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EXECUTIVE SUMMARY

INTRODUCTION

Freeland is an unincorporated area located in Island County along the south shore of
Holmes Harbor on South Whidbey Island.  The Freeland Water and Sewer District (the
District) contracted Gray & Osborne, Inc. to prepare this Amendment to theFreeland
Comprehensive Sewer Plan and Engineering Report/Facility Plan (Tetra Tech/KCM,
February 2005).

The District set a goal for this Plan Amendment to identify an initial project phase
(Phase 1A) to provide a wastewater collection and treatment system to serve the Freeland
downtown commercial core, with a continuous boundary and maximum benefit.
Freeland is not currently developed to urban densities, and relies on individual septic
systems and drainfields for wastewater treatment and disposal.  The Phase 1A plan will
construct a wastewater collection system in the most intensively developed area known as
the downtown core.  Subsequent phases will extend sewer service to lesser developed
areas of the Freeland Non-Municipal Urban Growth Area (NMUGA).  This proposed
plan will remove all of the septic tank effluent, which currently flows to groundwater,
from the downtown core and provide advanced wastewater treatment with nitrogen
removal and thereby improve the Freeland area groundwater quality.  This plan will also
allow development to the densities and land uses prescribed in the Island County land use
regulations.

Previous planning documents for wastewater, collection, treatment, and disposal for
Freeland includethe following:

1. Freeland Comprehensive Sewer Plan and Engineering Report/Facility
Plan (Tetra Tech/KCM, February 2005).  Also referred to as the “2005
Plan” herein.

2. Preliminary Engineering Report for New Sewage Collection and
Treatment (Tetra Tech, July 2010).  Also referred to as the “2010
Engineering Report” or “Amendment No. 1 to the 2005 Plan”.

TheFreeland Comprehensive Sewer Plan and Engineering Report/Facility Plan(“2005
Plan”) was approved by the Freeland Water and Sewer District, as well as Island County,
the Washington State Department of Health, and the Washington State Department of
Ecology (Ecology approval November 30, 2006).  The 2005 Plan identified a five-phase
strategy to provide a wastewater collection, treatment, and disposal system to serve the
entire Freeland NMUGA.  The Phase 1 project was rejected by property owners and
funding was not obtained to move the project forward.
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ThePreliminary Engineering Report for New Sewage Collection and Treatment(2010
Engineering Report) amended the 2005 Plan by revising the five-phase strategy into a
two-phase strategy with two larger sewer collection areas planned for the same NMUGA
area as that of the 2005 Plan.  The 2010 Plan was approved by Ecology on
October 29, 2010.  Based on the recommendation of the 2010 Engineering Report, the
District purchased an 80-acre parcel for effluent disposal to ground via slow-rate
infiltration or surface percolation, subject to results of a future hydrogeological
investigation.  Subsequent to the 2010 Engineering Report, a Special Benefit Study was
conducted and found that the special benefit to the affected properties was less than the
estimated project costs.  Also, a hydrogeological study was conducted and concluded that
the maximum application rate of effluent on the site is 200,000 gpd, which is not
sufficient to accommodate the projected 20-year flows for the phases beyond Phase 3 of
the project.  Based on the conclusions of the Special Benefits Study, the two-phased plan
outlined in the 2010 Engineering Report was determined to be infeasible.

This document is intended to serve as Amendment No. 2 to theFreeland
Comprehensive Sewer Plan and Engineering Report/Facility Plan (Tetra Tech/KCM,
February 2005) and to rescind thePreliminary Engineering Report for New Sewage
Collection and Treatment (Tetra Tech, July 2010) in its entirety. This Amendment to
the 2005 Plan presents the recommended revisions to the five-phased approach presented
in the 2005 Plan.  Specifically, the original first phase has been divided into two separate
phases (Phases 1A and 1B) in order to establish a plan for a feasible project.  The project
recommended in this Amendment will remove the septic tanks and effluent drainfields in
the core downtown area of Freeland and allow for growth as prescribed in the Island
County land use regulations.  This Amendment also presents the corresponding revisions
to the Phase 1 collection system, population, and wastewater flow and loading
projections, and provides detailed wastewater treatment facility (WWTF) design criteria
and cost estimates for both the Phase 1A and 1B projects.

The planning for Phases 2 through 5 (buildout), to accommodate the entire
NMUGA, as presented in the 2005 Plan, are not revised by this Amendment.  This
Plan Amendment does not include generating reclaimed water as the approved 2005 Plan
did.  It is assumed that the project costs associated with the Phase 2 through buildout
projects will not change significantly due to the revised Phase 1, as presented in this Plan
Amendment.  This is because the Phase 1 project presented in this Plan Amendment uses
the same type of wastewater treatment technology and effluent disposal methods
recommended in the 2005 Plan.  Specifically, membrane bioreactors for wastewater
treatment followed by effluent discharge to ground.  The District continues to be
committed to providing sewer service to the entire NMUGA for Phases 2 through 5 as
presented in the approved 2005 Plan; therefore no revisions or discussion of these future
phases is presented in this Plan Amendment.  Revisions to the Phases 2 through 5
planning can be addressed by a future amendment to the 2005 Plan.  This Plan
Amendment has been prepared in compliance with the current adopted Island County
planning policies (Island County Comprehensive Plan and Freeland Subarea Plan), GMA
requirements, and the State Environmental Policy Act.
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Washington State House Bill 1497 provided an appropriation of $3,500,000 for a grant
for the Freeland Sewer Project, in Section 3024 of the bill via the Department of Ecology
Centennial Clean Water Program.  A portion of this grant was used to prepare this plan
amendment.

LAND USE AND PROJECT PHASES

There are no revisions to land use designations and the NMUGA boundary as presented
in the 2005 Plan for this Plan Amendment.  The land use and zoning summarized in the
2005 Plan are consistent with the current land use and zoning in the latest adoptedIsland
County Comprehensive Plan (April 11, 2011, updated though Ord. C-46-11) and the
approvedFreeland Subarea Plan (an element of theIsland County Comprehensive Plan,
February 16, 2011).  Island County is in the process of updating the Island County
Comprehensive Plan and plans to complete the process by June 2016.  The District and
Gray & Osborne, Inc. have communicated with Island County representatives during the
development of this Plan Amendment.  Island County has indicated that they do not
intend to revise the land use and zoning in the area identified as Phase 1 in the 2005 Plan
(Phase 1A and 1B in this plan – See Chapter 4), but they will likely reduce the NMUGA
boundary for areas outside the Phase 1 area.  Therefore, the recommended Phase 1A and
1B improvements of this plan will not require revisions based on the future Island County
Comprehensive Plan update.

The current Freeland NMUGA boundary and future land use designations are shown in
Figure 2-1.  If Island County reduces the NMUGA boundary, the District may need to
evaluate the project planning for the Phase 2 through buildout projects at a future date.
However, planning for the Island County Comprehensive Plan should not affect the
approval of this Plan Amendment.

Figure 4-1 shows the projected Phases 1 through 5, for the sewer collection zones, as
presented in Chapter 4 of the 2005 Facility Plan.  Figure 4-2 shows the revised phases,
which are used in this Plan Amendment.  Note that the previous Phase 1 downtown
commercial area has been revised to Phase 1A and Phase 1B, with a portion of the
previous Phase 1 now allocated to Phases 4 and 5.  The Main Street Sewer District
(MSSD) area is also now included in the Phase 1A area as discussed in Chapter 4.  It is
assumed that Phase 1A will begin implementation in 2016 and Phase 1B will be
implemented at a later date, when there is demand for it.  Note that the dates provided in
this plan are for planning purposes and implementation of collection system and
wastewater treatment facility phased construction projects may occur sooner if there is
demand and funding available.
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PROJECTED FLOWS, LOADINGS, AND COLLECTION SYSTEM
RECOMMENDATIONS

The future wastewater flows and loadings are presented in Chapter 4 for both gravity and
pressure collection systems.  An evaluation of six different collection systems to serve the
Phase 1A area is presented in Chapter 5.  The recommended collection system alternative
consists of pressure force mains and individual grinder pumps to serve all of the
properties in the Phase 1A area.  The grinder pump system alternative was selected
because it had the lowest estimated project cost and lowest estimated 50-year life cycle
cost.  The project cost and 50-year life cycle cost for the Phase 1A grinder pump
collection system were estimated to be $4,140,000 and $4,507,000, respectively.  The
collection system alternatives and associated cost estimates are discussed in detail in
Chapter 5.   The projected wastewater flows and loadings for the selected grinder pump
pressure collection system are summarized in Tables E-1 and E-2.

TABLE E-1

Projected Wastewater Flows – Pressure Collection System(1)

Flow Value

2016
Phase 1A
(Startup)

2026
Phase 1A

2036
Phase 1A

20-Year
Phases 1A
and 1B(2)

Annual Average (AA)BaseWastewaterFlow (gpd) 23,000 26,000 44,000 57,000
ERUs (@ 140 gal/ERU/d for AA base flow) 164 186 314 407
Annual Average (AA) Wastewater Flow (gpd) 32,000 37,000 54,000 70,000
Maximum Month (MM) Wastewater Flow (gpd) 45,000 52,000 74,000 95,000
Peak Day (PD) Wastewater Flow (gpd) 61,000 71,000 96,000 124,000
Peak Hour (PH) Wastewater Flow(gpd) 119,000 138,000 197,000 254,000

Notes:
(1) See Chapter 4 for detailed discussion of flow projection calculations.
(2) Represents the value projected 20-years after construction of the Phase 1B collection system.

TABLE E-2

Projected Wastewater Loading

Loading Value

2016
Phase 1A
(Startup)

2026
Phase 1A

2036
Phase 1A

2036
Phase 1A
and 1B(5)

Annual Average (AA) BOD5 andTSS Load (lb/d)(3) 77 87 147 190
Maximum Month (MM) BOD5 andTSS Load (lb/d)(4) 128 145 245 317
Annual Average (AA) TKN Load (lb/d)(1) 14 16 26 34
Maximum Month (MM) TKN Load (lb/d)(1) 23 26 44 57

(1) TKN = BOD * 0.18.
(2) Population Equivalent (PE) = Annual Average (AA) Base Flow/ 60 gpcd.
(3) AA BOD5 & TSS = PE * 0.2 lb/cap/d.  See Note 2.
(4) MM Load = (AA Load) * 1.67.
(5) Represents the value projected 20-years after construction of the Phase 1B collection system.
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WWTF AND EFFLUENT DISCHARGE ALTERNATIVES

This Plan Amendment maintains the central recommendation of the 2005 Plan to use
membrane bioreactors as the core WWTF process treatment technology with short-term
waste activated sludge holding and contract hauling of the biosolids to another WWTF
for treatment.  As noted in the 2005 Plan, membrane bioreactor technology was selected
based on its flexibility in phasing and exceptional effluent quality.

The recommended effluent disposal system of this plan is consistent with the 2005 Plan,
which recommended disposal to ground by infiltration; however, this Plan Amendment
does not recommend that the WWTF design include a reclaimed water component as
discussed in Chapter 6.  The District has purchased the property shown in Figure 5-1 for
the location of the WWTF and the effluent infiltration system.

A hydrogeological investigation was conducted on the proposed site and the resulting
Hydrogeological Study,Wastewater Infiltration Feasibility Assessment (Pacific Ground
Water Group, 2015), is included in Appendix B.  The report concludes that a long term
annual average infiltration capacity of the site is estimated to be 77,000 gpd (53 gpm),
which is sufficient for the Phase 1A and 1B 20-year projected flow rates.  The infiltration
system will utilize a series of eight borehole vadose zone infiltration wells of 40-foot
depth.  Effluent equalization storage for flows in excess of 77,000 gpd will be provided
by two earthen infiltration/storage basins.  The sizing criteria for the infiltration/storage
basins is summarized in Chapter 9.  The entire effluent infiltration system will be a
combined sub-surface infiltration basin with an infiltration/storage basin with percolation
discharge to the vadose zone and will not consist of direct injection.  To comply with the
requirements of WAC 173-200 and WAC 246-272B the effluent infiltration system will
be located outside of the 100-foot radius of all public drinking water wells, and will be
located over 900 feet away from the nearest District drinking water wells.

