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Executive Summary

Background

This report evaluates the Town o f Fr i dvastewatdrafacilityonedids based on current
performance and projected residential population growth through the year 2040. The purpose of
this report is to provide a recommended plan for required improvements to the existing
wastewater treatment plant to address performance issues, aging equipment, future flow and
loading capacity, and current standards for redundancy and reliability.

The Town of Friday Harbor Wastewater Treatment Plant (WWTP) serves a population of
approximately 2,420 (2019) plus wastewater from the UW laboratories. The most recent major
upgrades to the plant occurred in 2004 when the plant was converted to a Sequencing Batch
Reactor (SBR), 2018 when a Tertiary Filter was installed, and present day when a new headworks
is being constructed. The primary components of the existing WWTP consist of new dual
mechanical screens and grit removal basins, two individual SBR basins, two post-equalization
basins, and UV disinfection.

Regulatory Requirements

As a municipal wastewater treatment plant, the Town of Friday Harbor is regulated by the NPDES

permit issues by the Department of Ecology. The Townds current NPADES per
No. WA-0023582, was issued on August 21, 2017 and expires August 31, 2022. This reportis in

response to performance issues and numerous TSS effluent violations. This report includes an

evaluation of the WWTP existing conditions and provides recommendations for improving and

maintaining adequate capacity to ensure long-term NPDES permit compliance.

Flow and Loadings

The existing and future flows and loadings to the wastewater treatment plant were studied through
a 21-year planning period (2040). This planning period was used based on the assumption that
significant treatment plant upgrades would be completed in the year 2023.

Existing influent flows are 0.27 MGD (Annual Average). The maximum monthly influent flows
average 0.43 MGD. This average flow is approximately 62% of the 0.69 MGD permit limit for max
month flow.

Influent BOD levels have averaged 517 Ibs/day (Average Daily) and 746 lbs/day (Max Month)
over the last 14 years. Influent TSS levels have averaged 401 Ibs/day (Average Daily) and 574
Ibs/day (Max Month). These values are well below the permit limits of 1600 Ibs/day BOD and
1110 Ibs/day TSS.

Projected flows and loadings were determined based on yearly growth of existing flows and
loadings as well as population growth expected by the Town over the next 21 years (2040). A
population growth rate of 1.7% was used to project future flows and loadings. Projected Peak
Month flow in 2040 is estimated to be 0.67 MGD. Projected Peak Day flow in 2040 is estimated
to be 1.44 MGD.

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN Executive Summary
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Evaluation of Existing Facilities

TSS violations are the primary concern of the Town and reason for this engineering report. These
violations are the result of multiple design and equipment failures at the treatment plant as well
as a lack of treatment capacity during peak flows. In addition, many other components of the
plant are aging and need replacing. All equipment and infrastructure was evaluated for capacity
and performance for the life of this plan to year 2040.

The SBR system is does not have adequate redundancy or capacity at peak flows. If one basin
is in need of maintenance for more than 4 hours, the SBR process cannot be completed in a
single basin. Additionally, the SBR basins are not sized adequately to handle peak flows. As a
result, the SBR system is forced to shorten the cycletimesandu s e t h e f f gydlelwhich
results in short circuiting and solids being sent to disinfection without proper treatment.

In addition, various components of the existing treatment facilities will require capacity and
process upgrades to meet current standards for wastewater treatment.

Treatment Facility Location

The Friday Harbor Wastewater Treatment Facility is not in the proximity of the twenty-five-year
flood zone nor the hundred-year-flood zone, per the FEMA Flood Hazard Boundary Map. The
lowest point at the treatment facility is located at an elevation of approximately 40-ft and the total
water elevations predicted by the FEMA Flood Insurance Study (No0.530149CV001A), for the 100-
yr flood is 13.1-ft. This provides a buffer of approximately 27 vertical feet.

The proposed facility upgrades are planned to be constructed within the existing WWTP site
boundary; there is adequate space available on the existing site for the installation of the planned
equipment. No other site has been considered, as there is no need to expand the footprint of the
facility or purchase new property. However, if expansion is necessary, the Town owns an
adjacent parcel to the west of the existing treatment plant site which could be used for expansion.

The zoning areas around the existing site are:
North - Single Family Residential, across Harbor St.
West - Multi-Family Residential & Professional Service
South - Single Family Residential & Public Service

East - Single and Multi-Family Residential & Professional Service

Treatment Process Alternatives & Recommendation

Three treatment processes and configurations were evaluated as potential solutions for the Friday
Harbor WWTP. These process alternatives include:

1. Sequencing Batch Reactor Expansion
2. Conventional Extended Aeration
3. Membrane Bioreactor

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN Executive Summary
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After a thorough study of the potential alternatives, the Conventional Extended Aeration process
was determined to be the best solution for the Town based on its ability to treat the expected flows
and loadings to the permit conditions, as well as its low construction and operations costs.

Additional recommended improvements are presented in Chapter 6.

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN Executive Summary
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Scope of Plan
This document is organized into the following chapters:

Chapter 1: Background Information. This chapter contains background of the project, purpose,
and scope of the report.

Chapter 2: Regulatory Requirements. The purpose of this section is to identify the federal, state,
and local regulations that affect the planning and design of facility improvements.

Chapter 3: Flows and Loadings. This section describes and analyzes the existing and future flows
and loadings to the wastewater treatment facility through a 20-year planning period (2040).

Chapter 4: Wastewater Treatment Facility Evaluation. The purpose of this section is to evaluate
the existing WWTP and its components with respect to capacity, reliability, and redundancy.

Chapter 5: Wastewater Treatment Alternatives. The purpose of this section is to identify and
describe the treatment alternatives to the existing facilities.

Chapter 6: Recommended Improvements. The purpose of this section is to identify and describe
the recommended improvements to the existing facilities.

Chapter 7: Financial Information. The purpose of this section is to identify and describe the
construction and operation costs associated with the recommended facility improvements.

Chapter 8: Water Reclamation and Reuse Evaluation. The purpose of this section is to evaluate
water reclamation and reuse potential, requirements and alternatives for the Town of Friday
Harbor WWTP.

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN Executive Summary
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1.0 - BACKGROUND INFORMATION

Purpose

This Facilities Plan for the Town of Friday Harbor (Town) has been prepared at the request of the
Director of Public Works and Wastewater Treatment Plant Superintendent.

The purpose of this Facilities Plan is to provide a recommended plan for required improvements
to the existing wastewater treatment facility to address aging & challenging equipment, future flow
and loading capacity, and current standards for redundancy and reliability. This report evaluates
the Townb6s wast ewater facility needs based on
commercial and industrial demands on the treatment system through 2040.

This report is a replacement to the 1996 Wastewater Facilities Engineering Report and the 2001
Update.

The authorized representative for the Town of Friday Harbor, Washington is listed below.

Wayne Haefele

Public Works Director
Town of Friday Harbor
Friday Harbor, WA 98250
360-378-2154

Background

The Town of Friday Harbor Wastewater Treatment Plant (WWTP) serves a population of
approximately 2,420 (2019, Town of Friday Harbor) plus the University of Washington
Laboratories. The UW Labs population is approximately 150 people during the summer months
and 30 people during the winter months. The wastewater flow to the WWTP is primarily domestic
sewage from residential areas within the Town of Friday Harbor. There are no significant sources
of commercial or industrial wastewater.

Service Area

The service area within the Town boundaries is approximately 717 acres. The Town of Friday
Harbor currently serves all users within the Town limits plus the UW Laboratories. A map showing
the service area is provided in Appendix D. The Town is currently establishing its urban growth
boundaries in compliance with the Growth Management Act (GMA).

The WWTP is located in the Town of Friday Harbor on San Juan Island and in San Juan County.
A location map is shown in Figure 1-1.

An aerial map of the existing WWTP site is shown in Figure 1-2.

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 1.0 - BACKGROUND INFORMATION
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Figure 1-1: Friday Harbor WWTP Location Map
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Figure 1-2: Friday Harbor WWTP Aerial Map
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Land Use & Service Area

General Town Boundary Information

The Town of Friday Harbor boundary is located on the south east side of San Juan Island within

San Juan County. The extents ofthe Town6s e xi sti ng boundgueglelandar e s hc
in Appendix D. The Town boundaries encompass a total area of approximately 717 acres. An

additional 6 acres are identified as Urban Growth Area (UGA). The Town6s popul ati on
estimated at 2,420 (2019). A 2040 population projection of 3,372, including both the Friday Harbor

Town limits and unincorporated Urban Growth Area, has been used in this study based on an

observed growth rate of 1.7 percent. The community consists of a mix of residential, commercial,

and industrial land uses.

The Town land use and zoning maps that are presented in Appendix D are up-to-date as of the
publication of this plan and are included in this plan for convenience only. The official
Comprehensive Plan Map and the official Town of Friday Harbor Zoning Map are maintained by
theTownds Land Use ahdaowrentiessions aré available from him.

Sewer Service Areas

The Town of Fri day eHmailclodedali usarelocaed withie thevTioven limits
plus 6 homes in the UGA on the west side of town at Harbor View Place. The Town municipal
code prohibits the extension of public sewer connections outside of the Town limits of Friday
Harbor, including the unincorporated Urban Growth Area, with the exception of emergencies
(Town Code 13.20.040, 17.76.040). Areas must complete the annexation process before they
can be served by Town sewer. No areas outside the Town limits or UGA are anticipated for future
sewer service.

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 1.0 - BACKGROUND INFORMATION
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2.0 - REGULATORY REQUIREMENTS

The purpose of this section is to identify the federal, state, and local regulations that affect the
planning and design of facility improvements. The Town of Friday Harbor6 s e x WWTiPiamdg
outfall are located in Washington State and are therefore regulated by the Department of Ecology.

Federal Clean Water Act - NPDES

The National Pollutant Discharge Elimination System (NPDES) is part of the Clean Water Act.
Most NPDES permits have a five-year life span, and they place limits on the quantity and quality
of discharged pollutants. As a municipal wastewater treatment facility, the Town of Friday
Harboré 8VWTP is regulated by the NPDES issued by the Department of Ecology. The Townd s
current NPDES permit (Appendix A), No. WA-0023582, was issued on August 21, 2017 and
expires August 31, 2022.

The NPDES permit requires a facility plan when flows or waste loads entering the WWTP exceed
85% of design criteria or the projected plant flow or loading would reach design capacity within
five years or if significant improvements are needed to keep the plant in compliance. This Facility
Plan includes an evaluation of the WWTP existing conditions and provides recommendations for
improving and maintaining adequate capacity to ensure long-term NPDES permit compliance.
The current NPDES permit facility loading design criteria is:

Maximum Month Design Flow (MMDF) 0.69 MGD
BOD:s Influent Loading for Maximum Month 1,600 Ib/day
TSS Influent Loading for Maximum Month 1,110 Ib/day

National Environmental Policy Act (NEPA)

The National Environmental Policy Act (NEPA) requires assessing the environmental impacts of
actions affecting federal lands, considering those impacts while making decisions, and disclosing
those impacts to the public. An environmental review has been completed to satisfy the NEPA
requirements.

State Environmental Policy Act (SEPA)

The State Environmental Policy Act (SEPA), as presented in WAC 197-11-960, requires all
governmental agencies to ensure that applicable environmental concerns are addressed in the
process of project planning and documentation. Projects that have potential environmental
impacts must complete a SEPA Checklist to satisfy planning and disclosure requirements. The
Town of Friday Harbor is a SEPA lead agency for projects occurring within Town limits. It is
anticipated that a SEPA Checklist will be required to be submitted for review by the Town. The
checklist will be submitted during the design phase of each project presented in this facilities plan.

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 2.0 - REGULATORY REQUIREMENTS
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Archaeological and Cultural Resources Survey

In November 2005, the Governor of Washington signed Executive Order 05-05 which requires

state agencies to review capital construction projects for potential impacts to cultural resources.

This review is to be done in conjunction with the Department of Archaeological and Historic
Preservation (DAHP) and any affected Tribes. It is anticipated that an archaeological and cultural

resources review will be completed during the design phase of the WWTP improvements project.

During design, the Town of Friday Harbor will contract with a state approved archaeologist to

perfor m t he survey and to consult with the DAHP and
will include survey findings as well as any recommended mitigations such as construction

monitoring.

Stormwater Permitting in the State of Washington

As part of the federal Clean Water Act, the Department of Ecology administers the State of
Washingtonés Construction Stormwater Gener al Perm
of water pollution and therefore an NPDES permit is required. The State of Washington has

developed a General Permit for Construction Stormwater.

Stormwater permit coverage is required if the project disturbs more than one-acre of land and the
possibility exists of stormwater runoff entering waters of the state or conveyance systems that
deliver stormwater to waters of the state.

