those sample locations and parameters reported in Grantee’s
Sediment Investigation Report completed at the initiation of this Easement
as well as any additional testing requirements State may require based on
changes in scientific, statutory, or regulatory standards for information
concerning the activities of Grantee, its subgrantees, contractors, agents,
employees, guests, invitees, or affiliates.

Prior to undertaking the Closeout Assessment, Grantee shall submit a
proposed plan in writing for State's approval. The plan shall be provided
to State within sixty (60) days of the State's notice requiring the Closeout
Assessment. If State fails to respond in writing, either approving or
disapproving of the proposed plan, within sixty (60) days of its receipt, the
proposed plan shall be deemed approved. Grantee shall be responsible for
all costs required to complete planning, sampling, analyzing, and reporting
associated with the Closeout Assessment.

Reservation of Rights. The parties have agreed to allocate certain environmental
risks, liabilities, and responsibilities by the terms of Section 8. With respect to those
environmental liabilities covered by the indemnification provisions of Subsection 8.5,
that subsection shall exclusively govern the allocation of those liabilities. With respect to
any environmental risks, liabilities, or responsibilities not covered by Subsection 8.5, the
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parties expressly reserve and do not waive or relinquish any rights, claims, immunities,
causes of action, or defenses relating to the presence, release, or threatened release of
Hazardous Substances in, on, under, or above the Easement Property, any adjoining
property, or any other property subject to use by Grantee in conjunction with its use of
the Easement Property, that either party may have against the other under federal, state,
or local laws, including but not limited to, CERCLA, MTCA, and the common law. No
right, claim, immunity, or defense either party may have against third parties is affected
by this Easement and the parties expressly reserve all such rights, claims, immunities, and
defenses. The allocations of risks, liabilities, and responsibilities set forth above do not
release either party from, or affect either party's liability for, claims or actions by federal,
state, or local regulatory agencies concerning Hazardous Substances.

SECTION 9 NATURAL RESOURCE DAMAGES

9.1  Impacts to Natural Resources. In accordance with Subsection 2.2, Grantee's
use or occupation of the Easement Property must be undertaken in a manner that will not
result in any damage to natural resources on or adjacent to the Easement Property. In the
event that Grantee's use or occupation of the Easement Property results in damage to
natural resources, Grantee shall be in default of this Easement agreement and State may
exercise its right to terminate the Easement pursuant to Section 12 of this agreement in
addition to any other remedies available to State under Sections 8 and 9 of this agreement

or at law or in equity.

9.2 Mitigation for Unanticipated or Excessive Natural Resource Damages.
Grantee agrees that if any natural resources are lost or damaged as a direct or indirect
result of the Permitted Use, then Grantee shall be required to undertake the following
steps:
(a) Grantee shall be required to prepare and implement a written plan for
eliminating or minimizing any future impacts that is satisfactory to State;

(b) To the extent that it is not possible to avoid impacts, Grantee shall be
: required to prepare and implement a plan for the replacement of any lost
or damaged natural resource values that is satisfactory to the State;

(c) Grantee shall be required to prepare and implement a written plan for
monitoring and reporting on the implementation of all actions required
under Subsections 9.2(a) and (b) that is satisfactory to State.

(d) To the extent that lost resource values cannot be replaced, or continue to
be damaged, Grantee shall pay State for the value of the lost or damaged
resource values. In the event the parties to this Agreement cannot agree
upon any measure of damages, a three-member panel of appraisers shall
be appointed, consisting of natural resource economists. One member
shall be appointed by and at the cost of State, one member by and at the
cost of Grantee, and the third member by mutual agreement of the first
two panel members with the cost to be borne equally by State and Grantee.
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The decision of a majority of the members of the panel shall be made
based upon generally accepted valuation principles utilized by natural
resource damage trustees in Comprehensive Environmental Response,
Compensation, and Liability Act and Model Toxic Control Act

" proceedings. The decision shall be binding on the parties to this
Agreement.

9.3  Indemnification. Notwithstanding any mitigation plan, any regulatory permits or
licenses authorizing discharges, or any other provision in this Agreement (including
subsection 2.1), Grantee shall indemnify, defend, and hold the State harmless from all
claims for damages to, or the loss of, natural resource values that are made against the
State as a direct or indirect result of Grantee's Permitted Use, including all resource
claims brought by Indian tribes, other federal, state, or local agencies, or members of the
public. No damages or fees paid by Grantee to State under any other provision of this
Agreement shall be allowed as a setoff against Grantee's obligations under this
Subsection 9.5 to indemnify, defend, and hold the State harmless against the claims of

third parties.
SECTION 10 REPORTING

Grantee shall, at State's request, provide State with copies of all reports, studies, or audits
which pertain to environmental problems and concerns associated with the Easement
Property, and which are or were prepared by or for Grantee and submitted to any federal,
state, or local authorities as required by any federal, state, or local permit, license, or law.
These permits include, but are not limited to, any National Pollution Discharge and
Elimination System Permit, any Army Corps of Engineers permit, any State Hydraulics
Permit, any State Water Quality Certification, or Substantial Development Permit.

SECTION 11 PRESERVATION OF SURVEY CORNERS

Grantee shall exercise the utmost care to ensure that all legal land subdivision survey
corners and witness objects are preserved. If any survey corners or witness objects are
destroyed or disturbed, Grantee shall reestablish them by a registered professional
engineer or licensed land surveyor in accordance with U.S. General Land Office
standards, at Grantee's own expense. Corners and/or witness objects that must
necessarily be disturbed or destroyed in the process of construction of improvements
must be adequately referenced and/or replaced in accordance with all applicable laws and
regulations in force at the time, including but not limited to, Chapter 58.24 RCW. The
references must be approved by State prior to removal of the survey corners and/or

witness objects.
SECTION 12 TERMINATION OF EASEMENT

This Easement shall terminate if Grantee receives notice from State that Grantee is in
breach of this Easement and Grantee fails to cure that breach within sixty (60) days of
State's notice. If the breach is not reasonably capable of being cured within the sixty (60)
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days, Grantee shall commence the cure within the sixty (60) day period and continue the
cure with diligence until completion. In addition to terminating this Easement, State shall
have any other remedy available to it. State's failure to exercise its right to terminate at
any time shall not waive State's right to terminate for any future breach. If Grantee
ceases to use the Easement Property for the purposes set forth in this Easement for a
period of five (5) successive years, this Easement shall terminate without further action
by State and Grantee's rights shall revert to State. This Easement may also terminate if
Grantee provides State with sixty (60) days written notice of its intent to terminate the
Easement, in a form satisfactory to State. Any obligations of Grantee which are not fully
performed upon termination of this Easement shall not cease, but shall continue as
obligations until fully performed.