Figure 6-1 shows the 100-foot radius around the District’s three drinking water wells and
the capture zones (1 year, 5 year, and 10 year) for the each of the wells for the maximum
future pumping rates each, which were modeled as part of the Freeland Wellhead
Protection Plan.  Based on the calculations presented in Chapter 6, the proposed project
will decrease the total nitrogen loading to the groundwater within the 5-year capture zone
of the District’s Drinking Water Well 2 by 60 percent, by eliminating all of the existing
septic tank drainfields within the Phase 1A area.

EXPECTED TECHNOLOGY-BASED PERMIT LIMITS

The anticipated projected technology-based permit limits for the Freeland Phase 1 (1A
and 1B) WWTF effluent to subsurface percolation on the proposed site are summarized
in Table E-3.  These limits are based on Waste Discharge Permits limits for similar
facilities currently operating in the state of Washington and based on the requirements of
the regulations listed in this document, as discussed in Chapter 6.  Design criteria for
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each of the individual WWTF components are summarized and discussed in detail in
Chapter 9.

TABLE E-3

Summary of Expected Technology – Based Effluent Permit
Limits for the Freeland Phase 1A and 1B WWTF Projects

Parameter Value
Monthly Average BOD5 (mg/L) 30
Weekly Average BOD5 (mg/L) 45
Monthly Average TSS (mg/L) 30
Weekly Average TSS (mg/L) 45
Monthly Average Total Nitrogen (mg/L) 5(1)

Monthly Average Turbidity (NTU) 0.2
Instantaneous Maximum Turbidity (NTU) 0.5
pH 6-9
Weekly Average Fecal Coliform (cfu/100 mL) 200
Monthly Average Fecal Coliform (cfu/100 mL) 400

(1) Expected design criteria goal to meet groundwater quality standards per
WAC 173-200.

WWTF AND EFFLUENT INFILTRATION SYSTEM DESIGN SUMMARY

The Phase 1A and 1B WWTF Improvement Projects are summarized below and are
described in detail in Chapter 9.

Phase 1A WWTF Improvements:

· Construct grinder pump wastewater collection system for Phase 1A area.

· Construct headworks.

· Construct equalization pump station.

· Construct buried concrete process tanks with common wall construction to
include:  one equalization basin, one preanoxic basin, two aerobic basins,
one post-anoxic basin, two membrane bioreactor aerobic basins, and one
waste activated sludge (WAS) holding tank.

· Construct return activated sludge (RAS) pump station.

· Construct operations building with outdoor equipment slab and extended
roof canopy.
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· Install effluent UV disinfection system.

· Construct non-potable water pump station.

· Construct plant drain pump station.

· Construct new odor control system.

· Construct effluent infiltration system.

Phase 1B WWTF Improvements:

· Construct grinder pump wastewater collection system for Phase 1B area.

· Convert existing WAS holding tank to second equalization basin.

· Construct new above grade concrete WAS holding tank.

· Construct new scum pump station.

· Modify infiltration/storage basins to increase storage volume.

The following Figures and appendices provide information on the WWTF Project
Designs:

· The recommended Phase 1A grinder pump collection system is shown in
Figure 5-6.

· The aerial view and contoured plan map of the Phase 1A WWTF and
effluent infiltration system is shown in Figure 9-1.

· The Phase 1A WWTF site plan is shown in Figure 9-2.

· The Phase 1A WWTF process tank site plan shown in Figure 9-3.

· The Phase 1A and 1B WWTF process flow diagram and hydraulic profile
are shown in Figures 9-4 and 9-5, respectively.

· The recommended Phase 1B grinder pump collection system is shown in
Figure 5-8.

· The aerial view and contoured plan map of the Phase 1B WWTF and
effluent infiltration system is shown in Figure 9-6.
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· The Phase 1B WWTF site plan is shown in Figure 9-7.

· Detailed cost estimates for the collection system and WWTF projects are
presented in Appendix A.

The selected site for the Phase 1A WWTF and effluent infiltration system has the
capacity for the future Phases 2 through 5 WWTF expansions.  The selected site also has
the capacity to infiltrate the projected Phase 1A and 1B 20-year flow rate.  Future long
term testing of the infiltration system will determine if the design infiltration capacity of
the site can be increased beyond the Phase 1B projections.

PROJECT COST SUMMARY

The project capital costs associated with the WWTF and Collection Systems for the
Phase 1A and 1B projects are summarized in Table E-4 below.

TABLE E-4

Project Capital Cost Summary (2016 Dollars)

Phase 1A
Phase 1B

Expansion
WWTF Project Capital Cost $6,110,000 $890,000
Collection System Project Capital Cost $4,140,000 $1,270,000
Total Project Capital Cost $10,250,000 $2,390,000

The O&M costs associated the Phase 1A WWTF projects for the years 2016 (startup),
2026, and 2036 and the Phase 1B 10-year and 20-year operation are summarized in Table
E-5, along with the estimated monthly O&M cost per ERU.  Note that these costs do not
include any debt service costs, which would be incurred if the project were to be paid in
part by loans.

TABLE E-5

Project O&M Cost Summary (2016 Dollars)

2016
Phase 1A
(Startup)

2026
Phase 1A

2036
Phase 1A

10-Year
Phase 1B

20-Year
Phase 1B

O&M Cost ($/yr) $176,000 $198,000 $287,000 $321,000 $355,000
ERUs 164 186 314 361 407
Monthly Cost per ERU ($/ERU) $89 $89 $76 $74 $73



Gray & Osborne, Inc., Consulting Engineers

Freeland Water & Sewer District E-9
Amendment No. 2 to the 2005 Comprehensive Sewer Plan and April 2016
Engineering Report/Facility Plan

FINANCING

Implementation of this plan to construct a new collection, treatment, and disposal system
for the Freeland area will require outside funding, since the District currently has no
existing sewer facilities and no sewer rate payers.  Funding for the project will most
likely utilize several different sources, with a combination of grants, loans, and local
funds.

The State Revolving Fund (SRF)/Centennial Clean Water Fund (CCWF), U.S.
Department of Agriculture Rural Development (RD), and Island County Rural Economic
Development Fund (ICRED) grants and/or loans may be the most viable outside funding
sources for the District because of the programs’ eligibility requirements, favorable loan
terms, and opportunity for grant funds.  Centennial Clean Water Fund grants may be
available if the sewer rates for residential properties (i.e., Main Street Sewer District –
MSSD) are high enough to create a hardship.  Details of these programs are described in
Chapter 9.

The District will develop a strategy to fund the capital wastewater projects identified
herein.  Initial capital costs are estimated at $10.25 million for the design, permitting,
construction, and startup of the Phase 1A wastewater collection, treatment, and disposal
system improvements.  Currently, the District has been allocated a $3.5 million grant
from Washington State House Bill 1497, Section 3024 via the Washington State
Department of Ecology Centennial Clean Water Fund, of which $1,000,000 has been
spent.  Per Amendment No. 1 of this grant, the funds must be expended by July 1, 2017.
There may be the possibility of the expiration date being extended, and that possibility is
being explored.  Therefore, there is $7.75 million of estimated capital costs that do not
have an identified source of funding.  To fund the shortfall solely through loans would
cost between $167 and $316 per month per ERU in debt service, plus an estimated $89
per month per ERU for operations and maintenance, as summarized in Table E-6.

TABLE E-6

Loan Scenarios

Loan Source Amount

Monthly Debt
Service

(per ERU)(5)

Total Monthly
Charge

(per ERU)(6)

State Revolving Fund-20 Year $7,750,000(1) $241 $330
Commercial-20 Year $7,750,000(2) $316 $405
Rural Development-20 Year $7,750,000(3) $262 $351
Rural Development-40 Year $7,750,000(4) $167 $256

(1) SRF 20 Terms – 2 percent for 20 years
(2) Commercial 20 Terms – 5 percent for 20 years
(3) RD 20 Terms – 2.875 percent for 20 years
(4) RD 40 Terms – 2.875 percent for 40 years
(5) Based on 164 ERUs at startup
(6) Includes $89/month O&M
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A proposed strategy to fund the projects includes a CCWF grant for MSSD’s buy-in, an
Island County Rural Economic Development (ICRED) fund grant, additional state funds,
and local funds via a Local Improvement District (LID).  As described in Chapter 4,
MSSD’s Maximum Month flow at startup is approximately 24 percent of the total flow.
If they were to acquire an SRF grant to buy into the new wastewater system, their share
would be $2.5 million.  Table E-7 summarizes the proposed funding strategy.

TABLE E-7

Summary of Proposed Funding Strategy

Funding Type Amount
Monthly Debt

Service (per ERU)(6)
Total Monthly

Charge (per ERU)(7)

Remaining CCWF Grant $2,500,000(1) - -
CCWF Grant for MSSD $2,500,000(2) - -
ICRED Grant $2,700,000(3) - -
State Funds $1,500,000(4) - -
LID $1,365,000(5) $80 $169
Total - $80 $169
(1) Remaining amount per House Bill 1497.
(2) Proportionate buy-in cost based on MSSD Max Month flow at startup.
(3) Grant amount requested in March 2016.
(4) Request for state budget in early 2017.
(5) $1.05 million plus an additional 30 percent for LID costs.
(6) With MSSD buy-in, debt service will only apply to remaining ERUs (approximately 114).
(7) Includes $89/month for O&M.

ESTIMATED SEWER RATES AND OPERATING BUDGET

At the time the new wastewater facilities become operational, the estimated number of
connecting ERUs is 164.  Operating costs for the new sewer system is estimated at $89
per ERU per month.  Depending on the selected funding scenario, total monthly sewer
rates, including debt service and operation, will be between $169 and $405 per month per
ERU.

CAPITAL IMPROVEMENT PLAN

The schedule for completion will be driven by funding application deadlines, preferred
construction season and time requirements for completion of design, permitting, and
construction.  The anticipated schedule for completion of the recommended
improvements is included in Table E-8.  The 6-Year Capital Improvement Plan is
included in Table E-9.
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TABLE E-8

Capital Improvements Schedule

Date Task
January 2016 Apply for Island County RED Grant
April 2016 Complete Sewer/Wastewater Facility Plan, Submit to Agencies
April 2016 Start Design of Wastewater System Facilities

October 2016 Apply for SRF Grant for MSSD
April 2017 Complete Design and Permitting
July 2017 Start Construction of Wastewater System Facilities
June 2018 WWTF Startup and Commissioning

TABLE E-9

6-Year Capital Improvement Plan

CIP
No. Capital Improvement 2016 2017 2018 2019 2020 2021
1 Wastewater Facility Property

Acquisition
$800,000 $0 $0 $0 $0 $0

2 Design and Permitting of
WWTF and Collection
System

$600,000 $300,000 $0 $0 $0 $0

3 Construction of WWTF and
Collection System

$0 $4,700,000 $4,650,000 $0 $0 $0

TOTAL $1,400,000 $5,000,000 $4,650,000 $0 $0 $0
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CHAPTER 1

INTRODUCTION

Freeland is an unincorporated area located in Island County along the south shore of
Holmes Harbor on South Whidbey Island.  The Freeland Water and Sewer District (the
District) contracted Gray & Osborne, Inc. to prepare this Amendment to theFreeland
Comprehensive Sewer Plan and Engineering Report/Facility Plan (Tetra Tech/KCM,
February 2005).