It is anticipated that the construction of the improvements to the WWTP will disturb less than one-
acre of land.

Town of Friday Harbor Codes

The Town of Friday Harboro s t reat ment facility is |l ocated enti:r
anticipated that the following permits will be required by the Town of Friday Harbor:

A Building Permit (to include plumbing and electrical)
A Land Disturbance Permit

A SEPA Checklist

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 2.0 - REGULATORY REQUIREMENTS
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Regulatory Summary

A summary of the regulatory requirements for improvements to the Town of Friday Harbor WWTP

is presented in Table 2-1.

Table 2-1: Summary of Regulatory Requirements

Permit/Report

Agency

Comments

NPDES Permit

Department of Ecology

The design of future improvements will
meet current and future NPDES
requirements.

NEPA

Council on Environmental
Quality (CEQ) - Federal

To be submitted during design phase if
necessary.

SEPA

Town of Friday Harbor

To be submitted during design phase.

Cultural/Archaeological
Survey

DAHP

To be completed during design phase.

Shoreline Permit

Town of Friday Harbor

To be submitted during design phase.

Not required for wastewater treatment

Permit

HPA WDFW / USAC plant. Will likely be required for Outfall
project.
Construction Stormwater Ecology To be submitted during design phase.

Building, Electrical and
Plumbing Permits

Town of Friday Harbor

To be submitted during design phase.

State Environmental Review
Process (SERP)

Department of Ecology

'Will be completed to satisfy requirements
of the water pollution control revolving
fund WAC 173-98-720

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN
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3.0 - FLOWS AND LOADINGS

This section describes and analyzes the existing and future flows and loadings to the wastewater
treatment facility through a 21-year planning period (2040). Quantifying the existing loading to
the WWTP is necessary to determine the level at which future flows and loadings will be used to
size upgrades to the WWTP that will be required to meet the demands of future growth and
regulatory requirements.

Existing Wastewater Flows

Wastewater flow is continuously measured at the WWTP through the effluent Parshall flume. An
influent Parshall flume was also installed for flow measurement in 2004. However, the influent
Parshall flume was never calibrated or verified and the Town deemed the influent flow
measurement data as unusable. The effluent Parshall flume is the only flow measurement used
to provide flow data presented through 2018. In January 2019 the influent Parshall flume was
modified to allow routine access to the level measurement device. The device was calibrated and
data was collected starting in 2019 and until fall 2019. Beginning Fall 2019 a new flow meter was
installed as part of headworks improvements.

The influent flows and loadings vary with seasonal populations increases due to tourism during
the summer months. Summer population increases begin in April, peak in August, and end after
September.

Annual Average

Table 3-1 presents the annual average wastewater flows as recorded at the Town WWTP effluent
during the years 2004 through 2018. Also, presented in Table 3-1 are estimated populations and
the calculated annual average per capita flow rates.

Table 3-1: Friday Harbor WWTP Annual Average Flow

Year Flow (MGD) Population* |Per Capita (GPCD)
2004 0.30 2051 148
2005 0.29 2073 139
2006 0.31 2098 149
2007 0.33 2091 158
2008 0.27 2154 123
2009 0.22 2152 100
2010 0.25 2162 116
2011 0.29 2160 136
2012 0.36 2140 167
2013 0.32 2185 145
2014 0.28 2190 127
2015 0.24 2215 109
2016 0.23 2250 103
2017 0.24 2288 105
2018 0.24 2327 103
Average = 0.27 129
TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 3.0 - FLOWS AND LOADINGS

13



*The Town of Friday Harbor also collects wastewater from the University of Washington
Laboratories. This facility has a population of approximately 150 people during the summer and
30 people during the winter and accounts for roughly 0.022 MGD of the Annual Average Flow.

Monthly Average

Table 3-2 presents monthly average flow measured at the WWTP effluent Parshall flume for the
years 2004 through 2018. It also shows wet weather (November i May) and dry weather (June 1
October) averages for each year. The annual average of monthly wastewater flows vary from
0.22 MGD to 0.36 MGD.

Table 3-2: Friday Harbor WWTP Monthly Average Flow

Month/ Flow (MGD)

Year 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012|2013 2014|2015 | 2016|2017 | 2018
Jan 0.38|0.50|/047|0.58|0.35/0.35|0.37|0.49| 0.36| 0.45| 0.35| 0.37| 0.25| 0.23| 0.39
Feb 0.34(0.38/0.33|/041|0.37|0.20|0.27|0.36|0.43| 0.39|0.41| 0.31/ 0.41]| 0.32| 0.43
Mar 0.33(0.28|0.27|045|0.37|0.18]| 0.22| 0.36| 0.43| 0.44]| 0.45| 0.29| 0.28| 0.33| 0.27
Apr 0.21]0.28/0.27|0.32|0.36|0.22| 0.30| 0.36| 0.38| 0.39| 0.25]| 0.19] 0.21] 0.29| 0.33
May 0.22|0.26/0.24|0.28|0.33|0.18| 0.20| 0.31| 0.34| 0.32| 0.22|0.17| 0.16| 0.23| 0.18
Jun 0.22(0.23/0.26|0.27|0.29|0.16| 0.19| 0.24| 0.34| 0.22| 0.23|0.17| 0.20| 0.17| 0.16
Jul 0.25(0.24/0.25|0.29|0.19|0.18| 0.18| 0.23| 0.35| 0.25]| 0.26| 0.19| 0.19| 0.20| 0.17
Aug 0.30(0.26/0.27|0.34|0.17|0.18]| 0.18]| 0.23| 0.33| 0.26| 0.23| 0.19| 0.19| 0.20| 0.18
Sep 0.29(0.21/0.24|0.26|0.15|0.16| 0.25| 0.22| 0.28]| 0.26| 0.22|0.17| 0.17| 0.18| 0.16
Oct 0.27(0.24|0.22|0.23|0.13/0.19| 0.20| 0.21| 0.25| 0.25|0.19| 0.17| 0.20| 0.18| 0.14
Nov 0.38(0.31/042|0.20|0.22|0.33| 0.24| 0.26| 0.36| 0.28| 0.24| 0.32| 0.22| 0.21| 0.20
Dec 0.45/0.29/049|0.35|0.25|0.25|0.40| 0.25| 0.45| 0.28]| 0.30| 0.37| 0.32| 0.31| 0.26
232:%'6: 0.30(0.29/0.31|0.33|0.27|0.22|0.25|0.29| 0.36| 0.32| 0.28| 0.24]| 0.23| 0.24| 0.24
Wet

Weather

(Nov- 0.33]/0.33/0.36|0.37/0.32| 0.24| 0.29| 0.34| 0.39| 0.36| 0.32]| 0.29| 0.26| 0.27| 0.29
Ma

Aveyr)age

Dry

Weather

(June- 0.27(0.24|0.25(0.28/0.19|0.17]| 0.20| 0.23| 0.31| 0.25| 0.23| 0.18| 0.19| 0.19| 0.16
Oct

Ave)rage

Peak Month, Peak Day and Peak Hour

Table 3-3 summarizes peak month and peak day flows as recorded at the WWTP effluent for the
years 2004 through 2018. The average annual peak month flow for the period is 0.43 MGD and
the average annual peak day flow is 0.95 MGD. Peak month and peak day flows consistently
occur during the winter months coinciding with rain events and inflow and infiltration (1&I) in the
collection system.
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Table 3-3: Friday Harbor WWTP Peak Month and Peak Day Flows

Peak Month Peak Da
Year Flow (MGD) | Month Flow (MGD) | Month
2004 0.45 DECEMBER 0.86 DECEMBER
2005 0.50 JANUARY 1.08 JANUARY
2006 0.49 DECEMBER 0.80 DECEMBER
2007 0.58 JANUARY 1.09 JANUARY
2008 0.37 FEBRUARY 0.66 APRIL
2009 0.35 JANUARY 0.80 JANUARY
2010 0.40 DECEMBER 1.22 DECEMBER
2011 0.49 JANUARY 0.67 JANUARY
2012 0.45 DECEMBER 1.15 DECEMBER
2013 0.45 JANUARY 1.01 JANUARY
2014 0.45 MARCH 0.89 FEBRUARY
2015 0.37 DECEMBER 0.89 JANUARY
2016 0.41 FEBRUARY 1.38 FEBRURARY
2017 0.33 MARCH 0.91 DECEMBER
2018 0.43 FEBRUARY 0.87 JANUARY
Average 0.43 Average 0.95
Maximum - 0.58 Maximum 1 1.38
Percent of Limit 84% --
Permit Limit 0.69 -
Existing Wastewater Loadings (BOD, TSS)
The WWTPO&6s influent wastewat ein Tablet34 and Tablei3b inc har act

terms of 5-day Biochemical Oxygen Demand (BOD) and Total Suspended Solids (TSS). BOD
and TSS are the primary concern due to their influence on sizing and selection of wastewater
treatment facilities.
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Table 3-4: Friday Harbor WWTP Influent BOD and TSS Loading

Average Peak Month/Average Peak Month
Year Daily BOD BOD Daily TSS [TSS
(Ib/day) (Ib/day) (Ib/day) (Ib/day)
2004 500 742 401 510
2005 584 1,077 427 693
2006 540 637 396 581
2007 575 918 420 527
2008 544 830 429 652
2009 556 711 475 614
2010 560 338 464 708
2011 461 647 465 682
2012 600 961 467 716
2013 520 640 418 556
2014 510 760 340 445
2015 416 581 293 389
2016 450 559 322 488
2017 433 521 327 474
2018 503 762 375 580
Average 17 746 401 574
Maximum 3600 1,077 475 716
Percent of Limit38% 67% 43% 65%
Permit Limit {1,600 1,600 1,110 1,110
Table 3-5: Friday Harbor WWTP Influent BOD and TSS Loading, Wet and Dry Weather
Wet WeatherDry Weather Wet WeatherDry Weather
(Nov-May) (Jun-Oct) |((Nov-May) ((Jun-Oct)
Year Average Average Average Average Daily
Daily BOD |Daily BOD |Daily TSS [TSS
(Ib/day) (Ib/day) (Ib/day) (Ib/day)
2004 361 618 379 432
2005 521 749 427 480
2006 526 555 380 414
2007 503 669 399 446
2008 580 526 444 411
2009 550 579 468 486
2010 576 560 484 441
2011 393 564 497 482
2012 464 788 392 567
2013 322 520 445 383
2014 431 607 315 367
2015 367 481 285 304
2016 410 508 289 325
2017 410 464 359 282
2018 475 541 418 315
Average 459 582 399 409
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Peak month influent BOD loading is currently about 1,077 Ib/day or about 67% of the permit limit
1,600 Ib/day. Peak month influent TSS loading is currently about 716 Ib/day or about 65% of the
permit limit 1,110 Ib/day.

Future Projected Wastewater Flows

Wastewater Average Daily Flow is projected to increase at a growth rate of 1.7% which is
equivalent to the projected population growth rate the Town has determined for population growth.
Table 3-6 displays the existing and projected average and peak flows to the WWTP from the
collection system. Note that existing data presented in Table 3-6 are projected at 1.7% growth
from the averages through 2016, and is conservative because incorporating 2017 and 2018 data
lowers the averages slightly.

Table 3-6: Friday Harbor WWTP Projected Flows

Projected 21
2016 years
2040
Population 2250 3372
Average Daily Flow
(MGD) 0.28 0.42
Peak Month Flow
(MGD) 0.44 0.67
Peak Week Flow
0.62 0.90
(MGD
Peak Day Flow (MGD|0.96 1.44
Peak Hour Flow (MG[2.2 2.88
Peak Instantaneods 2.7 3.0

Peak instantaneous flow is currently restricted by the pumping rate of the influent pump station.
The projected instantaneous flow is estimated based on meeting the need of the peak hourly flow
rate.
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Figure 3-1 shows the existing and projected influent flows and loadings to 2040. Based on the
1.7% growth rate, neither the flow nor loadings are projected to reach the permit limit before 2040.
However, the projected flow would reach 85% of the permit limit (0.59 MGD) by year 2033.

Also, because 2016 was not the highest year for flow or influent loading max month values, an
average value from 2004 to 2016 was used as the starting point for the 1.7% growth. These
values are 762 mg/L BOD, 582 mg/L TSS, and 0.44 MGD influent flow.

Figure 3-1: Existing Peak Month Influent Loading and Flow 2004-2016.
Projected Peak Month Influent Flow and Loading 2017-2040.