SECTION 13 OWNERSHIP AND REMOVAL OF IMPROVEMENTS AND
EQUIPMENT

13.1 Existing Improvements. On the Commencement Date, the following
improvements are located on the Easement Property: 18" outfall pipe and a 184 foot long
diffuser. These improvements are not owned by State “Existing Improvements’.

13.2 Grantee-Owned Improvements. So long as this Easement remains in effect,
Grantee shall retain ownership of all improvements and trade fixtures it may place on the
Easement Property in accordance with Subsection 2.1 (collectively Grantee-Owned
Improvements as more fully described in Exhibits A and B). Grantee-Owned
Improvements shall not include any construction, reconstruction, alteration, or addition to
any Unauthorized Improvements as defined in Subsection 13.5 below. No
Grantee-Owned Improvements shall be placed on the Easement Property without State's
prior written consent.

13.3 Construction. Prior to any construction, alteration, replacement, removal or
major repair of any improvements (whether State-Owned or Grantee-Owned), Grantee
shall submit to State plans and specifications which describe the proposed activity. A
“major repair” or an “‘alteration” shall be defined as any work performed within the
Easement Property that substantially changes the configuration or location of any
Improvement or that may result in substantial adverse impacts to the environment. State
shall have sixty (60) days in which to review the proposed plans and specifications. The
plans and specifications shall be deemed approved unless State notifies Grantee
otherwise within the sixty (60) days. Upon completion of construction, Grantee shall
promptly provide State with as-built plans and specifications. Routine maintenance and
emergency maintenance activities shall be undertaken in accordance with the provisions

of Section 6.

13.4 Removal. Upon the termination of this Easement without any renewal, Grantee
shall remove or retire any improvements located upon the Easement Property in
accordance with the provisions of this Subsection and shall restore the Easement Property
to a condition substantially similar to its natural state prior to the construction and
operation of the outfall.

14
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(a) Notification. Prior to, or within one hundred eighty (180) days after, the
Termination Date, State shall notify Grantee in writing whether it intends
to require the removal of the improvements or whether the improvements
shall be abandoned in place. In the event State fails to provide any notice
of its intent, Grantee shall remove the improvements in accordance with
the provisions of this Subsection.

(b) Removal. In those cases where the improvements shall be removed,
Grantee agrees to provide a written plan, to be approved in writing by
State, for the removal of the improvements and for the restoration of the
Easement Property. The plan shall identify a timeline for removal and
restoration, shall identify any impacts to the Easement Property,
associated natural resources, or surrounding lands and resources, and shall
identify any measures needed to restore the Easement Property. In those
cases where State determines that the proposed removal would disrupt
existing state lands or natural resources and would be detrimental to the
long term use and management of the state’s lands and resources, State
may notify Grantee that the improvements must be abandoned in place in
accordance with the provisions of this Subsection.

©) Abandonment. In those cases where the improvements shall be
abandoned in place, Grantee agrees to provide a written plan, to be
approved in writing by State, for abandonment and restoration. The plan
shall identify a timeline for abandonment and restoration, shall identify the
location of the improvements, shall propose a suitable means for plugging
any abandoned pipelines, shall identify the means for notifying the public
of the existence of any abandoned improvements, and shall identify any
measures needed to restore the Easement Property. In those cases where
State determines that the proposed abandonment would be detrimental to
the long-term use and management of the state’s lands and resources, State
may notify Grantee that the improvements must be removed in accordance
with the provisions of this Subsection.

(d) Plans for Removal or Abandonment. Grantee shall provide the plan for
removal or abandonment within ninety (90) days after the actual or
deemed notification of state’s removal or abandonment requirement is
provided. State shall then have ninety (90) days in which to approve or
reject the plan. State’s failure to respond within the time allowed shall be

deemed an approval of the plan.

(e) Costs to Remove or Abandon, and to Restore. Grantee agrees to
undertake the removal and disposal of the improvements, or the
abandonment of the improvements, and the restoration of the Easement
Property, at its sole cost and expense. Grantee agrees to perform any
removal and restoration activities in a prompt and expeditious manner
upon approval of any plans. 1f Grantee fails to timely meet its obligations
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under this Subsection State may perform Grantee’s obligations and seek
reimbursement.

H Ownership of Abandoned Improvements. Any improvements that are
allowed to be abandoned in place shall become the property of State
without any payment by State.

To the extent that Grantee-Owned Improvements include items of personal property
which may be removed from the Easement Property without harming the Property, or
diminishing the value of the Property or the improvements, State asserts no ownership
interest in these improvements unless the parties agree otherwise in writing upon
termination of this Easement. Any Grantee-Owned Improvements specifically identified
as personal property in Exhibit A or B shall be treated in accordance with this provision.

13.5 Unauthorized Improvements. Improvements made on the Easement Property
without State's prior written consent or which are not in conformance with the plans
submitted to and approved by State in Exhibit A (Unauthorized Improvements) shall
immediately become the property of State, unless State elects otherwise. Regardless of
ownership of Unauthorized Improvements, State may, at its option, require Grantee to
sever, remove, and dispose of them, charge Grantee a Use Fee for the use of them, or
both. If Grantee fails to remove an Unauthorized Improvement upon request, State may
remove it and charge Grantee for the cost of removal and disposal.

SECTION 14 INDEMNITY

Grantee shall indemnify, defend, and hold harmless State, its employees, officers, and
agents from any and all liability, damages (including bodily injury, personal injury and
damages to land, aquatic life, and other natural resources), expenses, causes of action,
suits, claims, costs, fees (including attorneys fees), penalties, or judgments, of any nature
whatsoever, arising out of the use, occupation, or control of the Easement Property by
Grantee, its contractors, subcontractors, invitees, agents, employees, licensees, or
permittees, except as may arise solely out of the willful or negligent act of State or State's
elected officials, employees, or agents. To the extent that RCW 4.24.115 applies,
Grantee shall not be required to indemnify, defend, and hold State harmless from State's

sole or concurrent negligence. This section shall not 1n any way limit Grantee's liability
under Section 8 or Section 9, above.

SECTION 15 INSURANCE

15.1 Financial Security.

(a) At its own expense, Grantee shall procure and maintain a corporate surety
bond or provide other financial security satisfactory to State (the "Bond")
in an amount equal to Zero Dollars ($ 0.00), which shall secure Grantee's
full performance of its obligations under this Easement, with the exception
of the obligations under Section 8 (Environmental Liability/Risk
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Allocation) above. The Bond shall be in a form and issued by a surety
company acceptable to State. State may require an adjustment in the
amount of the Bond.