The District set a goal for this Plan Amendment to identify an initial project phase
(Phase 1A) to provide a wastewater collection and treatment system to provide sewer
service to the Freeland downtown commercial core, with a continuous boundary and
maximum benefit.  Freeland is not currently developed to urban densities, and relies on
individual septic systems and drainfields for wastewater treatment and disposal.  The
Phase 1A plan will construct a wastewater collection system in the most intensively
developed area known as the downtown core.  Subsequent phases will extend sewer
service to lesser developed areas of the Non-Municipal Urban Growth Area (NMUGA).
This proposed plan will remove all of the septic tank effluent, which currently flows to
the groundwater, from the downtown core and provide advanced wastewater treatment
with nitrogen removal and thereby improve the Freeland area groundwater quality.  This
proposed plan will also allow development to the densities and land uses prescribed in the
Island County land use regulations.

Previous planning documents for wastewater, collection, treatment, and disposal for
Freeland includethe following:

1. Freeland Comprehensive Sewer Plan and Engineering Report/Facility
Plan (Tetra Tech/KCM, February 2005).  Also referred to as the “2005
Plan” herein.

2. Preliminary Engineering Report for New Sewage Collection and
Treatment (Tetra Tech, July 2010).  Also referred to as the “2010
Engineering Report” or “Amendment No. 1 to the 2005 Plan”.

TheFreeland Comprehensive Sewer Plan and Engineering Report/Facility Plan(“2005
Plan”) was approved by the Freeland Water and Sewer District (at the time known as the
Freeland Water District) by Resolution 05-3, and was approved by Island County
(Resolution No. C-149-05, No. R-58-05), the Washington State Department of Health
(October 18, 2006 letter from Craig Riley), and the Washington State Department of
Ecology (November 30, 2006 letter from Kevin Fitzpatrick).  The 2005 Plan identified a
five-phase strategy to provide a sewer collection, treatment, and disposal system for the
entire Non-Municipal Urban Growth Area (NMUGA).  The Phase 1 project was rejected
by property owners and funding was not obtained to move the project forward.
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ThePreliminary Engineering Report for New Sewage Collection and Treatment(2010
Engineering Report) amended the 2005 Plan by revising the five-phase strategy into a
two-phase strategy with two larger sewer collection areas planned for the same NMUGA
area as that of the 2005 Plan.  Based on the recommendation of the Engineering Report,
the District purchased an 80-acre parcel for use for effluent disposal to ground via
slow-rate infiltration or surface percolation, subject to results of a future hydrogeological
investigation of the 80-acre site.  Subsequent to the 2010 Engineering Report, a
Formation Special Benefit/Proportionate Assessment Study (Macaulay & Associates,
Ltd., date of valuation March 15, 2011, date of report May 31, 2011) was conducted to
estimate the special benefit that sewer service would provide for each property within the
entire NMUGA, to assess the feasibility of the formation of a Utility Local Improvement
District (ULID) to finance the project.  The special benefit amounts for the Phase 1A
area, which are presented in the study, were used in conjunction with this plan in order to
set a benchmark target project cost for the preliminary Phase 1A project costs estimates.
The Special Benefits Study estimated the Special Benefit of the affected properties in the
five-phased system of the 2005 Plan to be $22,000,000, which was less than the
estimated project cost of the two-phased project of $34,000,000; consequently, the two-
phased plan outlined in the 2010 Engineering Report was determined to be infeasible.

Also subsequent to the 2010 Engineering Report, a Hydrogeological Evaluation (HWA
Geosciences, Inc., August 16, 2011) was prepared for the effluent disposal site, which
concluded that the maximum application rate of effluent on the site is 200,000 gpd, which
is not sufficient to accommodate the projected 20-year flows for the Phases beyond
Phase 3.  The 80-acre effluent disposal site property has been retained by the District for
possible future use.  The District may seek legislative approval to sell the 80-acre effluent
disposal site and use the proceeds of the sale to reduce the cost of the current proposed
facilities.  The District has purchased property adjacent to the downtown core, for the
proposed site of the Phase 1A Wastewater Treatment Facility and Infiltration System, as
discussed in Chapter 6.

This document is intended to serve as Amendment No. 2 to theFreeland
Comprehensive Sewer Plan and Engineering Report/Facility Plan (Tetra Tech/KCM,
February 2005) and to rescind thePreliminary Engineering Report for New Sewage
Collection and Treatment (Tetra Tech, July 2010) in its entirety. This Amendment to
the 2005 Plan presents the recommended revisions to the five-phased approach presented
in the 2005 Plan.  Specifically, the original first phase has been divided into two separate
phases (Phases 1A and 1B) in order to establish a plan for a feasible project.  The project
recommended in this Amendment will remove the septic tanks and effluent drainfields in
the core downtown area of Freeland and allow for growth in the urban growth area as
prescribed in the Island County land use regulations.  This Amendment also presents the
corresponding revisions to the Phase 1 collection system, population, and wastewater
flow and loading projections, and provides detailed wastewater treatment facility
(WWTF) design criteria and cost estimates for both the Phase 1A and 1B projects.
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The planning for Phases 2 through 5 (buildout), to accommodate the entire
NMUGA, as presented in the 2005 Plan, are not revised by this amendment.  It is
assumed that the project costs associated with the Phase 2 through buildout projects will
not change significantly due to the revised Phase 1 as presented in this Plan Amendment.
This is because the Phase 1 project presented in this Plan Amendment uses the same type
of wastewater treatment technology and effluent disposal methods.  Specifically that of
membrane bioreactors followed by effluent discharge to ground.

This Plan Amendment was prepared in accordance with the provisions of the Revised
Code of Washington (RCW), Section 90.48,Water Pollution Control, Washington
Administrative Code (WAC) Section 173-240-050,General Sewer Plan,
WAC 173-240-060,Engineering Report,and the Code of Federal Regulations
(40 CFR 350917-1).

The Chapter titles and numbers presented in this Plan Amendment are identical to those
of the original 2005 Plan for ease of reference for the reader.  Each chapter contained
herein identifies only the amendments to the same chapters in the 2005 Plan.  This Plan
Amendment is in compliance with the State Environmental Policy Act.
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CHAPTER 2

BACKGROUND

There are no revisions to the 2005 Plan for this Chapter.  The land use and zoning
summarized in the 2005 Plan are consistent with the current land use and zoning in the
latest adoptedIsland County Comprehensive Plan (April 11, 2011, updated though Ord.
C-46-11) and the approvedFreeland Subarea Plan (an element of theIsland County
Comprehensive Plan, February 16, 2011).  Island County is in the process of updating the
Island County Comprehensive Plan and plans to complete the process by June 2016.  The
District and Gray & Osborne, Inc. have communicated with Island County
representatives during the development of this Plan Amendment.  Island County has
indicated that they do not intend to revise the land use and zoning in the area identified as
Phase 1 in the 2005 Plan (Phase 1A and 1B in this plan – See Chapter 4).  Therefore, the
recommended Phase 1A and 1B improvements of this plan will not require revisions
based on the future Island County Comprehensive Plan update.  The current Freeland
NMUGA boundary and future land use designations are shown in Figure 2-1.

It should be noted that recent communication with Island County indicates that it is likely
that the new Island County Comprehensive Plan will have a smaller NMUGA area and
lower population projections than the current Comprehensive Plan.  As stated in
Chapter 1, the planning for Phases 2 through 5 (buildout), to accommodate the entire
NMUGA, as presented in the 2005 Plan, are not revised by this amendment.
Furthermore, the project costs associated with the Phase 2 though buildout projects will
not be changed significantly due to the Phase 1 revisions presented in this Plan
Amendment.  If Island County reduces the NMUGA area and reduces the population
projections, the project costs associated with the Phase 2 through buildout projects are
expected to decrease.  If that is the case, the District may need to re-evaluate the project
planning for the Phase 2 through buildout projects after the Island County
Comprehensive Plan is approved.  However, planning for the Island County
Comprehensive Plan should not effect the approval of this Plan Amendment.

Chapter 2 of the 2005 Plan states that there are a few areas in Freeland with elevated
groundwater nitrate levels.  The District has conducted additional sampling and analysis
and has determined that the nitrate levels in the District’s potable wells, particularly
Well 2, have been steadily rising over the last 20 years.  The measured nitrate level in
Well 2 reached 4.0 mg/L in 2012, but the source of the nitrate has not been specifically
identified.  In 2013, the District adopted a new Wellhead Protection Plan which shows
the flow direction of the sea-level aquifer to be north-to-south.  A potential source of the
nitrate in Well 2 is the septic drainfields in the Freeland commercial area.  This is the
same area that will be served by Phase 1A in this Plan Amendment, potentially
eliminating the septic drainfield as a source for the elevated nitrate levels observed in the
wells.
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CHAPTER 3

REGULATORY REQUIREMENTS

Consistent with the 2005 Plan, the WWTF design will incorporate effluent disposal via
infiltration.  The purpose of this chapter is to identify and summarize the regulations that
affect the planning, design and approval of wastewater facilities discussed in this Plan
Amendment.  These regulatory requirements were used in developing the design criteria
for the District’s wastewater collection, treatment, and disposal system alternatives.

This chapter does not describe each regulation in detail; rather, it addresses important
facets of the regulations that affect the planning and design process.  Subsequent sections
of this Plan Amendment address technical requirements of the regulations at a greater
level of detail where appropriate.

Within the State of Washington, wastewater treatment systems are regulated by three
different agencies based on the system’s peak day design flow.  Treatment systems with a
design flow less than 3,500 gallons per day (gpd) are regulated by the County or local
health department.  Large on-site sewer systems (LOSS) designed for peak day flows
between 3,500 gpd and 100,000 gpd with drainfields are regulated by the Washington
State Department of Health (DOH).  Treatment facilities that have a design peak day flow
greater than 100,000 gpd, or that treat industrial wastewater or significant stormwater,
have surface water discharges or produce reclaimed water are under the regulation of
Ecology.  For each of these levels, specific standards and regulations apply.  These
standards and regulations are discussed in the following sections.  The applicable
regulatory agency will depend on which alternatives are selected for the District.

FEDERAL STATUTES AND REGULATIONS

In this section, some of the various federal laws that may affect wastewater system
construction and operations are discussed, as well as other relevant permits, programs,
and regulations.

FEDERAL CLEAN WATER ACT

The Federal Water Pollution Control Act is the principal law regulating the water quality
of the nation’s waterways.  Originally enacted in 1948, it was significantly revised in
1972 and 1977, when it was given the common title of the “Clean Water Act” (CWA).
The CWA has been amended several times since 1977.  The 1987 amendments replaced
the Construction Grants program with the State Revolving Fund (SRF), which provides
low-cost financing for a range of water quality infrastructure projects.

The National Pollutant Discharge Elimination System (NPDES) for discharges to surface
waters is established by Section 402 of the CWA and subsequent amendments.  The
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Department of Ecology (Ecology) administers NPDES permits for the United States
Environmental Protection Agency (EPA) in Washington State.  Most NPDES permits
have a 5-year life span and place limits on the quantity and quality of pollutants that may
be discharged.  NPDES permits granted under Phase I of the CWA are required for point
source discharges, including wastewater discharges to surface waters from municipal or
industrial wastewater treatment facilities, stormwater discharges from industrial facilities,
runoff from construction sites of more than one acre, and stormwater discharges from
separate storm sewers serving populations of more than 100,000.

Section 303 of the CWA established the Total Maximum Daily Load (TMDL) program.
Under this program, states must establish a list of water bodies that will not achieve water
quality standards even with “all known available and reasonable technology (AKART)”
in place.  In such situations, Ecology conducts a TMDL analysis to determine the
capacity of the water body to absorb pollutants and allocates pollutant loads among point
and nonpoint discharges.  Based on this loading capacity, “waste load allocations” are
established for different pollutant sources in the watershed.