1,800 0.80

BOD Max Month Permit Limit = 1,600 Ib/day

______________________________________ 0.70
Flow Max Month Permit Limit = 0.69 MGD
1,400
0.60
1,200 TSS Max Month Permit Limit = 1,110 Ib/day 0.50
3 )
Z 1,000 =
£ —
— 1]
[=T+} 0.40 =
£ o
= 800 z
® o
- 030 =+
600
0.20
400
200 0.10
0 0.00
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Future Projected Wastewater Loadings (BOD, TSS)

Influent loadings of BOD and TSS are expected to increase proportionally with increase in flow.
Table 3-7 displays the projected loadings to the WWTP compared to the permit limits.

This Facility Plan details the alternatives and the selected approach to upgrading the WWTP. The
planned date for completion of the WWTP upgrade is 2023.

Table 3-7: Friday Harbor WWTP Projected Loadings

Permit 2016 21 years
Limits Average (2040)
Population
Estimate - 2,250 3,372
Projected
Average BOD - 524 785
(Ib/day)
Projected Peak
Month BOD 1,600 762 1,117
(Ib/day)
Projected
Average TSS - 409 613
(Ib/day)
Projected Peak
Month TSS 1,110 582 861
(Ib/day)
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4.0 - WASTEWATER TREATMENT FACILITY EVALUATION

The purpose of this section is to evaluate the existing WWTP and its components with respect to
capacity, reliability, and redundancy.

Wastewater Treatment Plant Performance

Treatment Process

A schematic diagram and hydraulic profile of the existing WWTP process is included in Figures
4-1 and 4-2. Wastewater influent enters the facility at the influent pump station (IPS) and is lifted
to the headworks by one of three pumps in the influent pump station. The influent pump station
capacity is designed for 2.62 MGD with two duty pumps and one additional pump as backup. With
this capacity the IPS would meet the majority of future peak flows, but would require all three
pumps under future peak hourly flows.

The influent raw wastewater flows by forcemain to the new headworks placed online September
2019. Before entering the headworks flow passes through an electromagnetic flow meter. At the
beginning of the headworks flow is split to two aerated grit chambers. The IPS will typically
operate with one pump running, and flow rates will be between 1380 and 1060 gpm. At these
flow rates, which are approximately equal to the peak day flow rate, the grit chambers are sized
such that the detention time is always greater than 3 minutes with only one chamber in service.
This will allow for taking one chamber offline for cleaning and maintenance. At the peak hour flow
rate, two of the IPS pumps will be running, and the detention time with both basins online is 5
minutes. With one basin online at the peak hour flow rate, the detention time is 2.1 minutes, which
is still acceptable in the rare circumstance one of the basins needs to be offline during peak hour
flow.

Air flow along the interior of each chamber creates a spiral liquid flow pattern through the chamber
to remove grit but keep organic particles in suspension to be treated in downstream processes. Air
flow can be adjusted to change the velocity of the spiral flow pattern and optimize removal of specific
sizes of particles. The chambers and air flow rates are designed to remove grit of 65-mesh size and
larger.

Each grit chamber is 6 ft wide and 18 ft long with a minimum liquid depth of 7 ft and a maximum
liquid depth of 8.34 ft. This meets recommended width:depth and length:width ratios. The bottom
is sloped to a trough where grit will collect. Grit is collected by pumps, runs through a new cyclone
concentrator, and deposited via a chute to a dumpster.

After grit removal wastewater flows by gravity to two new cylindrical mechanical fine screens each
rated for 2.88 MGD. The screens are in independent channels and have 3 mm openings. In the
event of an extremely high flow event or failure of both mechanical screens, a manual bar screen
with 3/ 80 spacing wi t Hocatedio atpirdiodegeydenochammel. 5 MGD i s

Details of the headworks improvements completed fall 2019 are described in the 2017
Wastewater Treatment Plant Headworks Improvements and Tertiary Treatment Report.

After screening and grit removal, wastewater flows by gravity to the Sequencing Batch Reactor
(SBR) treatment system. The SBR system consists to two SBR basins which operate in
alternating sequencing. While one tank is filling, the other tank is reacting, settling, and decanting.
Two basins are never filling at the same time. The tanks fill by gravity via the influent distribution
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manifold at the bottom of each tank. During the fill stage, no aeration is provided, allowing a
biomass to develop. Once the desired liquid level is reached in the first tank, flow is diverted to
tank 2, and aeration starts in tank 1 which is known as the react stage. A biochemical reaction
occurs during the react stage while no new influent or BOD is entering the basin. Aeration is
provided by three blowers. A single blower is dedicated to each basin, allowing the third blower
as a spare. However, typically two blowers are used to meet the aeration demand during the react
stage. The react stage is followed by the settle stage and the decant stage. The control software
is programmed to allocate appropriate time for each stage and allow enough time to settle and
decant before tank 2 fills. After settling, decant begins by automatically opening the decant valve.
The floating decanters are set approximately 18-inches below the liquid level to ensure only clear
liquid enters and not scum. An idle stage follows the decant stage. During this stage the basin
waits for the fill to complete in tank 2. Wasting occurs at the beginning of the idle stage.

After wastewater leaves the SBR system it flows by gravity to two post equalization basins. The
purpose of these basins is to control the flow rate through tertiary treatment and the disinfection
system. The flow is pumped via submersible pumps in each basin to the tertiary treatment filter
system.

In 2018 a new tertiary treatment system was installed prior to UV disinfection. The system is a
Kruger Hydrotech DiscFilter. Under normal conditions (TSS approximately 50 mg/L), the effluent
filter is able to reduce the TSS concentration by 50%.

The last treatment step consists of disinfection. The treated wastewater under normal conditions
flows through the UV disinfection system, but can be diverted to a chlorine contact basin if
necessary. The UV system consists of 1 UV channel containing 2 banks of lamps. Each bank
contains 2 modules each with 6 lamps. This provides a total of 24 lamps. As effluent passes
around each lamp the bacteria is exposed to UV light for disinfection.

Effluent normally discharges via gravity to the Friday Harbor marina. The existing outfall extends
approximately 1,775 feet into the bay with a diffuser at the end. The seaward 745 feet of pipe
was installed in 1984 and is 16-inch diameter High Density Polyethylene pipe. Approximately
1,030 feet of 10-inch diameter cast iron pipe between shore and the new HDPE pipe was not
replaced. The cast iron pipe is now badly corroded and needs to be replaced. It is highly
recommended that the Town replace this corroded pipe with new, corrosion resistant materials
and ensuring sufficient future capacity. The Town is currently in the design phase of upgrading
the outfall line.

Existing Staffing

The WWTP is staffed from 7:30 AM to 3:30 PM five days a week with 3.5 full time employees and
with 24-hour call-out. The plant is not staffed during the weekends. The lead operator is Group
Il, and two other operators are also Group Il. The WWTP must have at least a Group Il operator
in reasonable charge of daily operation.
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Design Criteria

Under WAC 173-220-150 (1)(g), influent flows and waste loadings must not exceed approved
design criteria (Table 4-1).

Table 4-1: Existing Design Criteria for Friday Harbor Wastewater Treatment Plant

Parameter Designh Quantity
Maximum Month Design Flow (MMDF) 0.69 MGD

Biochemical Oxygen Demand (BODs) i Max. Month 1,600 Ib/day
Total Suspended Solids (TSS) i Max. Month 1,110 Ib/day

Current Wastewater flows to the treatment plant are approximately:

Average Annual Daily Flow: 0.29 MGD (0.36 MGD max value recorded)
Peak month: 0.46 MGD (0.58 MGD max value recorded)

Therefore, the treatment plant is currently operating below design capacity. However, based on

the flows and loads projected in Chapter 3, the existing wastewater facilities will reach current
design criteria limits (85% of Flow Limit) as soon as the year 2033.

Industrial Wastewater Producing Facilities

The Town of Friday Harbor does not receive wastewater from industrial sources.

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 4.0 - WASTEWATER TREATMENT FACILITY EVALUATION
24



TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 4.0 - WASTEWATER TREATMENT FACILITY EVALUATION
25



TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 4.0 - WASTEWATER TREATMENT FACILITY EVALUATION
27



Facility Capacity

Table 4-2 shows the capacity of the major components of the existing WWTP. Based on these
capacities and the projected peak flows, the table also shows the components which require
capacity upgrades.
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Table 4-2: Existing WWTP Component Hydraulic Capacity

Component (No.)

Existing Capacity

Status

Influent Pumps (3)

Duty: 2.62 MGD (1.31 MGD each)
(Duty: Two Pumps)

Meets projected flows

Mechanical Screen (1)

2.88 MGD per Screen, 5.76 MGD
total.

Exceeds projected flows.

Grit Basins 2.15 MGD each, 4.3 MGD total. Exceeds projected flows
Bar Screen (1) 5+ MGD Exceeds projected flows
Influent Flow Measurement (1) NA Meets projected flows

I nfl uent Hpadwoikat@SBR ¢ 3.0+ MGD Exceeds projected flows

SBR

0.69 MGD (Max Month)

Exceeds projected flows,
redundancy recommended.

(Sequencing Batch Reactor)

1.6 MGD (Peak Day)

Exceeds projected flows,
redundancy recommended.

2.6 MGD (Peak Hour)

Upgrade Needed, redundancy
recommended.

Effluent Piping t(

3.1 MGD

Exceeds projected flows

Effluent Flow Measurement (1)

Malfunctioning

Upgrade Recommended

Effluent Outfall Pipeline: 10-inch

0.7 MGD

Upgrade Recommended

Meets projected flows,

Digester 370,000 Gallons
Upgrades Recommended
Meets projected flows,
Belt Press 200+ gpm @ 0.5% Solids Upgrade / Replacement

Recommended

Sludge Dryer (Abandoned)

0.5 Wet Ton per Hour

Unit has been abandoned and
decommissioned. Dewatered
biosolids are transported off
site to a composting facility.

No Upgrade Recommended.

Post Equalization Basins

80,000 gallon total - 0.8 MGD max
day flow

Upgrade N/A

Flow Equalization Overflow 12-inch

1.1 MGD x 2=2.2 MGD

Upgrade N/A

Flow Equalization Pumps (4)

532 gpm = 1.5 MGD per basin

Exceeds projected Flows

Does not meet projected flows
or recommended redundancy.

Tertiary Treatment Disc Filter 1.44 MGD Not an essential long term
solution.
No Upgrade Recommended.
UV Disinfection 2.3 MGD Upgrade Recommended
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Headworks Evaluation

The headworks components are considered to be the 3 influent pumps, mechanical screens,
manual bar screen, influent flow measurement, and grit removal.

General

The influent pump statonisi n good working order and satisfac
throughout this planning period. The mechanical screens, manual bar screen, influent flow
measurement, and grit removal basins were all installed and placed online in September 2019.

These components all have full redundancy and meet or exceed future peak flows.

Influent Piping

The existing influent piping is more than adequate for current and future peak flows. It is
recommended that these existing pipes be video inspected to determine their condition prior to
construction of the proposed new facilities.

Existing Treatment System Evaluation

Treatment Plant Performance

In recent years, the Town has experienced considerable difficulty meeting permitted effluent
limits. More specifically, the Total Suspended Solids limit of 30 mg/L has been exceeded on
numerous occasions. These violations are the result of multiple factors in the design and
performance of the existing SBR system. The primary factors effecting the high TSS are:

a) Solids passing through old headworks. This issue should be corrected with the new
headworks being placed online September 2019.

b) Asaresult of item 1, solids were becoming lodged in the decanter solids exclusion valves.
These valves were being lodged open with solids not caught in the headworks. This
resulted in Mixed Liquor Suspended Solids (MLSS) being sent to UV disinfection that has
not gone through all stages of the SBR process. In other words, MLSS is entering the
decanter during the fill, react, and settle stages resulting in higher levels of TSS. This
issue should be corrected with the new headworks being placed online September 2019.

c) Undersized SBR basins Asapeak tlowhentarthe 8BRphe aydle f | ows .
times adjust (shorten) to accommodate the higher flows. However, when peak flows reach
approximately 0.5 MGD or higher the cycle times can not be shortened any further and a
Aifilled decanto stage is allowed. During thi:
being filled with screened effluent. This allows for short circuiting of untreated wastewater
during most peak flow events. In wastewater, peak flows typically occur during the winter
months corresponding to rain events.

The existing treatment plant also lacks redundancy. If one SBR basin needs to be taken offline
to perform maintenance on items such as the decanter solids exclusion valves, then the remaining
SBR must be converted to a plug flow system with aeration only which is not successful at treating
wastewater for more than 24 hours.
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Plant Piping Capacity

Existing piping on site ranges from 4 inches to 16 inches in diameter and anywhere from 10 to 40
years old. The majority of the piping was installed during the 2004 upgrade, but some piping from
the original plant is still in use. In most cases, the existing piping exceeds the projected peak flow
of 2.88 MGD. For some pipes that may be repurposed, it is recommended that these pipes be
inspected with video to verify condition.