(b) Upon any default by Grantee in its obligations under this Easement, State
may collect on the Bond to offset the liability of Grantee to State.
Collection on the Bond shall not relieve Grantee of liability, shall not limit
any of State's other remedies, and shall not reinstate or cure the default or
prevent termination of the Easement because of the default.

15.2 Insurance. At its own expense, Grantee shall procure and maintain during the
Term of this Easement, the insurance coverages and limits described in Subsections 15. 2
(a) and (b) below. This insurance shall be issued by an insurance company or companies
admitted and licensed by the Insurance Commissioner to do business in the State of
Washington. Insurers must have a rating of B+ or better by Best's Insurance Reports, or a
comparable rating by another rating company acceptable to State. If non-admitted or
non-rated carriers are used, the policies must comply with Chapter 48.15 RCW.

(a) Types of Required Insurance.

1) Commercial General Liability Insurance. Grantee shall procure
and maintain Commercial General Liability insurance covering
claims for bodily injury, personal injury, or property damage
arising on the Property and/or arising out of Grantee's operations.
If necessary, commercial umbrella insurance covering claims for
these risks shall be procured and maintained. Insurance must
include liability coverage with limits not less than those specified

below:

Description
Each Occurrence $1,000,000

General Aggregate Limit $2,000,000
State may impose changes in the limits of liability:
() As a condition of approval of assignment of this Easement;
(i)  Upon any breach of Section §, above;

(i)  Upon a material change in the condition of the Property or
any improvements; ofr,

) Upon a change in the Permitted Use.
New or modified insurance coverage shall be in place within thirty (30) days after

changes in the limits of liability are required by State.
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(2)  Property Insurance. Grantee shall procure and maintain property
insurance covering all real property located on or constituting a
part of the Easement Property in an amount equal to the
replacement value of all improvements on the Easement Property.
Such insurance may have commercially reasonable deductibles.

3) Worker's Compensation/Employer’s Liability Insurance. Grantee
shall procure and maintain:

(1) State of Washington Worker's Compensation coverage, as
applicable, with respect to any work by Grantee's
employees on or about the Easement Property and on any
improvements;

(i)  Employers Liability or “Stop Gap” insurance coverage with
limits not less than those specified below. Insurance must
“include bodily injury coverage with limits not less than
those specified below:

Each Employee Policy Limit
By Accident By Disease By Disease
$1,000,000 $1,000,000 $1,000,000

(iii)  Longshore and Harbor Worker's Act and Jones Act
coverage, as applicable, with respect to any work by
Grantee's employees on or about the Easement Property
and on any improvements.

4) Builder's Risk Insurance. As applicable, Grantee shall procure and
maintain builder's risk insurance in an amount reasonably
satisfactory to State during construction, replacement, or material
alteration of the Property or improvements on the Easement
Property. Coverage shall be in place until such work is completed
and evidence of completion is provided to State.

(5) Business Auto Policy Insurance. As applicable, Grantee shall
procure and maintain a business auto policy. The insurance must
include liability coverage with limits not less than those specified

below:
Description Each Accident
Bodily Injury and Property Damage $1,000,000

(6) Contractor’s Pollution Liability. Grantee shall obtain procure and
maintain contractor’s pollution legal liability, including
investigation and defense costs, for bodily injury and property
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damage, including loss of use of damaged property or of property
that has been physically damaged or destroyed. Such coverage
must provide for both on-site and off-site clean-up costs, cover
gradual and sudden pollution, and includes in its scope of coverage
natural resource damage claims. Coverage shall be maintained in
an amount of at least:

1. $1,000,000 each occurrence for contractor’s operations at the site(s)
identified above; and

2. If the policy contains a general aggregate limit or policy limit, it shall be at
least $5,000,000.

Such insurance may be provided on an occurrence or claims-made basis. If such
coverage is obtained as an endorsement to the CGL and is provided on a claims-made
basis, the following additional conditions must be met:

(i) The Insurance Certificate must state that the insurer is
covering hazardous substance removal.

(ii)  The policy must contain no retroactive date, or the
retroactive date must precede abatement services.

(iii)  Coverage must be continuously maintained with the same
insurance carrier through the official completion of any
work on the Easement Property.

(iv)  The extended reporting period (tail) must be purchased to
cover a minimum of thirty six (36) months beyond
completion of work.

(b) Terms of Insurance. The policies required under Subsection 15.2 shall
name the State of Washington, Department of Natural Resources as an
additional insured (except for State of Washington Worker's
Compensation coverage, and Federal Jones” Act and Longshore and
Harbor Worker’s Act coverages). Furthermore, all policies of insurance
described in Subsection 15.2 shall meet the following requirements:

(1)  Policies shall be written as primary policies not contributing with
and not in excess of coverage that State may carry;

2) Policies shall expressly provide that such insurance may not be
canceled or nonrenewed with respect to State except upon forty-
five (45) days prior written notice from the insurance company to

State,
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3) To the extent of State’s insurable intérest, property coverage shall
expressly provide that all proceeds shall be paid jointly to State
and Grantee;

4) With the exception of Contractor’s Pollution Liability (governed
by the provisions of Subsection 15.2(a)(6)), all liability policies
must provide coverage on an occurrence basis; and,

(5)  Liability policies shall not include exclusions for cross liability.

(©) Proof of Insurance. Grantee shall furnish evidence of insurance in the
form of a Certificate of Insurance satisfactory to the State accompanied by
a checklist of coverages provided by State, executed by a duly authorized
representative of each insurer showing compliance with the insurance
requirements described in Section 15, and, if requested, copies of policies
to State. The Certificate of Insurance shall reference the State of
Washington, Department of Natural Resources and the easement number.
Receipt of such certificates or policies by State does not constitute
approval by State of the terms of such policies. Grantee acknowledges
that the coverage requirements set forth herein are the minimum limits of
insurance the Grantee must purchase to enter into this agreement. These
limits may not be sufficient to cover all liability losses and related claim
settlement expenses. Purchase of these limits of coverage does not relieve
the Grantee from liability for losses and settlement expenses greater than
these amounts.

15.3 State's Acquisition of Insurance. If Grantee fails to procure and maintain the
insurance described above within fifteen (15) days after Grantee receives a notice to
comply from State, State shall have the right to procure and maintain comparable
substitute insurance and to pay the premiums. Grantee shall pay to State upon demand
the full amount paid by State, together with interest at the rate provided in Subsection 4.3
from the date of State's notice of the expenditure until Grantee's repayment.