Section 307 of the CWA established the National Pretreatment Program.  This program is
designed to protect publicly owned treatment works (POTWs) and limits the amount of
industrial or other non-residential pollutant discharged to municipal sewer systems.

A Section 401 Water Quality Certification is required under the CWA for any activity
that may result in discharge to surface waters including excavation activities that occur in
streams, wetlands, or other waters of the nation.  The USEPA has delegated 401
Certification to the Department of Ecology.

WETLANDS

Dredging and Filling Activities in Natural Wetlands (Section 404 of the Federal
Water Pollution Control Act)

Under Section 404 of the CWA, the US Army Corps of Engineers (Corps) is authorized
to regulate discharge of fill and dredged material to waters of the United States, including
wetlands.  The Corps employs a system of General or Nationwide Permits for blanket
authorization of activities such as utility lines that have minimal adverse impact on the
environment.  In situations where adverse impact is probable, the Corps may issue an
Individual Permit after reviewing an analysis of alternatives.  Enforcement actions may
be taken by the Corps or EPA.

A U.S. Army Corps of Engineers permit is required when locating a structure,
excavating, or discharging dredged or fill material in waters of the United States or
transporting dredged material for the purpose of dumping it into ocean waters.  Typical
projects requiring these permits include the construction and maintenance of piers,
wharves, dolphins, breakwaters, bulkheads, jetties, mooring buoys, and boat ramps.
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If wetland fill activities cannot be avoided, negative impacts can be mitigated by creating
new wetland habitat in upland areas, and if other federal agencies agree, the Corps will
generally issue a permit.

Wetlands Executive Order 11990

This order directs federal agencies to minimize degradation of wetlands and enhance and
protect the natural and beneficial values of wetlands.  The order also mandates avoidance
and mitigation of impacts to wetlands, and must be considered before an NPDES permit
is issued.  Assurances must be provided that the natural and beneficial values of wetlands
will be protected and enhanced by the discharge.

FEDERAL CLEAN AIR ACT

The Federal Clean Air Act requires all wastewater facilities to plan to meet the air quality
limitations of the region, and authority is delegated to the Washington State Department
of Ecology and the local clean air agency, which in the case of the District is the
jurisdiction of the Northwest Clean Air Agency.  Orders of approval are typically
required for standby diesel generators and odor control system equipment.

FEDERAL ENDANGERED SPECIES ACT

On March 16, 1999, the National Marine Fisheries Service (NMFS) listed the Puget
Sound Chinook as “threatened” under the Endangered Species Act (ESA).  In November
of 1999, the United States Fish and Wildlife Service (USFWS) listed the Puget Sound
bull trout as “threatened.”  The NMFS has also listed Puget Sound steelhead.  ESA
listings impact activities that affect salmon and trout habitat, such as water use, land use,
construction activities, and wastewater disposal.

In response to existing and proposed ESA listings of salmon, steelhead, and trout species
throughout Washington State, Governor Locke established the Office of Salmon
Recovery in 1997 to direct the State’s salmon recovery efforts.  Rather than attempting to
avert additional ESA listings, the Statewide Strategy provides local input into, and
maintains some local control over, the salmon recovery regulatory processes that affect
the majority of Washington State.

In order to minimize liability under the ESA, local governments need to demonstrate that
their land use regulations will not result in a prohibited “take” of a listed species,
including adverse modification of critical habitat.

It should be noted that the ESA includes a third-party citizen suit provision.  Compliance
with the Section 4(d) rule does not, therefore, rule out legal challenges, although it is
likely to provide greater protection from successful litigation.
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NATIONAL ENVIRONMENTAL POLICY ACT

The National Environmental Policy Act (NEPA) was established in 1969 and requires
federal agencies to determine environmental impacts on all projects requiring federal
permits or funding.  Federally delegated activities such as NPDES permits or Section 401
Certification are considered state actions and do not require NEPA compliance.  If a
project involves federal action (through, for example, an Army Corps of Engineers
Section 404 permit) or funding (such as USDA Rural Development grants or loans), and
is determined to be environmentally insignificant, a Finding of No Significant Impact
(FONSI) is issued, otherwise an Environmental Impact Statement (EIS) is required.
NEPA is not applicable to projects that do not include a federal component that would
trigger the NEPA process.

STATE STATUTES, REGULATIONS AND PERMITS

The Washington State Department of Ecology has been delegated authority from the
USEPA for implementation of several sections of the Clean Water Act, including surface
water quality standards, NPDES permits for waste discharges to surface waters and
Section 401 Water Quality Certification for impacts to wetlands and rivers.  Ecology
develops state groundwater quality standards, regulates discharge of waste to state
groundwater, discharge of industrial or commercial waste to sewers, and the use of
reclaimed water through the State Waste Discharge permit program.  Ecology also
regulates the management and disposal of septage and biosolids residuals from
wastewater treatment plants.

STATE WATER POLLUTION CONTROL ACT

The intent of the state Water Pollution Control Act is to “maintain the highest possible
control standards to ensure the purity of all waters of the state consistent with public
health and the enjoyment…the propagation and protection of wildlife, birds, game, fish,
and other aquatic life, and the industrial development of the state.”  Under the Revised
Code of Washington (RCW) 90.48 and the Washington Administrative Code (WAC)
173-240, Ecology issues permits for wastewater treatment facilities.

Submission of Plans and Reports for Construction of Wastewater Facilities,
WAC 173-240

Prior to construction or modification of domestic wastewater facilities under the
jurisdiction of Ecology, engineering reports and plans, and specifications must be
submitted to and approved by Ecology.  This regulation outlines procedures and
requirements for the development of an engineering report, which thoroughly examines
the engineering and administrative aspects of a domestic wastewater facility project.
This regulation defines a facility plan as described in federal regulations, 40 CFR Part 35,
as an engineering report.
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Key provisions of WAC 173-240 are provided below.

1. An engineering report for a wastewater facility project must contain
everything required for a general sewer plan unless an up-to-date general
sewer plan is on file with Ecology.

2. An engineering report shall be sufficiently complete so that Plans and
Specifications can be developed from it without substantial changes.

3. A wastewater facility engineering report must be prepared under the
supervision of a professional engineer.

4. The engineering report shall include the following information (letter
designations are taken from WAC 173-240-060; requirements that include
those found in 40 CFR 35.917 for federal facility plan requirements are
noted with an asterisk, “*”).

(a) Name, address, phone number of owner.
(b) Project description.
(c) Current and projected wastewater flows and loadings.
(d) Treatment standards.
(e) Receiving water characteristics, including dilution zone.
(f) Proposed treatment and disposal process, including an evaluation

of alternatives.*
(g) Basic design data and calculations for each unit process.
(h) Site availability and relationship to 25/100 flood cycles and

residential or developed areas.
(i) Flow diagram with hydraulic profile.
(j) Discussion of inflow and infiltration.*
(k) Provisions for treating industrial waste, including pre-treatment

programs.*
(l) Outfall analysis.
(m) Method of final sludge disposal and alternatives considered.
(n) Provisions for future needs.
(o) Staffing and testing requirements.
(p) Estimated capital and O&M costs, evaluated in terms of annual

costs and present worth.*
(q) A statement regarding compliance with any applicable state or

local water quality plan.
(r) A statement regarding compliance with the State (or National)

Environmental Policy Act, SEPA (or NEPA) as applicable.
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Criteria for Sewage Works Design, Washington State Department of Ecology

Ecology has published design criteria for collection systems and wastewater treatment
plants.  While these criteria are not legally binding, their use is strongly encouraged by
Ecology since the criteria are used by the agency to review engineering reports for
upgrading wastewater treatment systems.  These design criteria, commonly referred to as
the “Orange Book,” primarily emphasize unit processes through secondary treatment.

Certification of Operators of Wastewater Treatment Plants, WAC 173-230

Wastewater treatment plant operators are certified by the State water and wastewater
operators’ certification board.  The operator assigned overall responsibility for operation
of a wastewater treatment plant is defined by WAC 173-230 as the “operator in
responsible charge.”  This individual must have State certification at or above the
classification rating of the plant.

SURFACE WATER QUALITY STANDARDS (WAC 173-201A)

In the State of Washington, WAC 173-201A establishes water quality standards for
surface waters based on maintaining public health, recreational use, and protection of
fish, shellfish, and wildlife.  The State adopted revised water quality standards in 2003
and 2006, which have been approved by the EPA.  For each surface water body in the
state, the revised standards assign specific uses, such as aquatic life, recreation, or water
supply uses.  Water quality standards have been developed for each use, for parameters
such as fecal coliform, dissolved oxygen, temperature, pH, turbidity, and toxic,
radioactive, deleterious substances.

Ecology regulates surface water discharges of treated sanitary wastewater effluent under
the Clean Water Act through the issuance of National Pollutant Discharge Elimination
System (NPDES) permits per Chapter 173-220 WAC.  The NPDES permit would include
discharge limits for the effluent discharge, as well as operation, monitoring, and reporting
requirements.  Wastewater treatment plants must generally meet technology-based limits.
Additionally, under WAC 173-201A-060, Ecology is authorized to condition NPDES
permits so that the discharge meets water quality standards.  The discharge limits would
be developedbased on the water quality classification of the water body receiving the
discharge.

Ecology establishes a list of water bodies that will not achieve water quality standards
even with “all known available and reasonable technology (AKART)” in place, known as
the 303(d) list.  In such situations, Ecology conducts a total maximum daily load (TMDL)
analysis to determine the capacity of the water body to absorb pollutants and allocates
pollutant loads among point and nonpoint discharges.

It is the policy of the State of Washington to maintain existing beneficial uses of surface
water by preventing degradation of existing water quality through the antidegradation
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policy.  The antidegradation policy aims to maintain the highest possible quality of water
in the State, by preventing the deterioration of water bodies that currently have higher
quality than the water quality standards require.  The surface water quality standards
define three tiers of waters in the antidegradation policy:

· Tier I water bodies are those with violations of water quality standards,
from natural or human-caused conditions.  The focus of water quality
management is on maintaining or improving current uses, and preventing
any further human-caused degradation.

· Tier II water bodies are those of higher quality than required by the water
quality standards.  The focus of the policy is on preventing degradation of
the water quality, to preserve the excellent natural qualities of the water
body.  New or expanded actions are not allowed to cause a “measurable
change” in the water quality, unless they are demonstrated to be
“necessary and in the overriding public interest.”

· Tier III water bodies are of exceptional quality.

Permitting of a new surface water discharge would also involve the Washington
Department of Fish and Wildlife (WDFW).

GROUNDWATER QUALITY STANDARDS (WAC 173-200)

Within the State of Washington, a discharge of wastewater effluent to groundwater
greater than 100,000 gpd peak day flow rate is regulated by Ecology.  Discharges to
groundwater are required to comply with WAC 173-200, Groundwater Quality
Standards.  Ecology implements the Groundwater Quality Standards through issuance of
State Waste Discharge Permits, which detail permit limits, special conditions, and
monitoring requirements.

Chapter 173-200 applies to all groundwaters of the state that occur in the saturated zone
beneath the land surface.  According to the regulation, discharges must be applied in a
manner that will not cause pollution of any groundwater in the saturated zone.  Compared
to surface water, groundwater is relatively immobile.  Groundwater residence times can
vary from a few weeks to thousands of years.  This fact alone makes the assimilative
capacity of groundwater limited.  Once reaching an underground aquifer, the physical and
chemical characteristics of water change slowly.  While groundwater may support a
number of beneficial uses, the overriding basis for the regulations is to protect all
groundwater as a potential drinking water source.

Ecology regulates several types of discharges to groundwater through the Groundwater
Quality Standards, each of which are further described in this section:

1. Drainfield or rapid infiltration basin discharge of wastewater effluent.
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2. Land application or direct injection of reclaimed water to groundwater.