Blowers

The plant has five existing blowers and one new blower. Three are dedicated to the SBR system
for aeration, two are dedicated to the digester, and one is dedicated to the new aerated grit basins.
The three SBR blowers were outfitted with VFDs in January 2017. The existing blowers have the
capacity needed for existing and future aeration demand, however they are over 14 years old. It
is recommended the existing blowers are replaced.

Receiving Waters

Description of the Receiving Waters:

The Friday Harbor WWTP discharges to Friday Harbor, an embayment connected to the San

Juan Channel . The discharge waterbody qual
There are no other significant point source outfalls nearby. Non-point sources of pollutants are
generally limited to stormwater runoff from Friday Harbor and from activities at the Friday Harbor
Marina. Ambient background data as summarized from the Fact Sheet:

Table 4-3: Ambient Background Data

Parameter Value used

Temperature (highest annual 1-DADMax) 11.19deg C

pH (average) 7.7 standard units (su)

Salinity 29.75 practical salinity units (psu)
Ammonia 0.715 mg/L-N

Dissolved Oxygen (10" Percentile)* 5.0 mg/L

* Low dissolved oxygen value may be due to natural conditions based on similarly low values
observed at other stations within the San Juan Islands that do not have direct anthropogenic
influences.

The Friday Harbor embayment of the San Juan Channel is listed on the Ecology 303(d) list as
i mpaired for Di ssol ved Oxygen. The e mbNatgrsnef
Concerndo water body for fecal coliform bact

Location of the Point of Discharge

The point of discharge in Friday Harbor is at coordinates Latitude: 48.541111, Longitude: -
123.013333. The discharge point is approximately 1,750 LF east-northeast off the shore at the
end of McDonald Street in Friday Harbor, and approximately 125 LF beyond the marina
breakwater. The nearest shoreline is approximately 700 LF to the west-northwest. The outfall
pipe terminates at a depth of -55 feet mean lower low water (MLLW) and is equipped with a 45-
foot long diffuser section that consists of four (4) inch diameter ports spaced 15 feet apart. See
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Figure 6 from Appendix F - Engineering Report (2 pages) for maps showing the location of the
point of discharge.

Applicable Water Quality Standards

Applicable water quality standards are defined in water quality standards for surface waters of the
state (WAC 173-201A), and more specifically for this site marine water quality standards (WAC
173-201A-210) for the Extraordinary category. The Friday Harbor facility must meet Tier 1
Antidegradation requirements (WAC 173-201A-210). Additional detailed applicable water quality
standards and discussion are presented in the Fact Sheet.

How water quality standards will be met outside of any applicable dilution zone

Water quality standards will be met outside of any applicable dilution zone by maintaining facility
discharges in compliance with the discharge permit. As described in the Fact Sheet, Ecology
conducted a reasonable potential analysis, using procedures established by the EPA and by
Ecology, for each pollutant and concluded the facilities discharge/receiving water mixture will not
violate water quality criteria outside the boundary of the mixing (dilution) zone if permit limits are
met.

Inflow / Infiltration Studies

Significant 1&l has contributed to the Towns peak flows entering the wastewater treatment plant.
The Town of Friday Harbor completed an I&l study in 1977 and in 2018/2019 as part of the
General Sewer Plan update. The Town has ordinances in place prohibiting discharge of
stormwater to the sanitary sewer collection system, however the Town lacks the resources and
funding to enforce 1&I policies. An I&I program is being developed by the Town to reduce impact
on the sewer collection system and wastewater treatment facilities. An I1& Program and Corrective
Measures Plan is included in the 1&l Study portion of the 2019 General Sewer Plan.

A simple analysis of average daily wet weather flows vs dry weather flows shows that wet weather
flows are on average 0.095 MGD higher than dry weather flows. This equates to approximately
34% of annual average flows.
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Digester Evaluation

The SBR sludge is pumped into the digester, where it is stored and aerated by two dedicated
blowers. The digester slowly fills during the week, and sludge is pumped when dewatering/drying
activities are scheduled. The digester does not currently have a decant system or appropriate
monitoring.

The digester has 370,000 gallons of storage capacity.
Current Digester Parameters:

Average wastage rate = 12,000 i 13,000 gallons per day
Average concentration = 4,000 i 5,000 mg/L
Average weekly volume added = 90,000 (3,400 lbs/week dry solids)

Total digester volume range = 92,500 gallons (min.) @ 5-ft SWD to 277,500 gallons (max) @ 15 6

SWD
Reserve Capacity range = 277,500 to 92,500 gallons (1-3 weeks)

A decanting system is recommended to allow the digester to store a thicker concentration with
less volume. It is also recommended that the digester be outfitted with dissolved oxygen, pH, and
level sensors for better operational control. These controls will allow the operators to effectively
maximize denitrification while maintaining pH control.

Utility Water Systems Evaluation
The utility water system components are considered to be the 3W Effluent Water System,
Automatic Sediment Filter Equipment, 60,000 gallon storage tank, and 2W Water System with Air

Gap, Pumps, Hydropneumatic Bladder Tanks, and Controls.

3W Effluent Water System

The 3W water is currently pumped ( usi ng 5 HP Gor man Rupiminymod e |

clog centrifugal pumps) from the effluent channel to the system, supplying water to the belt press
spray wash, drum dryer condenser, and odor control units. It is estimated that the weekly 3W
water demand varies between 90,000 gallon and 120,000 gallons. However, with the drum dryer
offline the demand is currently 10,000 to 30,000 gallons per week. And with the proposed
centrifuge upgrade the demand will be approximately 5,000 to 10,000 gallons per week.

Sediment Filter Equipment

An Amiad sediment filter was installed for 3W water needs. It has been problematic from the
beginning, and has been taken off line. The Town tried 100 micron and 50 micron screens, but
found that they are all problematic. The main problem is that the unit must backwash continuously
to keep up with fouling issues.

A new filter is needed to protect the solenoid valves and prevent clogging issues at small nozzle
locations. Recommendation is to install a compressible media filter system designed for 5+
micrometer particle removal and turbidity reduction, such as the Schrieber Fuzzy Filter system.
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Existing 3W Storage Tank

The existing storage tank is a Mt Baker Silo concrete tankthatis2 6 6 di andlleda £ra al506 si d
water depth. The actual capacity is approximately 59,500 gallons. Since the 3W Gorman Rupp

pumps may be disabled due to various reasons (low flow at the effluent channel, pump failure,

and/or 3W filter system failure) it is recommended that the 3W storage tanks be sized for the 1

week demand.

2W Water System with Air Gap/Pump Units

A 2W water system serves the WWTP seal water, spray water, and hose service connections.
The existing 2W water system was configured with an air gap, booster pumps, bladder tanks, and
controls. However, the air gap system did not work and has been disconnected. 2W water
currently flows through a Reduced Pressure Backflow Assembly (RPBA). Improvements are
recommended to bring the system into compliance with WAC 246-290.

Solids Handling Facilities Evaluation

The solids handling components include the Roediger Belt Filter Press, Fenton Drum Dryer,
Biofilter Odor Control Unit, and Solids Handling Buildings. The Fenton Drum Dryer has been
taken offline during the summer of 2019.

The solids at the Friday Harbor WWTP are stored in a 370,000 gallon digester and processed on
a weekly basis. The process includes a Roediger Belt Filter Press which dewaters and thickens
the sludge from 4,000 mg/L (approx.) solids to 12% solids (approx.). The average sludge output
is 13.5 wet tons per week (16 CY of cake at 12%). This equates to approximately 1.7 dry tons
per week.

The digester is configured with a floating aerator which can be used on a daily cycle, as needed,
to mix, aerate, and digest solids. The digester consistently has a solids concentration range
between 3,000 and 5,000 mg/L. The digester is not configured for decanting, so the solids
concentration remains relatively constant year round.

Friday Harbor currently pumps liquid from the digester to their gravity belt filter press to thicken
and dewater sludge prior to hauling offsite. The belt filter press is only able yield cake with 11%
to 13% solids. In addition, it is fairly old (installed in 1995) and ready for a major rebuild.

Thedewatered cake is hauled to La Connerdés compost.i
and tipping costs are significant, and the Town wants to streamline the process as much as

possible. In addition, improvements will need to consider turning radius and sludge box access

to minimize haul truck time and noise on site during the pick-up/drop-off periods (typically

5:00am).

Currently there is no demand for the dried biosolids in the Town of Friday Harbor or on San Juan
Island.

Belt Filter Press
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The existing belt filter press is a Roediger Tower Press model # TP 12.43 (with Roedos Model L-
1 polymer system), installed in 1995. The belt filter press has a 1.2 meter belt and an input
capacity of 200+ gpm at 0.5% solids. In addition, the spray water system (3W) requires roughly
10 - 30 gpm during operation.

In late 2006 the Roediger Corporation closed their belt press division. In early 2007 this
technology was purchased by Charter Machine Company (CMC), and since then CMC is
manufacturing belt press equipment using similar technology. The Town currently purchases
spare parts from Tri-borough Services in Pennsylvania.

Digested sludge is pumped from the digester and fed to the belt filter press. As the sludge is
pumped to the belt press a polymer solution is metered and injected into the sludge feed line,
where it is mixed and aged prior to flowing on the belt of the gravity section of the belt press.

Once the sludge exits the high pressure zone of the belt press, the sludge is deposited into the
sludge feed hopper. Hopper capacity = 8 CY.

Design information:
Input Parameters:

0.45%, 90,000 gallons per week (3,400 lbs/week dry solids)
Polymer: 10-20 Ibs/ton
Make Down Water: As Needed.

Output:

14% solids, 2,900 gallons per week or 14.4 CY of cake (3,400 lbs/week dry solids)
Mother Filtrate: Approximately 87,000 gallons per week

Wash Filtrate: Approximately 10,000 i 30,000 gallons per week.

Solids Capture = 90% to 95%

The unit produces a dewatered product somewhere between 11% and 13% solids. The belt filter
press unit is aging significantly, requiring constant maintenance and nearing its end of life. In
addition, since the Town is now sending cake to the Town of La Conner, the preferred solids
concentration is 16% or more. It is recommended that the filter press is replaced with newer
technology such as a centrifuge that would last 20 years or more and provide high solids %
product, demand less wash water, and fit inside a smaller footprint.

Fenton Drum Dryer (offline)

The Fenton Drum Dryer was taken offline in the summer of 2019. The information below is
included in the event the dryer is used in the future.

The propane powered Fenton Drum Dryer is a model RK-36 with a design processing capacity of
% wet ton per hour. Condenser water requirement = 60 gpm at 45 psi (40,000 - 70,000 gallons
per week). This unit was installed in 2004.

The drum dryer has been problematic, and difficult to maintain. In addition, the manufacturer
(Fenton) is no longer in business. Based on research, it appears that RDP Technologies, Inc.
has pur chased Fentldowéver, the drging madustry @ ynoving away from drum

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 4.0 - WASTEWATER TREATMENT FACILITY EVALUATION
36



dryers and towards belt dryers for municipal sludge applications. If the Town plans to continue
producing Class A Biosolids it is recommended the Town replace their existing drum dryer with a
new belt dryer, however given the newly adopted plan to send cake to the Town of La Conner a
new dryer is not necessary.

Biofilter Odor Control

The Town installed a biofilter odor control unit for foul air from the solids area. Unit appears to be
working as intended. One maintenance item to note is that piping joints should be checked
periodically for leakage to ensure air transfer is working at the desired efficiency.
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Tertiary Treatment and Disinfection Evaluation

The ultraviolet disinfection system components are the Wedeco UV Modules, Effluent Channel,
and Flow measurement equipment. The tertiary treatment system component is the Veolia
Hydrotech discfilter.

UV Equipment

The existing Wedeco UV equipment currently meets the Towns influent flows and loadings.
However, it is projected that the UV system will need to be expanded in 5-10 years when the peak
hour flow is projected to exceed 2.3 MGD. The current system consists of 1 channel with 2 banks.
Each bank contains 2 modules with 6 lamps each. Each bank, as well as the channel width, has
the capacity to add a third module. This expansion will be necessary if peak flows were to reach
1.96 MGD, which would be 85% of the design flow rate.

In addition, a shelter over the UV disinfection area is recommended to protect equipment, prevent
algae growth, and provide a more comfortable working area.