15.4 Self-Insurance. Grantee warrants that it has the capacity to self insure for the
risks and coverages specified in Subsection 15.2. Grantee’ s obligations under
Subsection 15.2 may be met by providing evidence of self-insurance that is acceptable to
the State. Any evidence of Grantee’s proof of self insurance by State must be obtained in
writing. The decision to accept, or reject, Grantee’s proof of self-insurance is within the
sole discretion of State. Grantee must provide State with proof of continuing ability to
provide self-insurance within thirty (30) days of any written request by State for such
proof. Grantee shall also provide State with written notice within seven (7) days of any
material change in it ability to self insure, or to its program of self-insurance. If Grantee
elects to discontinue its program of self-insurance, or if State provides written notice
withdrawing its acceptance of Grantee’s proof of self-insurance, Grantee shall be subject
to the requirements of Subsections 15.2 and 15.3. Grantee shall be in compliance with
the requirements of Subsection 15.2 prior to exercising an election to terminate self-
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insurance coverage and shall comply with those requirements within thirty (30) days of
receipt of any notice from State withdrawing its consent to self-insurance.

SECTION 16 TAXES AND ASSESSMENTS

Grantee shall promptly pay all taxes, assessments and other governmental charges of any
kind whatsoever levied as a result of this Easement or relating to Grantee's improvements
constructed pursuant to this Easement.

SECTION 17 ADVANCE BY STATE

If State advances or pays any costs or expenses for or on behalf of Grantee, including but
not limited to taxes, assessments, insurance premiums, costs of removal and disposal of
unauthorized materials, costs of removal and disposal of improvements, or other amounts
- not paid when due, Grantee shall reimburse State the amount paid and shall pay interest
on such amount at the rate of one percent (1%) per month from the date State notifies
Grantee of the advance or payment.

SECTION 18 NOTICE

Any notices required or permitted under this Easement may be personally delivered,
delivered by facsimile machine, or mailed by certified mail, return receipt requested, to
the following addresses or to such other places as the parties may direct in writing from
time-to-time:

To State: DEPARTMENT OF NATURAL RESOURCES
Northwest Region
919 North Township Street
Sedro Woolley, WA 98284

To Grantee: CITY OF OAK HARBOR
865 SE Barrington Drive
Oak Harbor, WA 98277

A notice shall be deemed given and delivered upon personal delivery, upon receipt of a
confirmation report if delivered by facsimile machine, or three (3) days after being
mailed as set forth above, whichever is applicable.

SECTION 19 ASSIGNMENT

Grantee shall not assign its rights in the Easement or grant any rights or franchises to
third parties, without State's prior written consent. State reserves the right to change the
terms and conditions of this Easement upon its consent to any assignment.

2]
Form Date 102002 Agreement No. 51-073213



SECTION 20 SUCCESSORS AND ASSIGNS

This Easement shall be binding upon and inure to the benefit of the parties, their
successors and assigns.

SECTION 21 TIME 1S OF THE ESSENCE
TIME IS OF THE ESSENCE as to each and every provision of this Easement.
SECTION 22 APPLICABLE LAW AND VENUE

This Easement shall be interpreted and construed in accordance with the laws of the State
of Washington. Any reference to a statute shall mean that statute as presently enacted or
hereafter amended or superseded. Venue for any action arising out of or in connection
with this Easement shall be in the Superior Court for Thurston County, Washington.

SECTION 23 RECORDATION

Grantee shall record this Easement in the county in which the Easement Property is
located, at Grantee's sole expense. Grantee shall provide State with recording
information, including the date of recordation and file number. Grantee shall have thirty
(30) days from the Commencement Date to comply with the requirements of this
subsection. If Grantee fails to record this Easement, State may record it and Grantee
shall pay the costs of recording upon State's demand.

SECTION 24 MODIFICATION

Any modification of this Easement must be in writing and signed by the parties. State
shall not be bound by any oral representations or statements.

SECTION 25 MISCELLANEOUS

25.1 Authority. Grantee and the person or persons executing this Easement on behalf
of Grantee represent that Grantee is qualified to do business in the State of Washington,
that Grantee has full right and authority to enter into this Easement, and that each and
every person signing on behalf of Grantee is authorized to do so. Upon State's request,
Grantee will provide evidence satisfactory to State confirming these representations.
This Easement is entered into by State pursuant to the authority granted it in Chapters
79.90 to 79.96 RCW and the Constitution of the State of Washington.

25.2 Headings. The headings used in this Easement are for convenience only and in
no way define, limit, or extend the scope of this Easement or the intent of any provision.

25.3 Entire Agreement. This Easement, including the exhibits and addenda, if any,
contains the entire agreement of the parties. All prior and contemporaneous agreements,
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promises, representations, and statements relating to this transaction or to the Easement
Property, if any, are merged into this Easement.

25.4 Waiver. The waiver by State of any breach or default of any term, covenant, or
condition of this Easement shall not be deemed to be a waiver of such term, covenant, or
condition; of any subsequent breach or default of the same; or of any other term,
covenant, or condition of this Easement.

25.5 Cumulative Remedies. The rights and remedies of State under this Easement are
cumulative and in addition to all other rights and remedies afforded to State by law or

equity or otherwise.

25.6 Language. The word “Grantee” as used in this Easement shall be applicable to
one or more persons, as the case may be. The singular shall include the plural, and the
neuter shall include the masculine and feminine. If there is more than one Grantee, their
obligations shall be joint and several. The word “persons,” whenever used, shall include
individuals, firms, associations, and corporations.
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25.7 Invalidity. If any provision of this Easement shall prove to be invalid, void, or
illegal, it shall in no way affect, impair, or invalidate any other provision of this
Easement.

THIS EASEMENT requires the signature of all parties and is executed as of the date of
the last signature below.

CITY OF OAK HARBOR,
a government entity

Dated: , 20 By:

PATTY COHEN
Title: Mayor of Oak Harbor

Address: 865 SE Barrington Drive
Oak Harbor, WA 98277

STATE OF WASHINGTON
DEPARTMENT OF NATURAL
RESOURCES

Dated: , 20 By:

DOUG SUTHERLAND
Title: Commissioner of Public Lands

Address: 1111 Washington St SE
Olympia, WA 98504-7027

Approved as to form

this 14" day of October, 2002
Michael S. Grossmann
Assistant Attorney General
State of Washington
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REPRESENTATIVE ACKNOWLEDGMENT

STATE OF WASHINGTON )
) ss.
COUNTY OF )

I certify that I know or have satisfactory evidence that PATTY COHEN is the person
who appeared before me, and said person acknowledged that she signed this instrument,
on oath stated that she was authorized to execute the instrument, and acknowledged it as
the Mayor of the City of Oak Harbor to be the free and voluntary act of such party for the
uses and purposes mentioned in the instrument.