3. Land treatment of wastewater effluent (sprayfields).

Anti-Degradation Policy

The State of Washington has very high quality groundwater, such that the groundwater
often does not require treatment to be used directly for drinking water.  The goal of the
Groundwater Quality Standards is to maintain that high quality, and to protect it to the
level of a drinking water source, by preventing degradation beyond existing background
conditions.  Degradation above background levels can only be allowed when “an
overriding consideration of the public interest will be served,” and “all contaminants have
been provided with all known, available, and reasonable methods of prevention, control
and treatment (AKART) prior to entry.”  This policy is known as “antidegradation,” and
is found in WAC 173-200-030.

The background water quality would be the quality of a sample taken upgradient of the
discharge area.  In essence, the intent of the groundwater standards is to maintain the
quality of the groundwater downgradient of the discharge area at the same quality as the
upgradient groundwater.  In actuality, most waste discharges to the groundwater will
result in an increase in contaminants above the level of the background water quality in
the area downgradient of the discharge.  When this occurs, Ecology must make a
determination of what constitutes degradation and impact to beneficial use, what
constitutes an overriding consideration of the public interest, and what constitutes all
known, available, and reasonable methods of prevention, control, and treatment
(AKART) for the effluent discharge.

Design Requirements

Implementation Guidance for the Ground Water Quality Standards (Ecology, 2005)
provides details of the design and permitting process for discharges to groundwater.
Nitrogen is the major parameter of concern with the discharge of treated wastewater into
groundwater.  Nitrate nitrogen (NO3-N) is the form of nitrogen of highest concern
because of its potential impact on human health.  The groundwater standard for nitrate is
10 mg/L, the same as the current drinking water standard.  Nitrate is a highly soluble and
mobile species.  If it is not taken up in the root zone, it will readily migrate to
groundwater.  Reduced forms of nitrogen, such as organic nitrogen and ammonia, are
readily oxidized to nitrate in soil and groundwater.  Therefore, total nitrogen in the
aquifer should be considered.

In situations where the background nitrate level is low (i.e., less than 0.5 mg/L), previous
versions of Ecology’sPermit Writer Manual suggests limiting the downgradient increase
in nitrate to no more than 2 mg/L.  This nitrate limitation is viewed as not resulting in
degradation of beneficial uses.  Increases significantly above this level would be required
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to demonstrate that there is a significant “overriding consideration of the public interest”
that will be served by the project.  As a result, for drainfields or sprayfields, nitrogen
loading must be evaluated along with hydraulic loading to determine area requirements.

Hydrogeological Site Investigation

The proponent of a new discharge to groundwater would be required to perform a
hydrogeological evaluation of the proposed discharge area.  The evaluation must include
the following elements:

· Soil Investigation (test pits)
· Monitoring Well Installation
· Aquifer Testing and Characterization
· Groundwater Sampling
· Hydrogeological Analysis
· Site Characterization and Monitoring Report

Soil samples would be analyzed for parameters such as grain size, pH, salinity, organic
content, and cation exchange capacity.  The groundwater would need to be evaluated to
establish background water quality.  The groundwater would be tested for parameters
such as nitrogen compounds (i.e., nitrate, TKN, ammonia), BOD5, total dissolved solids
(TDS), total suspended solids (TSS), coliform, alkalinity, chloride, sulfate, iron,
manganese, pH, conductivity, and temperature.

Groundwater Modeling

Modeling of the proposed discharge would be required, in some cases, to evaluate the
necessary discharge area and to estimate potential impacts to groundwater, primarily with
respect to nitrate loading.  The model would estimate annual nitrogen loading infiltrating
from the discharge area, and then estimate the resulting nitrate-nitrogen concentration in
groundwater when nitrate from the infiltrating source is added to background
concentrations.

State Waste Discharge Permit

As stated previously, Ecology implements the Groundwater Standards through issuance
of a State Waste Discharge Permit.  The permit details the effluent limits, monitoring
requirements, and special conditions.  Procedures for issuance of a State Waste Discharge
Permit are presented in WAC 173-216.  Quarterly monitoring of upgradient and
downgradient groundwater monitoring wells for nitrogen, total coliform, and various
cations is typical.

Whatcom County Water District No. 13, and the Cities of Moses Lake, Mattawa, Soap
Lake, and Forks are examples of municipal wastewater treatment facilities that discharge
to groundwater through State Waste Discharge permit, which discharge to rapid
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infiltration basins and are not Water Reclamation Facilities.  The summary of the Waste
Discharge Permit limits for these facilities is presented in Chapter 6.

DESIGN CRITERIA FOR MUNICIPAL WASTEWATER LAND TREATMENT
SYSTEMS

Ecology recommends the use ofDesign Criteria for Municipal Wastewater Land
Treatment Systems (DOH, February 1994) for municipal land treatment systems, which
are defined in the document as treatment systems that are designed, constructed, and
operated to treat wastewater through the use of crops, irrigation methods, ground and
surface water monitoring to conform to specific water quality limits and has an agency
approved site control plan.  These projects do not fall under the definition of a direct
beneficial reuse, as they depend on additional treatment in the soil and by cover crops.  In
order to dispose of wastewater in a land treatment system, the District would have to
meet the following minimum criteria.

1. Treatment that is equal to or better than that of a waste stabilization pond
as defined in WAC 173-221;

2. Provide quiescent settling storage for at least 7 days;

3. Provide disinfection such that no more than 200 fecal coliform per 100 mL
are present in any effluent sample taken from weekly sampling; and

4. Provide minimum setback distances from drinking water wells and public
contact areas.

The land treatment area itself is subject to certain operational constraints, including
setback distances.  The site must be managed to control public access, and irrigation must
be performed in a manner which does not cause surface run-off or groundwater pollution.
Soil characteristics and vegetative cover must be appropriate for the land treatment
scheme that is used.  A critical requirement for the land application site is that it be under
ownership of the operating municipality or controlled through long-term agreements,
which have been approved by the regulatory agencies.

The Cities of Connell and George are examples of municipal wastewater treatment
facilities that dispose of treated wastewater effluent through spray fields regulated by
Ecology through State Waste Discharge permits.  These cities are located in Eastern
Washington and have a much longer irrigation season than Western Washington.  Treated
effluent is stored in lagoons during the winter until the irrigation season begins in the
spring.  Due to the shorter irrigation season in the vicinity of Freeland and large volume
of winter storage that would be required, sprayfield land treatment is not recommended
for Freeland.



Gray & Osborne, Inc., Consulting Engineers

Freeland Water & Sewer District 3-11
Amendment No. 2 to the 2005 Comprehensive Sewer Plan and April 2016
Engineering Report/Facility Plan

RECLAIMED WATER STANDARDS

The standards for the use of reclaimed water are outlined in RCW 90.46 and in a separate
document published by the Washington State Department of Health and Ecology entitled
Water Reclamation and Reuse Standards (September 1997).  Reclaimed water is the
effluent derived in any part from wastewater from a wastewater treatment system that has
been adequately and reliably treated, such that it is no longer considered wastewater and
is suitable for a beneficial use or a controlled use that would not otherwise occur.  The
legislature has declared that “the utilization of reclaimed water by local communities for
domestic, agricultural, industrial, recreational, and fish and wildlife habitat creation and
enhancement purposes (including wetland enhancement) will contribute to the peace,
health, safety, and welfare of the people of the State of Washington.”  The Reclaimed
Water Use Statute, Chapter 90.46 RCW, requires the issuance of a single permit for the
development and implementation of a reclaimed water project.  Therefore, all regulatory
concerns and permit limitations will be included in one document, combining
requirements of the Department of Health, Ecology’s Water Quality, and Ecology’s
Water Resources Division.

TheWater Reclamation and Reuse Standards define the water quality standards for
reclaimed water for Classes “A” through “D.”  Class “A” reclaimed water has the highest
treatment standards and is the only class of reclaimed water permitted for public contact
such as irrigation of public access areas.  The generation of Class “A” reclaimed water
has four minimum requirements that are described below:

Continuously Oxidized – Wastewater that at all times has been stabilized such
that the monthly average BOD5 and TSS are less than 30 mg/L, is non-putrescible
and contains dissolved oxygen.

Continuously Coagulated – Oxidized wastewater that at all times has been
treated by a chemical or equally effective method to destabilize and agglomerate
colloidal and finely suspended matter prior to filtration.

Continuously Filtered – Oxidized and coagulated wastewater that at all times
has been passed through a filtering media so that the turbidity of the filtered
effluent does not exceed an average of 2 nephelometric turbidity units (NTU),
determined monthly, and does not exceed 5 NTU at any time.

Continuously Disinfected – Oxidized, coagulated and filtered wastewater that at
all times has been disinfected to destroy or inactivate pathogenic organisms.  A
group of indicator microorganisms, coliform bacteria, are used to measure the
effectiveness of the disinfection process.  The Class “A” reclaimed water standard
is a total coliform density of 2.2 per 100 milliliters (mL) for the median of the last
7 days of samples, with no sample having a density greater than 23 per 100 mL.
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In addition, production of reclaimed water has rigorous treatment reliability, redundancy
and alarm requirements.

Ecology has developed a draft Reclaimed Water Rule (WAC 173-219) to codify many of
the provisions established in theWater Reclamation and Reuse Standards.
Accompanying this rule will be a Reclaimed Water Facility Manual for implementation
guidance.  Finalization of the rule has been on hold since 2011, so theWater Reclamation
and Reuse Standards are currently in force.

ACCREDITATION OF ENVIRONMENTAL LABORATORIES (WAC 173-050)

The State of Washington requires that all laboratories reporting data to comply with
NPDES and STATE WASTE DISCHARGE permits must be generated by an accredited
laboratory.  This accreditation program establishes specific tasks for quality control and
quality assurance (QA/QC) that are intended to ensure the integrity of laboratory
procedures.  Accreditation requirements must be met for any on-site laboratory or outside
laboratory used to analyze samples.  Only accredited commercial laboratories may be
used for analyses reported for compliance with NPDES or STATE WASTE
DISCHARGE permits.

MINIMUM STANDARDS FOR SOLID WASTE HANDLING (WAC 173-304)

Grit and screenings are not subject to the sludge regulations in WAC 173-308, but their
disposal is regulated under the State solid waste regulations, WAC 173-304.  Waste
placed in a municipal solid waste landfill must not contain free liquids, nor exhibit any of
the criteria of a hazardous waste as defined by WAC 173-303.  To be placed in a
municipal solid waste landfill, grit and screenings must pass the paint filter test, which
determines the amount of free liquids associated with the solids, and the toxic
characteristics leachate procedure (TCLP) test, which determines if the waste has
hazardous characteristics.

STATE ENVIRONMENTAL POLICY ACT

The WAC 173-240-050 requires a statement in all wastewater comprehensive plans that
proposed projects are evaluated using the State Environmental Policy Act (SEPA), if
applicable.  The capital improvements proposed in this plan will fall under SEPA
regulations.  A SEPA checklist is included in Appendix C of this Plan.

STATE ENVIRONMENTAL REVIEW PROCESS

The State Environmental Review Process (SERP) is the state’s approved environmental
review process required for wastewater facility plan approval.  The review shall be done
in compliance with the National Environmental Policy Act (NEPA) and the State
Environmental Policy Act (SEPA).
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SHORELINE MANAGEMENT ACT

The Shoreline Management Act of 1971 (RCW 90.58) establishes a broad policy giving
preference to shoreline uses that protect water quality and the natural environment,
depend on proximity to the water, and preserve or enhance public access to the water.
Shoreline Management Act jurisdiction extends to lakes or reservoirs of 20 acres or
greater, streams with a mean annual flow of 20 cubic feet per second (CFS) or greater,
marine waters, and an area inland 200 feet from the ordinary high water mark.  Projects
are reviewed by local governments according to state guidelines and a local Shoreline
Master Program.