Disc Filter

A new disc filter was installed and placed online during the spring of 2018. The discfilter is a
Veolia Hydrotech Discfilter model HSF2208-1C. The filter was installed after the effluent
equalization basins so that it receives a relatively steady flow rate. The filter has a design capacity
of 0.66 MGD and a future total capacity of 1.44 MGD. The filter contains 8 filter discs with a
diameter of 2.2m and a pore size of 10um. After exiting the filter effluent flows by gravity to the
UV disinfection channel. A high flow bypass also exists on the filter in the event flows exceed
1.44 MGD.

The disc filter was sized to handle future max day flows (1.44MGD, 2040) but not future peak
hour flows and does not have full redundancy. The disc filter was installed in response to high
effluent TSS and will likely not be critical to the treatment process after the headworks upgrades
completed September 2019 and plant upgrades scheduled for 2023. However, the Town plans
to keep disc filter in place permanently as extra security to achieve quality effluent.

Miscellaneous Items - Evaluation

Other items include the flat roofs on existing buildings, outfall improvements needed, and other
considerations.

Flat Roof buildings

The following buildings have flat roofs which are slowly becoming maintenance concerns due to
drainage issues:

1 Operations Annex Building
1 Water Utilities Building

91 Blower Building

1 Operations Building
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New sloped metal roofs could be provided for these buildings. Metal roof design could include
standing seam configuration, 4:12 to 6:12 slopes, and prefabricated trusses.

Outfall Upgrade

Effluent normally discharges via gravity to the Friday Harbor marina. The existing outfall extends
approximately 1,775 feet into the bay with a diffuser at the end. The seaward 745 feet of pipe
was installed in 1984 and is 16-inch diameter High Density Polyethylene pipe. Approximately
1,030 feet of 10-inch diameter cast iron pipe between shore and the new HDPE pipe was not
replaced. The cast iron pipe is now badly corroded and needs to be replaced. This 10-inch
portion of the existing outfall is undersized and will need to be replaced soon since peak flows are
restricted. It is highly recommended that the Town replaces this corroded pipe with new, corrosion
resistant materials and ensuring sufficient future capacity. The Town is currently in the design
phase of the outfall line upgrade project.

For additional information, see Appendix F - Wilson Engineering Proposed Sewer Outfall
Replacement engineering report completed in June 2016.
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5.0 - WASTEWATER TREATMENT ALTERNATIVES

The purpose of this section is to identify and describe the improvement alternatives to the existing
facilities. The goal of this evaluation is to select an alternative that is cost effective, reliable and
low maintenance, fits within site constraints, and has effective treatment and capacity for current
and future flows and loadings.

Facility Loadings

The performance of the existing WWTP is a primary reason improvements are needed. As
described in Chapter 4.0, the current plant is not effectively treating wastewater for a variety of
reasons. To correct the treatment problems and add redundancy to the treatment system, a
significant upgrade to the wastewater treatment plant is needed.

Table 5-1: Current Permitted Influent Flow / Loading Limits

Current Permitted Facility Load Limits
Maximum Month Design Flow (MMDF) 0.69 MGD
BOD:s Influent Loading for Maximum Month 1,600 Ib/day
TSS Influent Loading for Maximum Month 1,110 Ib/day

Table 5-2: Existing Influent Flows and Loadings

Flow BOD TSS Ammonia Alkalinity TKN
(MGD) | (Ib/day) | (mg/L) | (Ib/day) | (mg/L) | (Ib/day) | (mg/L) | (Ib/day) (mg/L) (Ib/day) | (mg/L)
ADF 0.28 524 224 409 175 70 30 539 231 117 50
MMWWF 0.44 762 208 582 159 99 27 763 208 165 45
Max Day 0.96 762 95 582 73 99 12 763 95 165 21
PHF 2.2 762 42 582 32 99 5 763 42 165 9
PIDF 2.7

Table 5-3: Future (2040) Influent Design Flows and Loadings

Flow BOD TSS Ammonia Alkalinity TKN

(MGD) | (Ib/day) | (mg/L) | (Ib/day) | (mg/L) | (Ib/day) | (mg/L) | (Ib/day) (mg/L) | (b/day)| (mg/L)
ADF 0.42 785 224 613 175 105 30 809 231 175 50
MMWWE | 0.66 1141 207 872 158 149 27 1144 208 279 45
Max Day 1.44 1141 95 872 73 149 12 1144 95 279 23
PHF 2.88 1141 48 872 36 149 6 1144 48 279 12
PIDF 2.7

Max Day flow was calculated by multiplying Average Daily Flow by 3.4, which is the observed
peaking factor of existing influent flows.

Peak Hourly Flow was calculated by multiplying Max Day Flow by 2.0. The actual observed
peaking factor is closer to 2.29, however with planned | & | reduction a peaking factor of 2.0 is
very conservative. This equates to an Hourly to Average Daily Flow peaking factor of 6.86.
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Peak Instantaneous Design Flow (PIDF) is 2.7 MGD which is the high flow rate of the Influent
Pump Station.

Table 5-4: Additional Effluent Design Criteria

Parameter Limit Condition Notes
pH range 6-9 Min-Max (Std. Units)
Fecal Coliform 28/100 mL Monthly Geometric Mean
Fecal Coliform 400/100 mL Weekly Geometric Mean
BOD 30 mg/L Ave Monthly (85% Removal)
40 mg/L Ave Weekly
TSS 30 mg/L Ave Monthly (85% Removal)
20 mg/L Ave Weekly
Design Population 3372

Treatment Alternatives

Three treatment alternatives have been evaluated in this facilities plan based on Cost
Effectiveness (Construction and Operations), Treatment Effectiveness, Operations and
Maintenance Demands, and Site Layout.

The three treatment alternatives evaluated are:

1. Sequencing Batch Reactor Expansion
2. Conventional Extended Aeration
3. MBR Treatment

Alternative treatment facility locations were not considered due to high anticipated costs of
relocating, existing collection system configuration, and lack of appropriate land.

All treatment alternatives will have similar effectiveness at biologically treating dilute influent flow
during wet weather events, however, the longer residence time of the extended aeration process
will provide more effective treatment as compared to the other alternatives.

All treatment alternatives would be sized to hydraulically handle future peak instantaneous flows.
The MBR option is the most sensitive to peak flows and would require an equalization basin to
regulate those peaks.

Plant Classification

Sequencing Batch Reactor Expansion = Classification IlI
Conventional Extended Aeration = Classification Il
MBR Treatment = Classificaiton Ill

Since tertiary treatment exists in the form of a disc filter the extended aeration alternative would
also be classified as Class Ill, however, given the very simple operation of the disk filter, a
Classification of Il would be most appropriate for that alternative.
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Alternative 1 - Sequencing Batch Reactor Expansion

SBR Process Description

A Sequencing Batch Reactor or SBR is a type of activated sludge process in which the entire
process occurs in a single reactor basin. The treatment process occurs over a series of stages,
Fill, React, Settle, Decant, and Idle. The SBR process is the process of the existing wastewater
treatment plant at the Town of Friday Harbor.

During the Fill stage, screened influent enters the basin and is added to the existing biomass
remaining from the previous cycle. This stage may be mixed or aerated depending on treatment
needs. In the existing SBR system the Fill stage includes static fill, mixed fill, and aerated fill.

In the React stage, no additional wastewater enters the basin and the wastewater is aerated for
a period of time required depending on the desired effluent quality. Most of the BOD is removed
during this stage. Mixing and Aeration can be turned on or off in the Fill and React stages
depending on Nitrification, Denitrification, or Phosphorus removal requirements.

In the Settle stage, activated sludge settles from the treated effluent without inflow or outflow. No
mixing or aeration occurs during this stage. This stage is followed by the Decant stage where
clear supernatant is removed for disinfection.

The final stage is the Idle stage. This stage is used depending on the system objectives. An idle
stage is not necessary, but may be used for sludge wasting.

The proposed SBR process would include expansion of the existing plant with the addition of a
third SBR basin. The three basin design would allow for more flexibility and control of the process
and the ability to handle high flows. Three basins would also allow redundancy in the treatment
process by allowing one basin to be taken offline during normal flows. With three basins, each
basin would potentially be at a different stage of the SBR process. The new third basin would be
75-ft x 24-ft, and 20-ft side water depth and have a volume of approximately 0.81 million gallons.

Figure 5-1: SBR Process Diagram

FILL REACT SETTLE DECANT / IDLE
v v v
SCREENED o) ¢ v TO
WASTEWATER —¥ o o L — EQUALIZATION
OO
O
A WAS TO

DIGESTER

SBR Cost Effectiveness (Construction / Operations & Maintenance)

The SBR system can be installed adjacent to the two existing SBR basins in space previously
allocated for expansion. The third basin would be the same size and configuration as the
previous two existing basins. The primary additional components would be concrete walls & slab,
process piping, and internal SBR equipment. The SBR system does not require a clarifier for
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solids separation which would eliminate additional concrete costs. These features keep the
overall capital costs for an SBR system relatively low compared to the MBR option, but
significantly higher than the Extended Aeration option. Also, the sophistication of an SBR system
has proven to require extra costs for pumping, control valves, monitoring systems, and SCADA
features. Earthwork costs would be similar to the conventional extended aeration plant due to
excavation and backfill required.

The estimated capital costs for an SBR system, including contingency, sales tax, and engineering,
were determined to be approximately $4.7 Million. This construction cost is low relative to the
other alternatives. However, the SBR would have higher operations and maintenance costs due
to the complexity of an SBR plant and higher aeration requirements. SBR plants require more
operator attention to manage the stages of each basin and adapt to changing flows, as a result
operations labor hours per week are increased. Additionally, the SBR alternative would require
the addition of one 20 HP blower for the third basin.

SBR Treatment Effectiveness

The performance of the SBR system has proven to be unreliable over the years since the existing
SBR plant was first constructed. The variable flows and loadings have not been easy to manage
and have resulted in numerous violations, mostly with effluent Total Suspended Solids. The SBR
system is susceptible to disruption by peak flows which the Town sees routinely. Given the history
of the existing SBR system and its challenges with meeting existing effluent requirements in the
past, the SBR alternative would not be the recommended solution for Friday Harbor.

SBR Operations & Maintenance

With a typical SBR, equipment such as clarifiers, anoxic basins mixers, recirculation pumps, and
RAS pumps are not necessary as the treatment occurs in a single reactor basin minimizing
operation and maintenance requirements. However, the Town of Friday Harbor has had many
challenges with the existing SBR and the required attention necessary to maintain each basins
equipment. The decanter exclusion valve equipment specifically has disrupted the treatment
process on numerous occasions requiring tanks to be drained completely for repairs.

The brains of an SBR are in the automatic controls, valves, and switches which require more
attention and higher maintenance skills than other processes. The sophisticated nature of a three
basin SBR results in significant operator attention and required maintenance.

SBR Site Layout

Figure 5-2 below shows the proposed layout of an SBR system on the existing site. The proposed
layout would utilize previously allocated space to the east of the two existing SBR basins for a
third basin of equal size. The proposed third basin would be 75-ft long x 24-ft wide with a side
water depth of 20-ft. This basin would also be a concrete basin matching basins 1 and 2, however
the internal equipment for all three basins would be upgraded with the latest SBR equipment. The
primary reason to upgrade the SBR equipment for the two existing basins would be to address
the ongoing trouble the plant has with the solids exclusion valves. The existing concrete post
equalization basins would remain.

The site layout for the SBR option fits well on the existing site since space was previously
allocated for a third basin, however significant piping, pumping, and the addition of a building
would be needed to accommodate a third basin.
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Alternative 2 — Membrane Bioreactor (MBR)

MBR Process Description

The MBR system is a type of activated sludge biological treatment process that uses a membrane
for filtration along with a suspended growth bioreactor. After grit removal and screening,
wastewater enters the equalization basin to prevent surges through the MBR. After equalization
wastewater enter the anoxic zone at the front end of the plant. In the anoxic zone, wastewater is
mixed with Return Activated Sludge (RAS) from the MBR basin as well as mixed liquor from the
aeration zone. This process is known as the Modified Ludzack-Ettinger (MLE) process which
achieves higher levels of denitrification. After the anoxic zone, wastewater flows to the aeration
zone for biodegradation and continued mixing of the activated sludge. Aeration and Mixing is
performed by diffusers mounted to the basin floor. After aeration, wastewater is sent to the MBR
basin for filtration. In the MBR basin, clean water is pulled through the membrane and sent to
disinfection. Waste Activated Sludge is sent from the MBR basin to the digester and Return
Activated Sludge is recycled to the front end anoxic basin. For the proposed alternative, two
identical MBR systems would be installed for redundancy and flexibility.