(Type/Print Name)
Notary Public in and for the State of Washington,
residing at: .
My Commission Expires:
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STATE ACKNOWLEDGMENT

STATE OF WASHINGTON )

)ss
County of )
On this day of ,20___, personally

appeared before me DOUG SUTHERLAND, to me known to be the Commissioner of
Public Lands of the Department of Natural Resources, State of Washington, who
executed the within and foregoing instrument on behalf of the State of Washington, and
acknowledged said instrument to be the free and voluntary act and deed of the State of
Washington for the uses and purposes therein mentioned, and on oath stated that he was
authorized to execute said instrument and that the seal affixed is the official seal of the
Commissioner of Public Lands for the State of Washington.

IN WITNESS WHEREOF, I have hereunto set my hand and seal the day and year
first above written.

Notary Public in and for the State of Washington,
residing at .

My appointment expires
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EXHIBIT B

AQUATIC LANDS OUTFALL EASEMENT

PLAN OF OPERATIONS AND MAINTENANCE
CITY OF OAK HARBOR SEAPLANE LAGOON WWTP

EASEMENT No. 51-073213

SITE DESCTIPTION AND PRESENT USE

The Oak Harbor Seaplane Lagoon WWTP Outfall is located beneath the waters of
Crescent Harbor (sub area of Puget Sound) offshore of the Crescent Harbor Marsh and
adjacent NAS Whidbey Island Seaplane Base and the City of Oak Harbor, Washington.
The surrounding area is primarily natural habitat owned by the Federal Government.

The original outfall for the Oak Harbor Seaplane Lagoon WWTP was installed in the
early 1960’s by Naval Air Station (NAS) Whidbey Island. It consisted of an 18-inch
reinforced concrete pipe and extended out some 886 feet into Puget Sound, Crescent
Harbor. The outfall diffuser was located in an average water depth of 15 feet.

In the late 1980’s the City of Oak Harbor and NAS Whidbey Island established a
contractual agreement to expand the 0.85 MGD Navy Lagoon WWTP and construct the
current 2.5 MGD Oak Harbor Seaplane Lagoon WWTP and treat wastewater flows from
both the Navy and the City of Oak Harbor. In 1989, to accommodate the expansion of
the Seaplane Lagoon WWTP, the existing outfall was extended some 2,396 feet out into
Crescent Harbor. The new outfall extension is constructed of 18 inch diameter HDPE
pipe and is connected to the existing 18 inch concrete pipe with a transition piece using a
“ROMAC” type coupling. The outfall carries lagoon secondary effluent from the Oak
Harbor Seaplane Lagoon WWTP to discharge into Crescent Harbor, Puget Sound. The
influent wastewater is comprised of primarily residential dischargers local restaurants,
commercial enterprises, and a few small industrial dischargers located on NAS Whidbey

Island Seaplane Base.

The City of Oak Harbor began operating the Navy’s Lagoon Facility in the late 1980°s
and through the expansion phase. Once construction was completed of the 2.5 MGD
Secondary Lagoon treatment plant in 1990, the city then became the NPDES Permit
holder and all Operation & Maintenance (O&M) activities became the city’s
responsibility. The current Department of Ecology NPDES Waste Discharge Permit
Number for the Oak Harbor Seaplane Lagoon is WA-002056-7, Outfall 002. The 2.5
MGD Oak Harbor Seaplane Lagoon WWTP includes flow measurement, debris grinders,
aerated three cell lagoon process, disinfection, and effluent flow measurement, and
effluent pumping. In 2004 the city repaired and modified the 1* cell lagoon process and
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constructed an Anaerobic Pretreatment cell to better control the accumulation of biosolids
and improve treatment plant performance.

FUTURE USE AND CONDITIONS

The City of Oak Harbor intends to continue operating its Seaplane Lagoon WWTP
professionally using the Best Management Practices recommended by Washington
Department of Ecology, while keeping the public’s interest and the Puget Sound’s water
quality in mind. The site has been designed as described above and any modifications to
this configuration on State-Owned Aquatic Land will need to be authorized by the
Washington State Department of Natural Resources in writing prior to its
reconfiguaration.

REGARDING SECTIONS OF THE EASEMENT

SECTION 1 - GRANT AND LOCATION OF THE EASEMENT

1.4 Surveys, Maps, and Plans

The easement area will be further described in the legal record of survey for this ease-
ment. An as-built legal survey will be submitted to State within 90 days of completion of

construction.

SECTION 2 USE OF EASEMENT

2.1 Permitted Use

Construction and operation of a municipal wastewater outfall for the discharge of treated
effluent from the Oak Harbor Seaplane Lagoon WWTP. The permanent easement will be
a strip of land with a width of 20 feet and a length 0f 2,396.65 feet long.

2.3 Conformance with Laws

Grantee will provide State with copies of all renewals, modifications, or appeals of any
regulatory permits, approvals, or authorizations relating to Grantee’s activities on the
Property. Operation of this outfall is contingent on continued compliance with required
permits.

2.5 Amendment upon Change of Permit Status

This Easement is issued based on the assumption that Grantee’s activities on the Property
are not likely to jeopardize the continued existence of species listed as threatened or
endangered under the federal Endangered Species Act (ESA), and/or that the federal
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agencies responsible for administering the ESA have been consulted pursuant to Section
7(a)(2) of the Easement and Grantee’s activities on the Property will comply with any
terms or conditions lawfully imposed by those agencies through that ESA Section 7

consultation

SECTION 3 TERM

3.3 Development of Disposal Alternatives

Grantee will provide updated reports to Washington DNR at each renewal of its NPDES
permit for the project addressing the progress made toward reducing the reliance on the
receiving waters of Washington State for the disposal of waste effluent and to promote
water re-use. Progress includes, but is not limited to:

. Reduction of inflow and infiltration (I & I);

. Groundwater recharge;

. The beneficial reuse of reclaimed water as authorized by RCW 90.46 (i.e.
stream augmentation, industrial process supply, agricultural application),

. All other efforts related to water re-use and recycling.