Local Shoreline Master Programs are developed in accordance with guidelines from the
Department of Ecology (Ecology).  Although this rule does impose a varying level of
scrutiny within the shoreline area, the purpose is to use “Best Available Science” as
required by the Growth Management Act to ensure that regulations are substantively
linked to the protection of shoreline functions and values.

The entire Phase 1 area is located more than 200 feet from Holmes Harbor high water
mark; therefore, no Shorelines Permit is required for the WWTF and collection system
projects.

FLOODPLAIN DEVELOPMENT PERMIT

Local governments that are participating in the National Flood Insurance Program are
required to review projects (including wastewater collection facilities) in a mapped flood
plain and impose conditions to reduce potential flood damage from flood water.  A
Floodplain Development Permit is required prior to construction.

The entire Phase 1 area is located outside of any mapped flood plain.

HYDRAULIC PROJECT APPROVAL

Under WAC 220-110 and RCW 75.20, any form of work that uses, diverts, obstructs, or
changes the natural flow or bed of any fresh water of the state requires hydraulic project
approval from the Department of Fish and Wildlife.  Approval would be required for all
construction projects that cross or otherwise take place in streams or shorelines.

Under the Washington State Hydraulic Code (WAC 220-110), the Washington State
Department of Fish and Wildlife (WDFW) requires a hydraulic project approval (HPA)
for activities that will “use, divert, obstruct, or change the natural flow or bed” of any
waters of the state.  For activities such as pipeline crossings of streams, an HPA will be
required, and will include provisions necessary to minimize project specific and
cumulative impacts to fish.
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Because of ESA listings throughout Washington, WDFW has revised the Hydraulic Code
(new code section WAC 220-660 replaced WAC 220-110) to protect species listed as
threatened or endangered.  If NMFS determines that the revisions are sufficient to protect
listed species, the State hopes the revised Code will constitute an acceptable Habitat
Conservation Plan (HCP) under Section 10 of the ESA.  If the HCP is approved, NMFS
issues an incidental take permit (ITP) allowing incidental take of a listed species if the
permittee has complied with the Habitat Conservation Plan.  This ITP expires after an
agreed upon period of time, and may then be revised by NMFS.

Since none of the activities listed herein will be accomplished during the recommended
Phase 1 construction projects, no Hydraulic Project Approval will be required.

SEWER ORDINANCES AND PLANNING POLICIES

Prior to implementing a sewer system, the District will need to develop ordinances and
codes to provide rules and regulations for the new sewer system.  The ordinance will
establish rates and connection charges for sewer customers.  The District will also need
construction standards for developer-constructed additions and connections to the District
system, and a sewer use ordinance and wastewater pretreatment standards for the sewer
system.

The siting of any wastewater facilities such as pump stations or wastewater treatment
facilities must comply with the regional planning and zoning policies at the time of
construction.
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CHAPTER 4

FLOW AND LOAD ANALYSIS

INTRODUCTION

This chapter describes the recommended revised project phasing from that presented in
the 2005 Plan, which include revising the previous Phase 1 into two separate phases
(Phase 1A and 1B).  Projected future wastewater flows and loadings for these two
separate phases are also presented in this chapter.

DEFINITIONS OF TERMS

The terms and abbreviations used in the analysis are described below, listed in
alphabetical order.

AVERAGE ANNUAL FLOW

Average annual flow is the average daily flow over a calendar year.  This flow parameter
is used to estimate annual operation and maintenance costs for treatment and lift station
facilities.

BASE FLOW

Base flow is the wastewater flow generated by sewer service customers exclusive of
infiltration and inflow.

BIOCHEMICAL OXYGEN DEMAND (BOD)

Biochemical oxygen demand (BOD) is a measure of the oxygen required by
microorganisms in the biochemical oxidation (digestion) of organic matter.  BOD is an
indicator of the organic strength of the wastewater.  If BOD is discharged untreated to the
environment, biodegradable organics will deplete natural oxygen resources and result in
the development of septic (anaerobic) conditions.  BOD data together with other
parameters are used in the sizing of the treatment facilities and provide a measurement
for determining the effectiveness of the treatment process.  BOD is expressed as a
concentration in terms of milligrams per liter (mg/L) and as a load in terms of pounds per
day (lb/d).  The term BOD typically refers to a 5-day BOD, often written BOD5, since the
BODtest protocol requires five days for completion.  BOD5 of a wastewater is composed
of two components – a carbonaceous oxygen demand (CBOD5) and a nitrogenous oxygen
demand (NBOD5).  The use of CBOD5 as a parameter for evaluating wastewater strength
removes the influence of nitrogenous components, including ammonia and organic
nitrogen.
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CHLORINE

Chlorine is a chemical element that acts as a strong oxidant when exposed to certain
components of organic matter.  Chlorine is widely used as a disinfectant in wastewater
treatment, and is available both in gaseous (elemental chlorine) and solution forms
(hypochlorite).  Chlorine is a toxic chemical and is lethal to aquatic biota if present in too
high a concentration.  Additionally, some organic constituents may react with the
chlorine to interfere with chlorination or form toxic compounds, such as chloroform, that
can have long-term adverse effect on the beneficial uses of the waters to which they are
discharged.  To minimize the effects of potentially toxic chlorine residuals on the
environment, it has sometimes been found necessary to dechlorinate wastewater treated
with chlorine or substitute alternative disinfection systems such as ultraviolet
disinfection.

CONTAMINANTS OF CONCERN

Contaminants of concern in wastewater, in addition to chlorine, BOD5 and TSS, include
nutrients, priority pollutants, heavy metals, and dissolved organics.

Nutrients such as nitrogen and phosphorus, along with carbon, are essential requirements
for growth.  When discharged to the aquatic environment, these nutrients can lead to the
growth of undesirable aquatic life.  When discharged in excessive amounts on land, they
can also lead to the pollution of groundwater.  Additionally, high concentrations of
nutrients, particularly ammonia, can be toxic to aquatic life.

Priority pollutants are organic and inorganic compounds selected on the basis of their
known or suspected carcinogenicity, mutagenicity, teratogenicity, or high acute toxicity.
Many of these compounds are found in wastewater.  Inorganic constituents, including
heavy metals, are often present in wastewater due to commercial and industrial activities
and may have to be removed if the presence of the metals will adversely affect the
receiving water, or, if the wastewater is to be reused.  Some heavy metals (most notably
copper) can be present in wastewater due to leaching from drinking waterpipes.

EQUIVALENT RESIDENTIAL UNIT (ERU)

An equivalent residential unit (ERU) is a baseline wastewater generator that represents
the average single-family residential household.  An ERU can also express the average
annual flow contributed by a single-family household, in units of gallons per day, or an
annual average loading (of 5-day biochemical oxygen demand or total suspended solids)
contributed by a single-family household, in units of pounds per day.
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INFILTRATION

Infiltration is groundwater entering a sewer system by means of defective pipes, pipe
joints, or manhole walls.  Infiltration quantities exhibit seasonal variation in response to
groundwater levels.  Storm events or irrigation trigger a rise in the groundwater levels
and increase infiltration.  The greatest infiltration is observed following significant storm
events following prolonged periods of precipitation.  Since infiltration is related to the
total amount of piping and appurtenances in the ground and not to any specific water use
component, it is generally expressed in terms of the total land area being served.  The unit
quantity generally used is gallons per acre per day.

INFLOW

Inflow is surface water entering the sewer system from yard, roof, and footing drains
from cross connections with storm drains and through holes in manhole covers.  Peak
inflow occurs during heavy storm events when storm sewer systems are taxed beyond
their capacity, resulting in hydraulic backups and local ponding.  Inflow, like infiltration,
can be expressed in terms of gallons per capita day or gallons per acre per day.  The
combined inflow and infiltration flow is typically referred to as “I/I.”

MAXIMUM MONTH FLOW (TREATMENT DESIGN FLOW)

Maximum month flow is the highest average monthly flow during a calendar year.  In
western Washington, the maximum month flow normally occurs in the winter due to the
presence of more I/I.  This wintertime flow is composed of the normal domestic,
commercial, and public use facilities flows with significant contributions from inflow and
infiltration.  The predicted maximum month flow at the end of the design period is used
as the design flow for sizing treatment processes and selecting treatment equipment.

PEAK HOUR FLOW

Peak hour flow is the highest average hourly flow during a calendar year.  The peak hour
flow in western Washington usually occurs in response to a significant storm event
preceded by prolonged periods of rainfall which have previously developed a high
groundwater table in the service area.  Peak hour flows are used in sizing the hydraulic
capacity of wastewater collection, treatment, and pumping components.

SUSPENDED SOLIDS

Suspended solids are the solid matter carried in the waste stream.  The total suspended
solids (TSS) in a wastewater sample are determined by filtering a known volume of the
sample, drying the filter paper, and measuring the increase in weight of the filter paper.
TSS is expressed in the same terms as BOD5; milligrams per liter for concentration and
pounds per day for mass load.  The amount of TSS in the wastewater is used in the sizing
of treatment facilities and provides another measure of the treatment effectiveness.  The
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concentration of TSS in wastewater affects the treatment facility biosolids production
rate, treatment and storage requirements, and ultimate disposal requirements.

WASTEWATER

Wastewater is water-carried waste from residential, business, industry, and public use
facilities, together with quantities of groundwater and surface water which enter the
sewer system through defective piping and direct surface water inlets.  The total
wastewater flow is quantitatively expressed in gallons per day (gpd).

MAIN STREET SEWER DISTRICT

The Main Street Sewer District (MSSD) encompasses approximately 11 acres in the
eastern portion of Phase 1A and has an existing wastewater collection system and
treatment facility.  The MSSD customers are predominantly a senior housing complex,
with private condominiums, and an assisted living facility.  Also within the service area
for MSSD, is a bank, a commercial building, and a vacant parcel.  The MSSD WWTF
was started up in 2001 but was not issued a Large On-Site Sewage System (LOSS)
permit by WSDOH until July 1, 2013, which is renewed annually.  The existing LOSS
permit (WSDOH No. ISL045) has effluent limits for CBOD (25 mg/L), TSS (30 mg/L),
and Fecal Coliform (50,000 cfu/100 ml) and has a listed peak design capacity of 17,500
gpd.  The discharge data received indicate that the plant effluent total nitrogen ranges
from 18.9 to 39.8 mg/L.  The WWTF was not designed to remove nitrogen and does not
have an effluent disinfection system.

It is assumed that if the District merges with MSSD, the WWTF will eventually need to
be upgraded to include effluent disinfection and nitrogen removal systems.  Recent flow
rate data for the existing WWTF indicate that the influent flow to the WWTF is at
80 percent of the design capacity.  The existing effluent drainfield is also reported to be at
capacity and in need of expansion.  The costs to provide nitrogen removal and meet
current code requirements were estimated.  The estimated project cost to upgrade the
MSSD WWTF is $930,000 for nitrogen removal, disinfection, and drainfield expansion.
The detailed cost estimate is presented in Appendix A.

The MSSD commissioners have expressed an interest in being merged or consolidated
into the District.  Preliminary cost estimates have determined that it will be more cost
effective in the overall future plan for a single new WWTF to treat all of the new flow
and loading from the Phase 1A area, including MSSD.  The District would also prefer to
operate a single WWTF instead of a new WWTF and a modified existing MSSD WWTF.
It is also advantageous for the MSSD owners to be able to develop the land area occupied
by the existing MSSD drainfield.  For these reasons, the District has elected to include
the MSSD service area in the Phase 1A area and to include the projected flows and
loadings for the MSSD service area in the Phase 1A flow and loading projections.
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REVISED PROJECT PHASING

Figure 4-1 shows the projected Phases 1 through 5, for the sewer collection zones, as
presented in Chapter 4 of the 2005 Facility Plan.  Figure 4-2 shows the revised phases,
which are used in this Plan Amendment.  Note that the previous Phase 1 downtown
commercial area has been revised to Phase 1A and Phase 1B, with a portion of the
previous Phase 1 now allocated to Phases 4 and 5.  The MSSD area is also now included
in the Phase 1A area.