Figure 5-3: MBR Process Diagram
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MBR Cost Effectiveness (Construction / Operations & Maintenance)

The estimated capital costs for construction of this alternative, including contingency, sales tax,
and engineering, are estimated to be $8.4 million. The MBR alternative has the highest equipment
costs and overall construction costs as a result. The equipment costs alone are $2.15 million.
This includes aeration equipment, mixers, blowers, pumps, and the membrane units.

The operations and maintenance costs are higher than our recommended alternative (Alternative
317 Extended Aeration), due primarily to the additional operator attention required and electrical
costs to control the process. The wasting process will be improved however due to an increased
mixed liquor concentration from the MBR. This will result in more digester capacity and more
efficient sludge drying which will save operator time and energy.

MBR Treatment Effectiveness

MBR systems are incredibly successful at producing high quality effluent. The MBR process will
easily achieve BOD less than 10, TSS less than 1, and Total Nitrogen less than10. During normal
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flows the MBR process produces high quality effluent, however shock loads can disrupt the
membranes. To address this, we have included an equalization basin to control the flow into the
MBR plant. Overall the MBR system is the best option for treatment effectiveness and would
meet any anticipated effluent limits now and well into the future.

MBR Operations & Maintenance

The operations and maintenance of an MBR system has significant complexity. The operators
must closely monitor each basin, control flow between basins, and monitor recycle rates in order
to achieve proper treatment. While this alternative produces very high quality effluent, it is
significantly more complex and less forgiving then the extended aeration process.

For maintenance, the MBR system would require routine checks on pumps, valves, mixers,
aeration equipment, and additional process equipment. These duties would increase work load
and demand significantly higher operator hours.

MBR Site Layout

Figure 5-4 below shows the proposed layout of an MBR system on the existing site. The proposed
layout would utilize the existing SBR basins. The West Basin would be converted to an
equalization basin. The west basin is 256,000 gallons which would provide 27% of current peak
day, 18% of future peak day, and 61% of future average day flows. All internal piping would be
removed and pumps and mixers would be installed. The East Basin would be divided in half with
a concrete wall creating two independent flow paths. For each flow path three basins would be
divided by concrete walls: an anoxic basin, aeration basin, and MBR basin. The anoxic basin
would include mixers and feed forward pumps. The aeration basin would include fine bubble
diffusers mounted to the floor. The MBR basin would include the MBR cassettes.

The site layout of the MBR system is a significant advantage over the Extended Aeration and
SBR alternatives. This option would utilize only existing basins and not require additional basins.
This would allow the site configuration to stay the same, keeping the existing parking lot to the
east. This option would also free up the two post-equalization basins.
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Alternative 3 - Conventional Extended Aeration Process

Conventional Extended Aeration Process Description

The Extended Aeration process consists of activated sludge biological treatment and clarification
system configured in an anoxic basin followed by aerated rectangular basin followed by two
circular clarifiers. The process uses a long sludge age, activated sludge process to create a very
cost effective treatment solution. After grit removal and screening, wastewater enters the anoxic
basins where it is mixed with the mixed liquor from the aeration basin for denitrification.
Wastewater then flows to the aeration basin for biodegradation and mixing of the activated sludge.
Aeration is performed by bubble diffusers on the basin floor.

After aeration, suspended solids are separated from effluent in the clarifier. Clear effluent flows
from the surface of the clarifier over weirs to disinfection. Sludge is drained from the bottom of the
clarifier as Waste Activated Sludge (WAS) to the digester. Return Activated Sludge is recycled
to the front end of the anoxic basin. For the proposed alternative two identical trains would be
installed to achieve greater redundancy and flexibility.

Figure 5-5: Conventional Extended Aeration Process Diagram

ANOXIC AERATION

CLARIFIER
BASIN
Y BASIN v
v
e, 0® 0P 0
} > o O DISINFECTION
» O O
(o] (o]
o] o
\ WAS TO
RAS DIGESTER

Conventional Extended Aeration Costs (Construction / Operations & Maintenance)

The estimated construction costs for this option, including contingency, sales tax, and
engineering, were determined to be approximately $4.7 million. This alternative is very cost
effective relative to the MBR system and comparable to the SBR expansion. The most significant
costs for this process would be the addition of two concrete clarifiers, which are estimated to cost
$495,000. However, this alternative would utilize the two existing SBR basins and a majority of
the existing piping and aeration system.

For the operations and maintenance costs the extended aeration option has a very low yearly
cost of operating. The most significant operation cost is the power required to run the blowers for
aeration. The existing three 20 HP blowers used for the SBR system would provide sufficient
aeration, however these blowers should be replaced and would be running constantly rather than
intermittently which would increase the electrical costs.
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Both construction and operations costs make the extended aeration option preferred when
compared with the other alternatives presented.

Conventional Extended Aeration Effectiveness

The effluent from a conventional Extended Aeration system is estimated to be less than 20 mg/L
BOD, and 30 mg/L TSS. The process has a long Hydraulic Retention Time and Solids Retention
Time (HRT/SRT) which allows the system to be more forgiving to shock loads or hydraulic surges.
Given the variable flows typical in Friday Harbor this design would help maintain quality effluent
through the entire year. Adjustment of feed forward pumps, RAS rate, WAS rate, and aeration
will be the critical controls to producing quality effluent.

With the addition of anoxic basins prior to aeration the plant will have effective denitrification to
meet potential future regulations.

This option would result in greater TSS reduction to meet effluent limits and avoid violations.

Conventional Extended Aeration Operations & Maintenance

The Extended Aeration system will require routine maintenance, inspection, and cleaning of its
major components. The clarifiers will require cleaning of the clarifier basin, weirs and launders
and require inspection and maintenance of the clarifier drive motor. In addition, the aeration
system will require occasional cleaning of diffusers in the aeration basin. The system will also
include feed forward pumps between basins, RAS pumps, WAS pumps, flow meters, electronic
WAS valves, and blowers all requiring routine servicing.

Because the Extended Aeration option is more forgiving to shock loads or hydraulic surges, the
operator attention necessary would be significantly less than the other alternatives evaluated.
This plant would not require constant attention and adjustment to peak loads or flows.

Conventional Extended Aeration Site Layout

The figure below shows the proposed layout of the Extended Aeration system on the existing site.
The proposed layout would utilize the existing SBR basins and convert them to aeration basins.
The majority of the existing SBR equipment in the basins will be removed and replaced with
diffusers along the bottom of each basin. New air headers will be installed along the top of the
wall of each basin but will take advantage of existing air piping coming from the blower pump
room.

New anoxic basins will be placed near the aerations basins on the south side of the plant. These
basins will either share a common wall with the aeration basins or be hydraulically connected via

gravity piping.

The two proposed clarifiers will be constructed just east of the existing SBR basins in space
allocated for a third SBR. This space is currently being used for parking. The clarifiers will be
circular concrete clarifiers 35-ft in diameter. The top of wall elevation for these clarifiers will be
similar to the existing SBR basins.

The advantage of the extended aeration system layout is the ability to utilize the existing SBR
basins and the existing blower/pump room as they are currently configured. It would also allow
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the two post-equalization basins to be taken offline and repurposed. The disadvantage is the
parking space that will be used for the addition of the two proposed clarifiers. This alternative
would have a preferred layout over the SBR system since it would not need the addition of major
piping or buildings, but would take up more space compared to the proposed MBR system which
would not need the addition of any additional basins or buildings.
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6.0 - RECOMMENDED IMPROVEMENTS

The purpose of this section is to identify and describe the recommended improvements to the
existing wastewater treatment facilities. Improvements of this section will consist of site
improvements and selection of the recommended treatment alternative. The goal of treatment
alternative evaluation is to select an alternative that is cost effective, reliable, low maintenance,
fits within site constraints, and has effective treatment and capacity for current and future flows
and loadings.

Recommended Treatment Alternative

Description of System

Based on the evaluation of each treatment process alternatives, the Conventional Extended
Aeration process is recommended as the best option for the Town of Friday Harbor. The process
is fundamentally an extended-aeration activated sludge process and thus is effective at treating
variable flow and waste loads. The process contains typical characteristics of extended-aeration
systems, including long hydraulic and solids retention times, high microorganism concentration,
and low food:microorganism ratio (F/M). Primary clarification is unnecessary and would not be
utilized. The system which is proposed for Friday Harbor can achieve denitrification by biological
means if necessary for effluent limits in the future; the treatment scheme is similar to the Modified
Ludzack-Ettinger (MLE) activated sludge process and can incorporate an anaerobic zone prior to
the aeration basins.

The process will install two new anoxic basins, utilize the existing SBR basins, and have two
external clarifiers for secondary clarification. Figure 6-1 shows a flow diagram of the proposed
treatment process.

After screening and grit removal, influent flow will be routed to the anoxic basins for mixing with
the mixed liquor and denitrification. Flow will then move to the extended aeration basins where
fine bubble diffuser assemblies are supported near the basin floor. Air delivery will be controlled
by PLC programming and flow-paced with blowers powered by variable-frequency drives. Mixed-
liquor dissolved oxygen concentration (DO) will be monitored and compared to a set point value.

Solids in effluent from the extended aeration basin are settled in one of two external clarifiers.
Biomass is separated from the mixed liquor in the clarifier. A floating flocculating rake mechanism
travels around the length of the clarifier to aid in solids settling and distribution. Settled sludge is
collected in the bottom of the clarifier by a stationary suction pipe and pumped by Return Activated
Sludge (RAS) pumps which discharge to the extended aeration basins. Biomass wasting is
controlled by an automated valve which will send Waste Activated Sludge (WAS) from the bottom
of the clarifier to the aerobic digester. The clarifiers will be constructed of concrete. Effluent will
flow over a fixed overflow weir and will flow by gravity to disinfection. Floating materials and debris
are removed using a rotating scum removal system.

Future Expansion

The extended aeration treatment system has been sized and will be designed to easily handle
the projected flows and loadings presented in Chapter 5. This includes peak hourly flows of 2.88
MGD. However, if future expansion becomes necessary, the treatment plant could expand into
property to the west of the existing lot. This space would allow for additional aeration basins and
clarifiers as needed.
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Future Nutrient Effluent Limits

The Town is aware that the Department of Ecology is taking steps to limit the growth of nutrient
discharges to the Puget Sound through the Puget Sound Nutrient Source Reduction Project and
that the following provisions are anticipated when permits are re-issued.

1 Prevent the increase of nutrient loading from existing municipal treatment plants by
capping nutrient loading at current levels.

1 Set achievable effluent limits for municipal treatment plants that already have nutrient
removal technologies installed.

1 Require municipalities to begin the planning process that will lead to implementation of
nutrient removal technologies.

At this time, the Department of Ecology has not provided a future effluent limit for either Total
Nitrogen or Phosphorus. However, the treatment alternative recommended with added anoxic
basins will improve denitrification from current effluent levels. Phosphorus reduction will be minor
with the conventional extended aeration process, but chemical addition or enhanced biological
phosphorus removal could be added in the future if needed.

With the recommended treatment process a Total Nitrogen effluent level below 15 mg/L and
Phosphorus effluent level below 5 mg/L are anticipated.

Design Calculations

The following calculations were used to determine the sizing of two extended aeration basins.
The calculations below are based on Future Max. Month flows and loadings. The calculations
below show that the existing basins are adequate for treatment of existing and future flows and
loadings.
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Calculations for additional flows and loadings and are presented in table 6-1.
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WWTP Sizing and Layout

Aeration basin sizing is shown in the calculations above. Sizing the extended aeration basins is
based on the BOD Volumetric Loading Rate. The target BOD Volumetric Loading rate is around
10 Ib/1000ft3. In addition, minimum BODvoioad Should be no less than 4 Ib/1000ft* and maximum
BODuvoiLoad Should be no more than 18 Ib/1000ft3. Table 6-1 below shows the BODyoiLoad fOr various
design flow rates.

Table 6-1: BODyoL0ad fOr two basins:

Flow BOD Loading BODuvoiioad

(MGD) (mg/L) (Ibs/1000ft3)
Existing Ave Day 0.28 224 7.65
Existing Max Month 0.44 208 11.16
Projected Ave. Day 0.42 224 11.47
Projected Max Month 0.66 207 16.66
Existing Ave Week 0.62 297
Projected Ave. Week 0.90 445

The existing SBR basins will be utilized for the extended aeration basins. These basins will
remain as 24-ft x 75-ft vertical walled concrete basins. The basins will have 2-ft of freeboard to
comply with DOE regulations, therefore the side water depth will be 19-ft. Total volume of each
basin will be approximately 255,833.78 gallons which is adequate for existing and future flows
and loadings.