SECTION 6 MAINTENANCE AND REPAIR OF EASEMENT AND
IMPROVEMENTS

Maintenance defined - Washington DNR defines maintenance as those usual acts
designed to prevent a decline, lapse, or cessation of the approved use and associated
improvements. Maintenance does not include any expansion of the permitted use nor
does it result in any substantive change from the granted use and associated

improvements.

SECTION 8 ENVIRONMENTAL LIABILITY/RISK ALLOCATION

8.2 Use of Hazardous Substances

Grantee shall handle and dispose of all solid waste material to a certified disposal site to
prevent entry into state ground or surface water.

8.7(a) Sediment Sampling

Grantee must conduct sediment sampling that is representative of the discharge
depositional zone and in compliance with all of the Department of Ecolog?/ (Ecology)
requirements and/or the Sediment Sampling and Analysis Plan Appendix, Sediment

! Ecology 2003. Sediment Sampling and Analysis Plan Appendix; Guidance on the Development of
Sediment Sampling and Analysis Plans Meeting the Requirements of the Sediment Management
Standards (Chapter 173-204 WAQ). Revised April 2003.
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Management Standards’, and Sediment Source Control Standards User Manual®. At a
minimum the following sampling events must be conducted:
* Baseline: Conducted before the outfall is commissioned
* Interim: Conducted within 5 years of commencement of effluent discharge
to determine if effluent is impacting sediment
* Close-out sampling within 5 years of termination of the easement

The State will allow Grantee to adhere to a sediment-sampling schedule determined by
Ecology through the NPDES permit. In the event that Ecology does not require sediment
sampling that is satisfactory to the State, Grantee will be notified by State to conduct the
above-mentioned sediment sampling. Grantee agrees to comply with any notification by
State or Ecology to conduct initial, baseline, or continued sediment sampling.

Grantee conducted sediment sampling in May 2004 that meets the above-mentioned
baseline sampling requirements and the data report was submitted to State in September
2004. This data report must also be submitted to the Department of Ecology in electronic
SEDQUAL format®,

8.8 Sediment Investigation

Refer to Exhibit C: Sediment Sampling Results Crescent Harbor Wastewater Treatment
Facility Oak Harbor, Washington Data Report, September 9, 2004

SECTION 10 REPORTING

Permits - In addition to providing current copies of all regulatory permits, Grantee agrees
to notify Grantor in writing of the renewal, modification, rescission, or appeal of any
regulatory permits relating to the Grantee’s activities on the Easement Property.

In addition to being obligated to provide State with copies of all reporting documents
supplied to Ecology, Grantee agrees to notify the appropriate State Land Manager of any
of the following occurrences:

* NPDES Permit Violation:

* Including effluent exceedances, sediment quality criteria, or special
conditions.

* Notify State 30 days after completion of the Discharge Monitoring
Report (DMR).

* Notification must be in writing and include a copy of the DMR and a
letter explaining the cause of the violation and detailing the steps that
have been, or will be, taken to bring the facility into compliance.

*  Qutfall Malfunctions:

? Ecology 1995. Sediment Management Standards, Chapter 173-204. Amended December 1995,
? http://www.ecy.wa.gov/programs/tcp/smu/sediment.html
¢ Sediment Quality Information System Www.ecy.wa.gov/programs/tcp/smu/sedqualfirst.htm
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s Includes damages or leaks

» Notify the State within 30 days of becoming aware of the problem.

«  Notification must be in writing explaining the cause of the problem
detailing the steps that have been, or will be taken, to remedy the issue.

SECTION 13 OWNERSHIP AND REMOVAL OF IMPROVEMENTS AND
EQUIPMENT

13.2 Grantee-Owned Improvements

The improvements proposed to be located on SOAL for the Seaplane Lagoon WWTP
outfall include: The existing outfall is some 2,396 feet out into Crescent Harbor. The
outfall extension is constructed of 18 inch diameter HDPE pipe and is connected to the
existing 18 inch concrete pipe with a transition piece using a “ROMAC?” type coupling.

13.3 Construction

All construction permits for the use defined in Section 2.1 of this document shall be in
place before construction commences, with construction contingent upon continued
compliance with required permits. No construction activities affecting the outfall have
been identified or proposed by the Grantee. Should this circumstance change, Grantee
shall provide WA DNR six (6) months notice prior to undertaking any such proposed
activities.

SECTION 18 NOTICE

Personnel changes related to the Oak Harbor Seaplane Lagoon WWTP shall be conveyed
to Washington DNR at the time they occur. Should either party deem it necessary, the
change may lead to a meeting whereby the terms and conditions of this contract may be

discussed.

Operations Contact/Plant Manager WA DNR Contact

Name: Robert Jarski Name: Chad Unland

Title: PW Operations Manager Title: Land Manager

Address: City of Oak Harbor Address: DNR, Northwest Region
865 SE Barrington Drive 919 North Township Street
Oak Harbor , WA 98277 Sedro-Woolley, WA 98284

Phone: (360)-679-6302 Phone: (360) 854-2835

E-mail: bob.jarski@oakharbor.org E-mail: chad.unland@wadnr.gov

MITIGATION REQUIREMENTS

In the event that any regulatory permit requires the Grantee to provide mitigation on
state-owned aquatic lands, Grantee shall complete an authorization to use such state
owned aquatic lands prior to implementation of any required mitigation.
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City of Oak Harbor
Comprehensive Sewer Plan

APPENDIX C.
NPDES PERMIT

December 2008
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December 16, 2004

Mr. Robert Jarski
City of Oak Harbor
Wastewater/Stormwater/Solid Waste Operations Manager

865 S.E. Barrington Drive
Oak Harbor, WA 98277

Dear Mr. Jarski:

Re:  NPDES Permit #WA-002056-7
Engineering Report: RBC Wastewater Treatment
Plant Capacity Analysis

In accordance with RCW 90.48.110 and WAC 173-240-010 through 180 of the
Department of Ecology, the Engineering Report Addendum titled “RBC Wastewater
Treatment Plant Capacity analysis: An Addendum to the Engineering Report for the
Upgrade of the Secondary Treatment Facilities NAS/Seaplane Base, 1987, dated
September 2004, has been reviewed and is hereby approved. The following
recommendations made in the report will be incorporated in the next NPDES permit
currently being drafted:

1. Effluent reporting parameters will be changed to CBOD;s from BOD;

2. Maximum organic loading for the plant will be set at 2,000 pounds of BODs per
day

Increased organic loading is approved with the understanding of the following conditions:
1. Hydraulic loading will not increase from the current rating of 0.7 MGD

2. The City of Oak Harbor shall make full use of its ability to divert flow to the
Seaplane Lagoon Treatment Facility at any time effluent quality from the RBC
plant is unable to meet permit limitations.