It is assumed that Phase 1A will be implemented in 2016 and Phase 1B will be
implemented at a later date, when there is demand for it.  Note that the dates provided in
this plan are for planning purposes and implementation of collection system and
wastewater treatment facility phased construction projects may occur sooner if there is
demand and funding available.  Flows and loadings associated with Phase 1A were
projected for the design years 2016, 2026, and 2036 and the flows and loading associated
for Phase 1B are projected as the “20-year Phase 1B” criteria, since the implementation
date of the Phase 1B construction project is not known.  The flows presented in the 2005
Facility Plan for the buildout year of 2064 are assumed to still be valid.

BUILDABLE LAND ANALYSIS

A buildable land analysis was conducted for the Phases 1A, 1B, and MSSD Zones, in a
manner consistent with the method presented in Appendix F of the 2005 Plan.  The data
from the buildable land analysis was then used to estimate the projected Phase 1A and 1B
flows and loadings, in a manner consistent with the method presented in Appendix G of
the 2005 Plan.  Current GIS data was used to estimate the vacant, developed, and critical
areas of each zone.  The method used for the buildable land analysis is summarized
below, and the data are summarized in Table 4-1.

The Critical Acreage, Developed Acreage, Vacant Acreage, Gross Acreage, and
Available Acreage of each zone were determined and were used to project future
wastewater flows.  The definitions of these terms, from Buildable Lands Analysis of
Appendix F of the 2005 Plan, are summarized below:

· Gross Acreage (G):  Is defined as the total acreage and equals the Vacant
Acreage plus the Developed Acreage.

· Vacant Acreage (V):  The entire area of parcels, which do not currently
include a building or structure, is considered Vacant Acreage.

· Developed Acreage (D):  The entire area of parcels, which currently
include a building or structure, is considered Developed Acreage.

· Critical Acreage (C):  Critical areas are defined as wetlands with a
100-foot buffer area, geological hazardous areas with a 100-foot buffer
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area, and streams (water Types 4 to 9) with a 50-foot buffer.  Based on
available information, all of the critical areas are located on developed
parcels.

· Developed-Critical Acreage (DC):  The Developed Acreage of the zone
minus the Critical Acreage of the zone.  This area is used in conjunction
with the various I/I rates per acre to determine the I/I contribution from the
zones for the year 2016, which represents the flows projected when the
new wastewater treatment facility is started up.

· Developed Available Acreage (DAA):  The Developed Acreage of each
developed parcel was assessed a 15 percent reduction in the total gross
acreage to accommodate building setbacks, infrastructure easements, etc.
The Developed Available Acreage (DAA) is therefore equal to the
Developed -Critical Acreage (DGC) multiplied by 0.85:

DAA = DC * 0.85

The Developed Acreage Available (DAA) is indicative of the buildable
acreage of the currently developed parcels and is used in conjunction with
the existing water use per acre to determine the base wastewater flow
contribution from the zones for the year 2016 (startup).

· Gross-Critical Acreage (GC):  The Gross Acreage of the zone minus the
Critical Acreage of the zone.  This area is used in conjunction with the
various inflow and infiltration (I/I) rates per acre to determine the I/I
contribution from the zones for the years 2026 and 2036.

· Available Acreage (AA):  The Gross Acreage of each parcel was
assessed a 15 percent reduction in the total gross acreage to accommodate
building setbacks, infrastructure easements, etc.  The Available Acreage
(AA) is therefore equal to the Gross-Critical Acreage (GC) multiplied by
0.85:

AA = GC * 0.85

The Acreage Available (AA) is indicative of the buildable acreage and is
used in conjunction with the existing and projected water use per acre to
determine the base wastewater flow contribution from the zones for the
years 2026 and 2036.
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CURRENT WATER USE ANALYSIS

The current water use records for the Phase 1A and MSSD Zones were analyzed and used
to determine the base wastewater flow contribution from each of these zones for the year
2014.  Water use from each of the water customers in these zones was tabulated by the
Freeland Water & Sewer District for the years 2012 and 2013.  The water use for the
existing customers averaged 15,440 gallons per day (gpd) and 6,500 gpd for the Phase 1A
and MSSD zones, respectively, for the 2-year period.  With the calculated Developed
Acreage Available (DAA) for the Phase 1A and MSSD zones of 54.11 and 6.83 acres,
respectively, this yields an Existing Water Use (EWU) of 290 gallons per acre per day
(gpad) for the Phase 1A zone and 960 gpad for the MSSD zone.  Note that these values
compare with a water use value 550 gpad, which was used as the projected 20-year low
growth water use for the commercial areas in the 2005 Plan.

PROJECTED WASTEWATER FLOWS

The projected wastewater flows were calculated for the years 2016 (startup), 2026, and
2036 for the Phase 1A and MSSD zones for use in providing a basis of design for
wastewater collection and treatment systems associated with these phases.  The MSSD
zone is included in the Phase 1A project area, as discussed previously, but because the
current water use in the MSSD area is significantly different from the rest of the
Phase 1A area, the projected future wastewater flow from these two areas were estimated
separately, as discussed below.  The Phase 1A WWTF startup is assumed to occur in
2016.  Since the start date of the Phase 1B project is not currently known, the flows and
loadings that are projected to occur 20-years after implementation of Phase 1B for the
combined Phase 1A and 1B projects are listed as the “20-year Phases 1A and 1B”
throughout this document.

The projected wastewater flows for a gravity collection system are summarized in
Table 4-2 and the projected wastewater flows for a pressure collection system are
summarized in Table 4-3.  The flows associated with the Phases 2-5 and the buildout year
2064 are unchanged from the projected 50-year high growth scenario presented in the
2005 Plan, and are therefore not included with this Amendment.  The method used for
calculating each of the flow values is summarized below.

YEAR 2016 (STARTUP)

The 2016 projected flows were estimated using the Developed Acreage Available (DAA)
multiplied by the EWU added to the value obtained by multiplying the Developed –
Critical Acreage (DC) acres by the I/I rate per acre (see equations summarized below).

The values of the DAA and the DC acres for the Phase 1A (outside the MSSD zone) and
MSSD zones are shown in Table 4-1.
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The values for the Existing Water Use (EWU) for the annual average base flow
calculation are 290 gpad for the Phase 1A zone and 960 gpad for the MSSD zone, as
discussed above.  Annual average multipliers of 1.25, 1.5, and 3.5 were used for
estimating the base flows for Maximum Month (MM), Peak Day (PD), and Peak Hour
(PH) flows, respectively, which is consistent with the 2005 Plan.

The values used for the I/I rate per acre for a gravity collection system are consistent with
the values used in the 2005 Plan and are summarized below:

Annual Average I/I rate (IAA) = 250 gpad
Maximum Month I/I rate (IMM) = 450 gpad
Peak Day I/I rate (IPD) = 750 gpad
Peak Hour I/I rate (IPH) = 1,100 gpad

The values used for the I/I rate per acre for a pressure collection system (STEP and
grinder pump systems) are consistent with the values used in the 2005 Plan and are
summarized below:

Annual Average I/I rate (IAA) = 125 gpad
Maximum Month I/I rate (IMM) = 225 gpad
Peak Day I/I rate (IPD) = 375 gpad
Peak Hour I/I rate (IPH) = 560 gpad

The method used to estimate the 2016 projected wastewater flow for Phase 1A are
summarized below and the projected values are presented in Tables 4-2 and 4-3:

Annual Average Base Flow = (DAA* EWU)
Annual Average Flow = (DAA* EWU) + (DC * IAA)
Maximum Month Flow = (DAA* EWU * 1.25) + (DC * IMM)
Peak Day Flow = (DAA* EWU * 1.5) + (DC * IPD)
Peak Hour Flow = (DAA* EWU * 3.5) + (DC * IPH)

The estimated 2016 maximum month flow for MSSD is 11,000 gpd, which represents
approximately 24 percent of the estimated total 2016 maximum month flow (45,000 gpd).
This proportionate flow would be the buy-in cost for MSSD to connect to the proposed
Freeland collection system and WWTF.

YEAR 2026

The 2026 projected flows were estimated using the Acreage Available (AA) multiplied
by the EWU added to the value obtained by multiplying the Gross-Critical (GC) acres by
the I/I rate per acre (see equations summarized below).  This method assumes that by
2026, the currently vacant parcels will be developed and the water use per acre will be
equivalent to the current water use.
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The values of the AA and the GC acres for the Phase 1A (outside the MSSD zone) and
MSSD zones are shown in Table 4-1.

The values used for the EWU for the AA base flow and the annual average multipliers
are equivalent to those used for the year 2016 as summarized above.

The same values used for the I/I rate per acre, as discussed above, were also used for the
2026 flow projections.

The method used to estimate the 2026 projected wastewater flow for the Phase 1A are
summarized below and the projected values are presented in Tables 4-2 and 4-3:

Annual Average Base Flow = (AA* EWU)
Annual Average Flow = (AA* EWU) + (GC * IAA)
Maximum Month Flow = (AA* EWU * 1.25) + (GC * IMM)
Peak Day Flow = (AA* EWU * 1.5) + (GC * IPD)
Peak Hour Flow = (AA* EWU * 3.5) + (GC * IPH)

YEAR 2036 PHASE 1A AND 20-YEAR PHASE 1B

The 2036 and 20-year projected flows were estimated using the Available Acreage (AA)
multiplied by the Projected Water Use (PWU) and adding to the value obtained by
multiplying the GC acres by the I/I rate per acre (see equations summarized below).

The values of the AA and the GC acres for the Phase 1A (outside the MSSD zone), Phase
1B, and MSSD zones are shown in Table 4-1.

The value used for the PWU for the AA base flow for the Phase 1A and 1B zones is
550 gpad, which is consistent with the projected low growth water use value in the
2005 Plan.  Because the current water use value of 960 gpad for the MSSD zone is
greater than the projected low growth water use for the NMUGA, it is assumed that the
projected water use for this area will remain unchanged up to the year 2036; therefore,
960 gpad is used as the PWU for the MSSD zone for the year 2036 projections.  The
same annual average multipliers discussed above for the base wastewater flows were
used for the 2036 flow projections, to be consistent with the 2005 Plan.

The same values used for the I/I rate per acre, as discussed above, were also used for the
2036 flow projections.

The method used to estimate 2036 and 20-year projected wastewater flow for Phase 1A
and Phase 1B are summarized below and the estimated values are presented in Tables 4-2
and 4-3:

Annual Average Base Flow = (AA* PWU)
Annual Average Flow = (AA* PWU) + (GC * IAA)
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Maximum Month Flow = (AA* PWU * 1.25) + (GC * IMM)
Peak Day Flow = (AA* PWU * 1.5) + (GC * IPD)
Peak Hour Flow = (AA* PWU * 3.5) + (GC * IPH)

PROJECTED EQUIVALENT RESIDENTIAL UNITS

The current and projected equivalent residential units (ERUs) are estimated using a
wastewater flow rate per ERU of 140 gallons per ERU per day, which is consistent with
the 2005 Plan.  This value is based on an annual average base flow contribution of
60 gallons per capita per day (gpcd) multiplied by 2.34 people per ERU, for a total of
140 gallons per day per ERU, as discussed in Chapter 4 of the 2005 Plan.  These
projected values are presented in Tables 4-2 and 4-3.