Secondary Clarification

Two 35-ft secondary clarifiers will be installed after the extended aeration basins. The clarifiers
will have complete redundancy at Projected Peak Day flows. Biomass is separated from the
mixed liquor in the clarifier. A floating flocculating rake mechanism travels around the length of
the clarifier to aid in solids settling and distribution. Settled sludge is collected in the bottom of
the clarifier by a stationary suction pipe and pumped by RAS pumps which discharge to the
extended aeration basin. Biomass wasting is controlled by an automated valve and sent to the
aerobic digester. The clarifiers will be constructed of concrete, have a top elevation of 59.7, and
a side water depth of 12.0-14.0-ft.

Per the Department of Ecology guidelines, settling tanks shall be sized mainly on the basis of
surface overflow rate. Surface overflow rates shall be between 400-600 (gpd/sf) under Average
Design Flow and 1,200-1,500 (gpd/sf) under Peak Design Flow.

Clarifier Sizing Calculations

The following calculations were used to determine the size of the proposed clarifiers.

Surface Overflow Rate (per Clarifier, projected Avg. Day Flow to Single Clarifier), SOR
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Redundancy

The recommended treatment plant improvements will meet all reliability and redundancy
requirements for a Class || WWTP as defined by Ecology. The proposed treatment system will
provide two parallel trains of unit processes, as required by Ecology for systems with a peak
hourly flowrate three times the average annual flowrate.

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 6.0 - RECOMMENDED IMPROVEMENTS
60



TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 6.0 - RECOMMENDED IMPROVEMENTS
62



TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 6.0 - RECOMMENDED IMPROVEMENTS
64



Recommended Site Improvements

Based on flow and load capacities, future effluent limits, and operation and maintenance needs,
the following improvements are being recommended for the Town of Friday Harbor WWTP.

Utility Water Systems Improvements

Fuzzy Filter System

As described in Chapter 4, the existing Amiad sediment filter system has been problematic from
the beginning and is not currently being used. A new filter system is recommended to protect the
solenoid valves and prevent clogging issues at small nozzle locations. A Fuzzy Filter System is
recommended to replace the existing Amiad filter. The proposed 3 6 fitter @ni would be installed
on top of the new proposed storage tank. This filter unit has a 360 gpm capacity which slightly
exceeds the existing utility water pump capacity (100 gpm to 300 gpm +/-).

See Appendix E T Exhibit 1. Cost estimate presented in Chapter 7.0.

2W Water System with Air Gap/Pump Units

Per WAC 246-290-490 all WWTPs are considered to be a high hazard area, and are required to
have an air gap for all utility water connections. Since the existing air gap system is not in service,
It is recommended that an air gap is be placed in service. It is anticipated that the two booster
pumps will need VFDs. In addition, it is anticipated that this work will include a new pressure
transducer, PLC panel, and controls.

See Appendix E T Exhibit 2A. Cost estimate presented in Chapter 7.0.

Solids Handling Improvements

Dryer Equipment

The existing Fenton Drum Dryer has been decommissioned and abandoned. Beginning early fall

2019 the Town negotiated a contract to transport

facility. The cost to replace the Fenton Drum Dryer is not considered to be worthwhile in light of
the composting option made available from the Town of La Conner.
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Dewatering Improvements

The Townds Roediger Belt Filter Pheadlsusedaverthenst al | |
years. The unit is fast approaching the end of its useful life, and will need major rebuilding work

if a decision is made to keep it. Work will need to include new belt, new rollers, and mechanical
improvements. However, newer centrifuge technology has been widely proven to outperform belt

press technology by 4 to 6 points in similar situations. We would anticipate the centrifuge product

to be 16% total solids (minimum)c ompar ed to the 12% typically prod
filter press. In addition, the centrifuge offers other advantages, such as substantially less wash

water demand, smaller footprint, and ease of maintenance.

It is recommended that the Town move forward with dewatering equipment improvements.

See Appendix E i Exhibits 3/4. Cost estimate presented in Chapter 7.0.

Hauling Comparison
For this comparison we are using the following % solids yield for the each technology:

i Belt Filter Press: 12% solids
1 Centrifuge: 17% solids
91 Dryer: 90% solids

Since the Town has already negotiated a contrac!
dewatered solids and Lautenbach for hauling a 30 CY storage box, we will use actual Yr-2019
unit costs for this analysis. The current tipping fee at LaConner is $58/ton. In addition,
Lautenbachdéds transport cost for one 30CY box is a

For this analysis we will assume 1 box hauled per week for the centrifuge and belt filter press
options. In addition, we will assume 1 box hauled per month for the dried solids (90% solids)
option.

Cost calculations are provided in Appendix B i Solids Hauling Cost Evaluation. The year 2020
to year 2040 hauling cost totals are:

M Belt Filter Press: $2.49M
1 Centrifuge: $2.18M
1 Dryer: $0.47M

Centrifuge Dewatering Equipment Comparison
The top three centrifuge manufacturers evaluated are Andritz, Alfa Laval, and GEA Westfalia.
All manufacturers sized equipment for the following:

1 Hydraulic capacity = 150 gpm

1 % Solids Anticipated = 16% to 18%

1 Percent capture is assumed to average 95%. Therefore we will account for a 5% return of
solids through filtrate.
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Polymer system is anticipated to be an emulsion system.

Sludge will be entirely waste activated, and unit is to handle the 4,000 mg/L concentration as
currently reported, but also anticipate that concentration will increase to 6,000 or 8,000 mg/L
in the future when new decanting system is online. Potential increase also when WWTP
process is adjusted from SBRs to Extended Aeration.

Main drive size = 50 HP.

Control Panel with Allen Bradley PLC components.

Proposals for equipment included in Appendix D.

=a =
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ANDRITZ

Andritz proposed the D4LL model for this facility. The equipment quote from Andritz is $260,000
for this option. The equipment sales representative is Joe Buckman at APSCO.

GEA WESTFALIA

GEA proposed the CF 466 model for this facility. The equipment quote from GEA is $265,000 for
this option. The equipment sales representative is Bret Kreier at JBI Water & Wastewater.

ALFA LAVAL

Alfa Laval proposed the Aldec 75 model for this facility. The equipment quote from Alfa Laval is
$270,000 for this option. The equipment sales rep. is Mike Reilly at Wm. H. Reilly & Co.

Alternative #1 i Continue Dewatering with existing Belt Filter Press Equipment

The existing Roediger Belt Filter Press Unit is 24 years old and has reached a stage where it will
need a major overhaul/rebuild, if the Town chooses to continue using it. The work will need to
include new belts, new rollers, new drives, and a new sludge conveyor system to a new storage
box.

The rough order of magnitude cost to overhaul/rebuild the existing belt filter press equipment is
estimated at $400,000 (approx.).

In addition, if the existing belt press equipment is offline for a significant time period, the Town will
need to use an alternative method for handling liquid sludge. The digester currently has capacity
for 3-4 average weeks of storage, however, operation staff prefers to keep the digester half full
(or lower) so they have extra storage available for emergency events.

Rough order of magnitude cost to transport liquid sludge (in 5,000 gallon vactor trucks) during the
belt filter press overhaul/rebuild period (assume 10 weeks during summer construction period):

Hauling Cost: $2,000 x 20 trips/week x 10 weeks = $400,000
Tipping fee = $0.10/gallon x 100,000 gal/week x 10 weeks = $100,000

The total cost for all work items planned under Alternative #1.:
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Construction Contractor Work ($969,000):

Overhaul/Rebuild Belt Filter Press: $400,000

Painting: $15,000

Remove Drum Dryer Equipment: $36,000

Conveyance and Sludge Storage Improvements: $298,000
Digester Improvements: $220,000

= =4 =8 -4 =9

Direct Contract Work ($500,000):

1 Haul and Dispose of Liquid Sludge: $500,000

See Appendix C i Construction and Engineering Cost Estimates 1 Alternate #1

Alternative #2 1 Replace Belt Filter Press Equipment with Centrifuge

The existing solids building is a wood frame structure with metal roof.

Since the building is configured with belt filter press equipment, drum dryer equipment, and plant
water (3W) pumps/piping, major modifications will be needed if new dewatering equipment is to
be installed. The most feasible concept would be to demo the existing dryer and construct the
centrifuge facilities in the area currently occupied by the dryer and dried solids storage areas.

Haul truck access will need to be closely evaluated because the Town desires two sludge storage
boxes (30 CY each), and large truck access is somewhat limited to the southern bays inside the
existing building.

Rough order of magnitude cost to retrofit/refurbish the existing building for a new centrifuge unit
with power, controls, instrumentation, mechanical, conveyance, storage, site work, and digester
improvements is $1,560,000.

See Appendix C i Construction and Engineering Cost Estimates 1 Alternate #2

Alternative #3 1 Construct New Dewatering Facility with Centrifuge Adjacent to Digester

Two locations have been selected for the new dewatering building location. Both options are
anticipated to have similar costs. Option 1 is located between the digester and the existing solids
building just north of the blower building.

Option #1 Pros:

i Ideal access location for haul truck.
91 Short distance from digester, odor control unit, and minimal yard piping needed.

Option #1 Cons:

1 Geotechnical investigation found soft soils extending 5 to 10 deep in this vicinity, so additional
structural fill anticipated.
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Option 2 is located on west side of site, between the stormwater detention pond and the new
headworks facilities.

Option #2 Pros:

9 Existing soils appear to be suitable for proposed loads and building foundations.
1 Greenfield construction reduces costs and demolition required.
Option #2 Cons:

1 More distance to yard piping connections.
1 Additional maneuvering needed for sludge haul truck access, so additional
pavement/earthwork required.

The rough order of magnitude cost to construct a new dewatering facility adjacent to the digester
(See Appendix C - Construction and Engineering Cost Estimates i Alternate #3) is estimated at
$2,325,000.

Alternative #4 1 Construct New Dewatering Facility with Centrifuge Adjacent to Headworks

See discussion for Alternative 3, Option 2 above.

The rough order of magnitude cost to construct a new building adjacent to the headworks (See
Appendix C - Construction and Engineering Cost Estimates 1 Alternate #4) specifically for the
proposed centrifuge equipment is also estimated at $2,325,000.

Digester Improvements

It is recommended that a decant system is installed. This would allow the existing digester to
store a higher solids concentration, which would allow for longer retention time and additional
solids digestion.

Also, it is noted that the proposed decant system would be easier to operate with permanent level
sensing equipment, permanent pH sensing equipment, and a permanent dissolved oxygen
sensor.

Other digester work items include construction of a standard concrete slab above the sludge
pump vault (instead of existing metal roof structure) and replacement of the existing sludge
transfer pump with new pump downsized slightly for centrifuge capacity and configured for a
solids concentration range of 0.4% to 2.0% total solids.

Adjustable Decant Pipe and Valving

As described in Chapter 4, the existing digester does not currently have a decant system in place.

The solids could be settled and clear liquid could be removed from the digester. Our
recommended improvements would add two telescoping valves to the digester, and route T-Valve
piping to the influent pump station. This would allow the digester to store a thicker concentration
with less digester volume.
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Sensors

In addition, it is recommended that a dissolved oxygen sensor, pH sensor, and water level sensor
be added to the digester for monitoring purposes. Sensors could be mounted from the wall and

| ocated at the Operatorodés preferred | ocation.

See Appendix E i Exhibits 5A-C. Cost estimate presented in Chapter 7.0.

Conveyance System Improvements

It is recommended that a conveyor is installed to transfer dewatered sludge to a sludge storage
box for hauling, when needed. Five screw conveyor manufacturers were evaluated: Custom
Conveyor Corporation, Spirac, KWS Environmental, MLM Conveying Systems, and Austin Mac,
Inc.

All manufacturers sized equipment for the following:

Capacity = 120 ft¥/hr

% Solids = 18% to 20%

Minimum Conveyor Length = 20 ft

Reversible Operation.

Control Panel not included.

Proposals for equipment included in Appendix E.

=A =4 =4 -4

CUSTOM CONVEYOR CORPORATION

Custom Conveyor Corporation proposed their Inclined Shaftless Screw Conveyor for this facility.
The proposed conveyor has a 10-inch diameter spiral, and is 25 feet long. The equipment quote
from Custom Conveyor Corporation is $42,000 for this option. The equipment sales
representative is Joe Buckman at APSCO.

SPIRAC

Spirac proposed the U320-SPX/SS model for this facility. The proposed conveyor has an 11.4-
inch diameter spiral, and is 22 feet long. The equipment quote from Spirac is $41,000 for this
option. The local equipment sales representative is Mike McKamey at Beaver Equipment.

KWS ENVIRONMENTAL

KWS Environmental proposed their Shaftless Screw Conveyor for this facility. The proposed
conveyor has a 12-inch diameter spiral, and is 20 feet long. The equipment quote from KWS
Environmental is $60,700 for this option. The local equipment sales representative is Bret Kreier
at JBl Water & Wastewater.