An approved copy of the document is enclosed for your records.
Nothing in this approval shall be construed as satisfying other applicable federal, state or

local statutes, ordinances or regulations. This review and approval is limited to assuring
compliance with the State water quality laws and regulations listed above.

)



Mr. Robert Jarski
December 16, 2004
Page 2

For additional information, please contact Mr. Shawn McKone, Facility Manager, at the
address above or telephone (425) 649-7037..

Sincerely,

Kl LIS

Kévin C. Fitzpat¥ick <
Water Quality Section Manager

KCF:SM:dh

cc: Richard Grodt, URS
Shawn McKone
Central Files: City of Oak Harbor WWTP, WA0020567, WQ 7.1
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Permit No. WA-002056-7
Issuance Date: May 25, 2005
Effective Date: June 1, 2005
Expiration Date: May 25, 2010

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
WASTE DISCHARGE PERMIT No. WA-002056-7

State of Washington
DEPARTMENT OF ECOLOGY
Northwest Regional Office
3190 160" Avenue SE
Bellevue, Washington 98008-5452

In compliance with the provisions of
The State of Washington Water Pollution Control Law
Chapter 90.48 Revised Code of Washington
and
The Federal Water Pollution Control Act
(The Clean Water Act)
Title 33 United States Code, Section 1251 et seq.

CITY OF OAK HARBOR
865 - SE Barrington Drive
Oak Harbor, Washington 98277

Outfall:
002

Plant Location:

Qutfall:
001

Plant Location:

1501 SE City Beach Drive
Oak Harbor, WA 98277
Water Body I.D. No.:
WA-06-0010
Plant Type:
Rotating Biological Contactor
(Secondary Treatment)

Receiving Water:
Oak Harbor (Class A Marine)

Discharge Location:
Latitude: 48°16' 59" N
Longitude: 122°38'51" W

60 E. Pioneer Avenue
Oak Harbor, WA 98277
Water Body I.D. No.:
WA-06-0010
Plant Type:
Aerated Lagoon with Anaerobic Pretreatment
(Secondary Treatment)
Receiving Water:
Crescent Harbor (Class A Marine)
Discharge Location:
Latitude: 48°17'18" N
Longitude: 122°36'17" W

is authorized to discharge in accordance with the Special and General Conditions that follow.

Kevin C. Fitzpatrick

Water Quality Section Manager
Northwest Regional Office

Washington State Department of Ecology
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SUMMARY OF PERMIT REPORT SUBMITTALS

Refer to the Special and General Conditions of this permit for additional submittal requirements.

Discharge #001

_Permit Submittal Frequency First Submittal Date
~Section
S3.A.1. | Discharge Monitoring Report Monthly July 15, 2005
S3.A.2. | Lagoon Anaerobic Cell Process Monthly July 15, 2005
Monitoring Data
S3.E. Noncompliance Notification As necessary
S3.G. Shellfish Protection As necessary
S4.B. Plans for Maintaining Adequate As necessary
Capacity
S4.D. Notification of New or Altered Sources | As necessary
S4.E. Infiltration and Inflow Evaluation 1/permit cycle | November 26, 2009
S4.F. Waste Load Assessment 1/year December 3 1, 2005
S5.G. Operations and Maintenance Manual As necessary
S6.D. Industrial User Survey 1/year December 31, 2005
S8.B. Acute Toxicity Compliance Monitoring | quarterly November 30, 2005
Reports — Discharge #002 (for sampling completed
by September 30, 2005)
S8.C. Acute Toxicity Report: “Causes and As necessary
Preventative Measures for Transient
Events” — Discharge #002
S8.C. Acute Toxicity TI/TRE Plan — As necessary
Discharge #002
S9.A. Chronic Toxicity Effluent 2/permit cycle | November 26, 2009
Characterization with Permit Renewal (for winter Sampling to
Application — Discharge #002 be completed by
April 30, 2009 and
summer sampling to be
completed by
September 30, 2009)
S10.A. | Sediment Baseline Sampling and 1/permit cycle | May 31, 2006
Analysis Plan — Discharge #001
S10.B. | Sediment Chemistry Analyses — 1/permit cycle | May 31, 2007
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Permit Submittal Frequency First Submittal Date
- Section

S11. Outfall Evaluation — Discharge #002 1/permit cycle | November 26, 2009

Gl. Notice of Change in Authorization As necessary

G4. Reporting Planned Changes As necessary

GS. Engineering Report for Construction or | As necessary

Modification Activities

G7. Application for Permit Renewal 1/permit cycle | November 26, 2009

G21. Reporting Anticipated Noncompliance | As necessary

G22. Reporting Other Information As necessary
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SPECIAL CONDITIONS

S1. DISCHARGE LIMITATIONS

A. Effluent Limitations

All discharges and activities authorized by this permit shall be consistent with the terms
and conditions of this permit. The discharge of any of the following pollutants more
frequently than, or at a level in excess of, that identified and authorized by this permit
shall constitute a violation of the terms and conditions of this permit.

Beginning on the effective date of this permit and lasting through the expiration date,
the Permittee is authorized to discharge municipal wastewater at the permitted location
subject to complying with the following limitations:

EFFLUENT LIMITATIONS": DISCHARGE # 001

Parameter Average Monthly Average Weekly
Carbonaceous Biochemical | 25 mg/L, 146 lbs/day 40 mg/L, 233 lbs/day
Oxygen Demand (5-day) 85% removal of influent BOD
Total Suspended Solids 30 mg/L, 175 lbs/day 45 mg/L, 263 1bs/day

85% removal of influent TSS
Fecal Coliform Bacteria 200/100 mL 400/100 mL
pH Daily minimum is equal to or greater than 6 and
the daily maximum is less than or equal to 9.

Parameter Average Monthly Maximum Daily”

Total Residual Chlorine* 0.114 mg/L 0.26 mg/L

? The average monthly and weekly effluent limitations are based on the arithmetic mean
of the samples taken with the exception of fecal coliform, which is based on the
geometric mean.

® The maximum daily effluent limitation is defined as the highest allowable daily
discharge. The daily discharge means the discharge of a pollutant measured during a
calendar day. For pollutants with limitations expressed in units of mass, the daily
discharge is calculated as the total mass of the pollutant discharged over the day. For
other units of measurement, the daily discharge is the average measurement of the
pollutant over the day.