PROJECTED WASTEWATER LOADINGS

The projected wastewater influent loadings were estimated using the same values and
method outlined in the 2005 Plan for the gravity collection system, as summarized below:

1. Assumed annual average BOD5 and TSS loading of 0.2 pounds per capita
per day (lb/cap/d).

2. Assumed maximum month-to-annual average load ratio of 1.67.

3. Population equivalent based on a base wastewater flow of 60 gallons per
capita per day (gpcd).

4. Total kjeldahl nitrogen (TKN) loading is 18 percent of BOD5 loading.

The collection system alternatives are discussed in Chapter 5, which recommends the
construction of a collection system consisting of pressure mains and individual grinder
pump stations; therefore, the loadings associated with a septic tank effluent system are
not considered further in this Plan Amendment.  The projected wastewater loadings for
the Phase 1A and 1B phases are presented in Table 4-4.
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TABLE 4-1

Buildable Land Analysis Summary

Zone

Gross
Acreage

(G)

Vacant
Acreage

(V)

Developed
Acreage

(D)

Critical
Acreage

(C)(1)

2016 2026 and 2036
Developed –

Critical
Acreage
(DC)(2)

Developed
Acreage

Available
(DAA) (3)

Gross –
Critical
Acreage
(GC)(4)

Acreage
Available

(AA) (5)

Phase 1A (outside the MSSD zone) 77.18 13.02 64.16 0.5 63.66 54.11 76.68 65.18
Phase 1B 26.74 6.37 20.37 0.93 19.44 16.52 25.81 21.94
MSSD 10.97 0 10.97 2.93 8.04 6.83 8.04 6.83
(1) All known critical areas are located on developed parcels.
(2) DC is used to determine I/I flow for 2016.
(3) DAA is used to determine base wastewater flow for 2016.
(4) GC is used to determine I/I flow for 2026 and 2036.
(5) AA is used to determine base wastewater flow for 2026 and 2036.
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TABLE 4-2

Projected Wastewater Flows – Gravity Collection System

Flow Value

2016
Phase 1A(1)(2)

(Startup)
2026

Phase 1A(3)
2036

Phase 1A(4)

20-Year
Phases 1A and

1B(4)(5)(6)

Annual Average (AA) base wastewater flow (gpd) 23,000 26,000 44,000 57,000
ERUs (@ 140 gal/ERU/d for AA base flow) 164 186 314 407
Annual Average (AA) Wastewater Flow (gpd) 41,000 48,000 65,000 84,000
Maximum Month (MM) Wastewater Flow (gpd) 61,000 71,000 92,000 119,000
Peak Day (PD) Wastewater Flow (gpd) 88,000 102,000 128,000 166,000
Peak Hour (PH) Wastewater Flow (gpd) 157,000 183,000 242,000 313,000
(1) 2016 flows = (developed acres available) (current water use per acre) + (developed minus critical acres) (I/I rate per acre).   See Notes

2 and 7 also.
(2) Current water use per acre:  Phase 1A Area = 290 gpad, MSSD Area =960 gpad (note MSSD WWTP records indicate influent flow is

twice this value).
(3) 2026 flows = (acres available) (current water use per acre) + (gross minus critical acres) (I/I rate per acre).  See note 7 also.
(4) 2036 and 20-year flows = (acres available) (projected low growth water use per acre) + (gross minus critical acres) (I/I rate per acre).

Represents the value projected 20-years after construction of the Phase 1B collection system.  See Notes 5, 6, 7, and 8 also.
(5) Projected low growth water use for MSSD assumed to be 960 gpad to match existing water use.
(6) Projected low growth water use for Phases 1A and 1B is 550 gpad per 2005 Facility Plan.
(7) I/I rates per acre:  AA=250 gpad, MM=450 gpad, PD=750 gpad, and PH=1,100 gpad per 2005 Facility Plan.
(8) “Acres available” and “gross minus critical acres” calculated per Appendix F of 2005 Facility Plan.
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TABLE 4-3

Projected Wastewater Flows – Pressure Collection System

Flow Value

2016
Phase 1A(1)(2)

(Startup)
2026

Phase 1A(3)
2036

Phase 1A(4)
20-Year

Phases 1A and 1B(4)(5)(6)

Annual Average (AA) base wastewater flow (gpd) 23,000 26,000 44,000 57,000
ERUs (@ 140 gal/ERU/d for AA base flow) 164 186 314 407
Annual Average (AA) Wastewater Flow (gpd) 32,000 37,000 54,000 70,000
Maximum Month (MM) Wastewater Flow (gpd) 45,000 52,000 74,000 95,000
Peak Day (PD) Wastewater Flow (gpd) 61,000 71,000 96,000 124,000
Peak Hour (PH) Wastewater Flow (gpd) 119,000 138,000 197,000 254,000

(1) 2016 flows = (developed acres available) (current water use per acre) + (developed minus critical acres) (I/I rate per acre).  See
Notes 2 and 7 also.

(2) Current water use per acre:  Phase 1A Area = 290 gpad, MSSD Area = 960 gpad (note MSSD WWTP records indicate influent flow is
twice this value).

(3) 2026 flows = (acres available) (current water use per acre) + (gross minus critical acres) (I/I rate per acre).  See note 7 also.
(4) 2036 and 20-Year Flows = (acres available) (projected low growth water use per acre) + (gross minus critical acres) (I/I rate per acre).

Represents the value projected 20-years after construction of the Phase 1B collection system.  See Notes 5, 6, 7, and 8 also.
(5) Projected low growth water use for MSSD assumed to be 960 gpad to match existing water use.
(6) Projected low growth water use for Phases 1A and 1B is 550 gpad per 2005 Facility Plan.
(7) I/I rates per acre:  AA=125 gpad, MM=225 gpad, PD=375 gpad, and PH=560 gpad per 2005 Facility Plan.

“Acres available” and “gross minus critical acres” calculated per Appendix F of 2005 Facility Plan.
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TABLE 4-4

Projected Wastewater Loading

Loading Value
2016

Phase 1A
2026

Phase 1A
2036

Phase 1A
2036

Phase 1A and 1B(5)

Annual Average (AA) BOD5 and TSS Load (lb/d)(3) 77 87 147 190
Maximum Month (MM) BOD5 and TSS Load (lb/d)(4) 128 145 245 317
Annual Average (AA) TKN Load (lb/d)(1) 14 16 26 34
Maximum Month (MM) TKN Load (lb/d)(1) 23 26 44 57

(1) TKN = BOD * 0.18.
(2) Population Equivalent (PE) = Annual Average (AA) Base Flow/ 60 gpcd.
(3) AA BOD5 & TSS = PE * 0.2 lb/cap/d.  See Note 2.
(4) MM Load = (AA Load) * 1.67.
(5) Represents the value projected 20-years after construction of the Phase 1B collection system.
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CHAPTER 5

COLLECTION SYSTEM ALTERNATIVES

INTRODUCTION

This chapter evaluates different types of wastewater collection systems for the Phase 1A
project in a similar manner as presented in the 2005 Plan.  Cost estimates were calculated
for the projects associated with six different collection system alternatives and used in
conjunction with project cost estimates for the required wastewater treatment facilities, as
discussed in Chapter 7 to provide recommendations for a combined collection and
treatment system.

The District has purchased property for the location of the wastewater treatment and
infiltration facilities, as discussed in Chapter 6.  The location of the proposed wastewater
treatment facility (WWTF) is shown along with the collection system phase boundaries
and contours on an aerial photo presented in Figure 5-1.

The six Phase 1A sewer collection system alternatives included in this Plan are discussed
below.  The collection system alternatives evaluated can all be expanded to accommodate
future phases to buildout.

A preliminary analysis of vacuum collection system designed to serve only the Phase 1A
area indicated that a vacuum collection system may be cost competitive with the other
selected systems, but the practical limit of uphill transport for vacuum systems of 15 to
20 feet, make them infeasible for consideration for expansion to serve the entire
NMUGA.  The Growth Management Act requires a plan to provide sewer service for the
entire NMUGA, as previously discussed.  In addition, it is recommended that the District
select a Phase 1A system that can be expanded to serve the additional phases as required,
without introducing additional technologies.  Due to the physical suction lift limitation
listed above, a vacuum sewer system is not a feasible alternative to serve the entire
currently approved NMUGA, as presented in the 2005 Plan, or the new draft (smaller)
NMUGA proposed by Island County.  The design total dynamic head required to serve
either of these NMUGA scenarios is in excess of 100 feet, which is at least five times
greater than the physical limitations of typical vacuum pump systems.  Therefore,
vacuum systems were not included in the collection system alternatives analysis.

COLLECTION SYSTEM ALTERNATIVES ANALYSIS

A description of each of the six collection systems is below, followed by a summary of
the estimated project cost, present worth annual O&M cost, and 50-year life cycle cost.
The project costs and life cycle costs for each alternative are also summarized in
Table 5-1 and the detailed cost estimates for each alternative are provided in Appendix A.
As discussed above, the collection system alternatives evaluated can all be expanded to
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accommodate future phases to buildout.  The 50-year Life Cycle Cost Spreadsheet
included in Appendix A summarizes the design life of the various collection system
components, which was used to calculate the annual O&M costs for each of the
collection system alternatives.  This spreadsheet also summarizes the annual O&M costs
for electricity use, pump and lift station maintenance, sewer and force main flushing and
inspection, mechanical component replacement, and septic tank pumping and hauling.
The annual O&M cost for each of the alternatives was then converted to the present value
and added to the capital project cost to determine the most cost effective alternative, as
shown below.

Collection System Alternatives Summary:

· Collection System Alternative 1:  Provide gravity sewer service to all
properties within the Phase 1A area.  Service to the south of Main Street,
west of Harbor Avenue, is provided through a sewer main in an easement
parallel to SR 525 to minimize depth of main required in Main Street.
Two lift stations are provided with this alternative.  Collection System
Alternative 1 is shown in Figure 5-2.

Estimated Alternative 1 Project Cost: $5,870,000
Estimated Alternative 1 Present Worth Annual Cost:      $320,000
Estimated Alternative 1 50-Year Life Cycle Cost: $6,190,000

· Collection System Alternative 2:  Provide gravity sewer service to all
properties within the Phase 1A area, with the exception of the three
residential properties along Harbor Road.  Mains are located within rights-
of-way to the extent feasible; therefore, the sewer main in an easement
parallel to SR 525, is eliminated, and the depth of the main is increased.
Two lift stations are provided with this alternative.  Collection System
Alternative 2 is shown in Figure 5-3.

Estimated Alternative 2 Project Cost: $5,650,000
Estimated Alternative 2 Present Worth Annual Cost:      $316,000
Estimated Alternative 2 50-Year Life Cycle Cost: $5,966,000

· Collection System Alternative 3:  Provide gravity sewer service to
properties in the western portion of Phase 1A area, and provide pressure
main and individual grinder pump stations east of the high point on Main
Street.  One lift station is provided.  Collection System Alternative 3 is
shown in Figure 5-4.

Estimated Alternative 3 Project Cost: $4,930,000
Estimated Alternative 3 Present Worth Annual Cost:      $282,000
Estimated Alternative 3 50-Year Life Cycle Cost: $5,212,000
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PROPOSED WASTEWATER COLLECTION 
PROJECT PHASES AND WWTF LOCATION
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LEGEND:

&% DRINKING WATER WELLS

10 FOOT CONTOURS - LIDAR

PROPOSED LOCATION OF WWTF

MAIN STREET SEWER DISTRICT

WASTEWATER COLLECTION SYSTEM PHASES:

1A

1B

PHASE 2

PHASE 3

PHASE 4 & 5

NOTE: SEE FIGURE 4-2 FOR COLLECTION SYSTEM
PHASE BOUNDARIES WITHOUT CONTOURS
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