¢ This effluent limit applies whenever chlorine is used in the facility. If no chlorine is
used during the monitoring period enter “no discharge of chlorine” on the DMR for the

period.
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EFFLUENT LIMITATIONS": DISCHARGE # 002

Parameter Average Monthly Average Weekly
Carbonaceous Biochemical | 25 mg/L, 521 lbs/day 40 mg/L, 834 1bs/day
Oxygen Demand (5-day) 85% removal of influent BOD
Total Suspended Solids 75 mg/L, 1564 Ibs/day 110 mg/L, 2294 lbs/day

65% removal of influent TSS
Fecal Coliform Bacteria 200/100 mL 400/100 mL
pH Daily minimum is equal to or greater than 6 and
the daily maximum is less than or equal to 9.
Parameter Average Monthly Maximum Daily"
Total Residual Chlorine* 0.5 mg/l 0.75 mg/l
Acute Toxicity No toxicity in 1.0% Effluent

2 The average monthly and weekly effluent limitations are based on the arithmetic mean
of the samples taken with the exception of fecal coliform, which is based on the
geometric mean.

The maximum daily effluent limitation is defined as the highest allowable daily
discharge. The daily discharge means the discharge of a pollutant measured during a
calendar day. For pollutants with limitations expressed in units of mass, the daily
discharge is calculated as the total mass of the pollutant discharged over the day. For
other units of measurement, the daily discharge is the average measurement of the
pollutant over the day.

¢ This effluent limit applies whenever chlorine is used in the facility. If no chlorine 1s
used during the monitoring period enter “no discharge of chlorine” on the DMR for the

period.

B. Mixing Zone Descriptions

Secondary treated and disinfected effluent from the RBC Plant is discharged via outfall
#001 through an 1160-foot long, 18-inch corrugated steel outfall pipe. As described in
the fact sheet, the outfall is equipped with a diffuser consisting of a 6-inch port that
discharges vertically and an 8-inch port that discharges horizontally. The outfall
terminates at a depth of -15 feet MLLW at a constricted section of Oak Harbor. The
mixing zone for this discharge shall conform to the following dimensions and
limitations:

1. The acute and chronic mixing zones extend vertically from the outfall diffuser
to an upper boundary at the water surface. The most restrictive upper
boundary occurs at Mean Lower Low Water (MLLW).
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2. The allowable zone of chronic criteria exceedance shall not occupy more than
25% of the constricted width of the water body at MLLW and shall not extend
more than 200 feet plus the depth of water at MLLW from each port. For this
location, the chronic mixing zone, as shown in the following illustration, will
have an allowable width of 325 feet in the direction parallel to the outfall line
and 430 feet in the direction perpendicular to the outfall line.

3. The allowable zone of acute criteria exceedance shall be no more than 10% of
the dimensions of the chronic mixing zone. For this outfall, the acute mixing
zone will be allowed a width of 32.5 feet in the direction parallel to the outfall
line and 43 feet in the direction perpendicular to the outfall line.

4. The minimum dilution at the edge of the chronic criteria exceedance shall be 50:1.

5. The minimum dilution at the edge of the zone of acute criteria exceedance shall
be 19:1.

RBC Plant Outfall #001 Dilution Zones

18-inch outfall pipe
1160 feet long

Acute Mixing Zone

Diffuser: 2 ports
(6+1n and 8in}
7 ft spacing

325 ft.

Chronic Mixing Zone

430 ft.

v

Drawing not to scale

Secondary treated and disinfected effluent from the Seaplane Lagoon facility is
discharged via outfall #002 through a 3284-foot long, 18-inch outfall pipe. The outfall
is equipped with a 184-foot long diffuser section, consisting of 24 ports with 2 '4”
diameters spaced alternately on 8-foot centers. The ports discharge horizontally at the
center of the spring line of the diffuser. The outfall terminates at a depth of -44 feet
MLLW in Crescent Harbor. The mixing zone for this discharge shall conform to the
following dimensions and limitations:
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The acute and chronic mixing zones extend vertically from the outfall diffuser
to an upper boundary at the water surface. The most restrictive upper
boundary occurs at Mean Lower Low Water (MLLW).

The allowable zone of chronic criteria exceedance shall not extend more than
200 feet plus the depth of water at MLLW from each port. For this location,
the chronic mixing zone, as shown in the following illustration, will have an
allowable width of 488 feet in the direction parallel to the outfall line and 672
feet in the direction perpendicular to the outfall line.

The allowable zone of acute criteria exceedance shall be no more than 10% of
the dimensions of the chronic mixing zone. For this outfall, the acute mixing
zone will be allowed a width of 233 feet in the direction parallel to the outfall
line and 48.8 feet in the direction perpendicular to the outfall line.

The minimum dilution at the edge of the chronic criteria exceedance shall be
138:1, which equates to a Chronic Critical Effluent Concentration (CCEC) of
0.7% effluent.

The minimum dilution at the edge of the zone of acute criteria exceedance
shall be 97:1, which equates to an Acute Critical Effluent Concentration
(ACEC) of 1.0% effluent.

18-inch outfall pipe
3284 feet long

Lagoon Outfall #002 Dilution Zones

233 fi.

Acute Mixing Zone

o
Y 88y
Y 88¥

Diffuser: 184 ft long, 24 ports
2 Y- in openings, 8 ft spacing

Chronic Mixing Zone

672 fi.

Drawing not to scale




S2. MONITORING REQUIREMENTS

A. Monitoring Schedule
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The Permittee shall monitor in accordance with the following schedule for the
Rotating Biological Contactor Plant, Discharge #001:

Category | Parameter Units Sample Minimum Sample
Point Sampling Type
Frequency
Wastewater | BODs mg/1 Influent 2/month 24-hr
Influent composite
“ CBODs mg/1 Influent 2/week 24-hr
composite
“ TSS mg/1 Influent 2/week 24-hr
Wastewater | Flow MGD Effluent Continuous Recording
Effluent
“ CBODs mg/1 Effluent 2/week 24-hr
composite
«“ TSS mg/1 Effluent 2/week 24-hr
composite
“ pH Standard | Effluent Daily Grab
Units
«“ Chlorine mg/] Effluent Daily Grab
“ Fecal Org./100 ml | Effluent 2/week Grab
Coliform
“ Ammonia | mg/lasN | Effluent 2/year (during | 24-hr
the period of | composite
October
through
February)
“ Dissolved oxygen, total Kjeldahl nitrogen, NO3+NO2-N,
oil & grease, total phosphorus, total dissolved solids
mg/1 Effluent 3/permit cycle*
Sediment Toxicity Region near | 1/permit cycle | See
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