MLM CONVEYING SYSTEMS

MLM Conveying Systems proposed their Shaftless Conveyor for this facility. The proposed
conveyor has a 11.22-inch diameter spiral, and is 20 feet long. The equipment quote from MLM
Conveying Systems is $42,250 for this option. The local equipment sales representative is John
Simon at Goble Sampson.
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AUSTIN MAC, INC.

Austin Mac, Inc., proposed their Shaftless Screw Conveyor for this facility. The proposed
conveyor has a 12-inch diameter spiral, and is 24 feet long. The equipment quote from Austin
Mac is $29,800 for this option. Austin Mac does not have a local equipment sales representative,
and they are located in Seattle, WA.

Conveyor Recommendations

It was determined that a shaftless screw conveyor would be the best option compared to shafted
screw and belt conveyors for this application. Shaftless and shafted screw conveyors are
generally better suited for dewatered sludge than belt conveyors due to their fully-enclosed
design. Shafted conveyors typically have a higher capital cost than shaftless, and they feature
bearings which require lubrication. Shaftless conveyors provide more efficient conveyance than
shafted, and use a replaceable wear liner to protect the trough from being eroded by any grit in
the sludge. It is anticipated that the wear liner on the shaftless conveyor would only require
replacement every few years.

All five evaluated screw conveyor manufacturers have extensive experience manufacturing
shaftless screw conveyors. Dependi ng o nquipbeit
conveyor, we would recommend bidding these units against each other to obtain the most
competitive pricing.

Summary of Dewatering Equipment Evaluation

The proposed digester improvements will be beneficial no matter what dewatering technology is
selected. The advantages include increased retention time, increased digestion, and improved
process control.

Dewatering equipment options have several trade-offs. The new technology options with
centrifuge equipment is very favorable since it will produce a higher solids concentration, will
require substantially less wash water (2500 gallons per run cycle, approx. 25% of the BFP wash
water demand), and will be more effective at containing and mitigating odors. In addition, labor
required to clean the centrifuge is minimal, since the wash water cycle is a fully automated
process. However, the centrifuge equipment is a substantial investment.

The top three centrifuge units (Andritz, Alfa Laval, and GEA Westfalia) are considered industry
leaders, and we would recommend bidding these three units against each other to obtain the
most competitive pricing.

Based on our evaluation, Biosolids Alternative #2 would be the most cost effective option and our
initial recommendation. This option would utilize the existing biosolids building saving
considerable design and construction costs. In this alternative the existing belt press would
remain operational while new equipment is installed in the location of the existing drum dryer and
biosolids storage area. The new equipment would consist of a centrifuge and conveyance
system, along with the necessary mechanical piping and electrical equipment. This option would
also allow for future biosolids expansion in the location of the existing belt filter press.
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Headworks Improvements

The headworks components are considered to be the 3 influent pumps, mechanical screen,
manual bar screen, and influent flow measurement.

General

A new headworks including flow metering, mechanical screens, grit removal, classifier, and
building were installed and placed online in September 2019. At this time no improvements are
recommended for the headworks system.
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Miscellaneous Improvements

Flow Equalization Basin

It is recommended that the Town construct a flow equalization basin to handle peak flows and
prevent disruption to the treatment process. An equalization basin could also be used for future
plant maintenance as a utility basin to hold wastewater temporarily. The recommended
equalization basin would be located on the west side of the plant property near the newly
constructed headworks. The basin would be sized to handle 50% of future max month flows. This
would result in a concrete basin that is approximately 60-ft long, 50-ft wide, and 15-ft SWD. The
exact size would be determined during the design phase when site constraints can be evaluated
in more detail. Based on the recommended dimensions the storage volume would be 788,192
gallons and would store 82% of current peak day flows, 55% of future peak day flows, and 188%
of future average day flows. The equalization basin would be placed after the new headworks but
before the SBR or future process. Screened wastewater would flow from the new headworks to
the equalization basin and then be pumped to the SBR or future process.

Effluent Parshall Flume Improvements

The existing effluent Parshall Flume has been problematic due to a bow in the floor and should
to be replaced with a new Parshall flume rated for the future Yr-2040 peak hour demand (2,000
gpm). Itis recommended that the existing flume be removed and a new Parshall Flume is installed
in the same location.

See Appendix E T Exhibits 2B. Cost estimate presented in Chapter 7.0.
UV Disinfection Area Shelter

A shelter is recommended to cover the UV disinfection area for protection and prevention of algae
growth. The recommended shelter would protect equipment from sun exposure and harsh
weather, plus allow operators a more comfortable working area. The proposed shelter would be
a metal framed structure approximately 38-ft long and 22-ft wide, and include two side walls for
wind protection.

See Appendix E T Exhibit 2A. Cost estimate presented in Chapter 7.0.
PLC Control and SCADA System

The existing WWTP PLC control and SCADA system should be expanded and upgraded to
include all the proposed WWTP improvements and the latest technologies. This includes alarms,
monitoring information, and supervisory control of all automatic valves, gates, pumps, blowers,
clarifier motors, etc. The system will allow control and monitoring of the treatment process
including the RAS system and WAS wasting system. The SCADA system will receive process
signals from control panels throughout the plant and display this information at the SCADA
computer in the Operations Building. Alarms from the new systems will be added to the existing
SCADA system dial-out system for notification of alarms and failures.

Site Piping Improvements
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Existing piping should be reconfigured for the UV disinfection and chlorine contact basin drain
line. This line currently drains to the influent pump station. The ability to drain to the digester
should be installed to give the operators more options for handling any solids which accumulate
in these basins.
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Outfall Upgrade

As discussed in Chapter 4, a major section of the existing outfall is damaged, severely undersized,
and has required several leak repairs. It is highly recommended that the Town replaces this
corroded pipe with new, corrosion resistant materials and ensuring sufficient future capacity. The
Wilson Engineering Outfall Replacement report (Appendix F) outlines the recommended
improvements and estimated costs. The replacement of this outfall is an essential piece to the
treatment process to prevent backup and discharge of untreated wastewater to the Friday Harbor
Marina.

Staffing and Testing Requirements

The WWTP is staffed from 7:00 AM to 3:30 PM five days a week with 3.5 full time employees and
with 24-hour call-out. The plant is not staffed during the weekends. The lead operator is Group
Il, and two other operators are also Group Il. The WWTP must have at least a Group |l operator
in reasonable charge of daily operation.

After improvements have been made, the WWTP will require similar operations staff for process
control, maintenance, lab operations, biosolids handling, and general site work. Annual hours
and projected staffing requirements are presented in Table 6-2 for the proposed improvements.
These projected hours assume one staff is working a 5-day work week, with 29 holidays, vacation,
and sick days, and 6.5 hours per day of productive work.

TOWN OF FRIDAY HARBOR WASTEWATER FACILITIES PLAN 6.0 - RECOMMENDED IMPROVEMENTS
75



Table 6-2: Projected Staffing Requirements for Projected Improvements

Component # Annual Hours Vi Agg:i
Process Operations
Extended Air System 1900 1900
Maintenance Quantity Hours Total
Screens 2 65 130
Aeration Basins 2 65 130
Clarifiers 2 130 260
Pumps 250 250
Blowers 5 52 260
UV Disinfection 4 26 104
Laboratory Tests per Week Hours Total
BOD 4 2.5 520
TSS 4 3 624
Fecal 2 1 104
Ph 7 0.25 91
Ammonia 2 2 208
General Site Work Hours Total
Custodial 200 200
Mowing 120 120
Painting 80 80
Rust Removal 80 80
Biosolids Handling Hours
Biosolids Handling 370 370
TOTAL HOURS 5439
Estimated Hours per Year per Staff ‘ 1500
TOTAL STAFFING ESTIMATE (Total Hours/1500) 3.6
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Construction Phasing

Phasing of construction will be necessary to ensure proper treatment through the existing plant
during construction. A proposed phasing schedule is outlined below.

1. Construct clarifiers east of existing SBR. Continue SBR operation during clarifier
construction.

a. The majority of process piping can be installed during this time. This includes WAS
piping, RAS piping, effluent and scum piping. Final connections with anoxic and
aeration basins (existing SBR basins) and UV disinfection channels will need to be
coordinated.

b. Also during this time SCADA programming, and installation of D.O. monitoring in
the aerations basins should be completed.

2. After clarifiers are complete and have been tested, convert existing SBR basins to full time
aeration basins. During this time basin #1 will be aerated using the existing SBR aeration
piping. Basin #2 will be drained, existing equipment removed, and new diffusers and air
piping installed. Step 2 should happen during a time of the year when low flows are
anticipated.

3. After Basin #2 is completed and tested it can start operating with the newly installed
aeration equipment while basin #1 is retrofitted with the new equipment. Step 3 should
also happen during a time of the year when low flows are anticipated.

Remaining improvements are not process sensitive and can happen on a typical construction
schedule.
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7.0 - FINANCIAL INFORMATION

The purpose of this section is to identify and describe the capital costs for the recommended
treatment options proposed as facility improvements to the Friday Harbor WWTP, including the
projected operation and maintenance costs associated with each option. Biosolids handling costs
are discussed briefly with additional information in Section 6.0 - Recommended Improvements.

A summary of wastewater grant and loan programs is attached in Appendix C.
Construction Costs of Improvements

Treatment Alternative Estimates

The treatment alternatives discussed in Chapter 5 have been evaluated and a cost estimate has
been established for each, presented below in Table 7-1. The initial estimated construction costs
suggest that the MBR process may be prohibitively expensive; the construction cost of the MBR
treatment alternative would be roughly $7 Million more than the other alternatives evaluated and
its associated 20-Year Life Cycle Cost Estimate, shown below in Table 7-2, confirms that the MBR
treatment alternative maintains a significantly higher cost over time. The high cost of the MBR
alternative is in part due to the high equipment costs. Further, more detailed construction costs of
all the treatment alternatives are presented in the following section.

Table 7-1: Construction Estimates for Alternatives

Process Engineering,
AlEmEies Construction Cost Contingency & Sales TOTAL
Tax
i $2,701,000 $1,984,350 $4,690,000
Expansion T 1905, ,090,
MBR $5,036,000 $3,396,000 $8,430,000
Extended
Aeration $2,950,000 $1,777,000 $4,727,000

Table 7-2: Overall 20-Year Life Cycle Cost Estimates for Alternatives

Process Sr— Annual O&M | 20 Year Life
Alternatives Cost Cycle Cost
SBR Expansion $4,690,000 $265,700 $11,850,000
MBR $8,430,000 $323,700 $17,130,000
Extended
Aeration $4,727,000 $187,800 $9,770,000

Detailed Construction Cost Estimates

After initial evaluation of the treatment technologies, the Extended Aeration Process and
Sequencing Batch Reactor Process (SBR) were selected as favorable alternatives. Detailed
construction cost estimates for all treatment alternatives are presented below in Tables 7-3, 7-4,
and 7-5. These estimates include an estimate of engineering services, a 30% contingency and
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contractor profit, and sales tax at 8.3%. The total estimate construction cost for each option is
shown below.

1. Sequencing Batch Reactor Processé .$4,690,000
2. Membrane Bio-React or é é é é 8,436,800
3. Extended Aerati on.$PmHo0k ss éééé

The Extended Aeration and SBR alternatives have similar construction costs; the 20-year life
cycle assessment was used to determine which is the more financially feasible option. The
Extended Aeration treatment alternative yields a lower cumulative cost over time due to the lower
annual operation and maintenance cost, discussed below.
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Table 7-3: Extended Aeration Construction Cost Estimate

I:\i;r.] Item Description éggrrﬁt(y Unit $/Unit Total $
1 [Mob/ DeMob IAssume 10% of Total 1 LS $ 268,40 $268,00
2 |Demolition Removal of Existing Yard Piping 1 LS $ 50,00 $50,00
3 |Excavation/BackfilExcavation & HaulSoils 2,000 CY $ $180,00
4 Overexcavation (10% of Excavation) 200 CY $ 1( $20,00
5 Backfi-ll & Compaction (Imported Fill 200 cy $ $56.00(

Material)
6 Remove & Haul Existing Biosolidasin 1 1 LS $ 10,0Q $10,00
7 Remove & Haul Existing Biosolidasin 2 1 LS $ 10,00 $10,00(
8 /Anoxic Excavation & Backfill 1 LS $ 142,00 $142,00
9 |Equipment VFD's for Blowers 5 EA $ 5,00 $25,00(
10 \VFD Installation Cost 1 LS $ 10,0Q $10,00
11 Diffusers 1 LS $ 200,00 $200,00
12 Diffuser Installation Cost 1 LS $ 40,00 $40,00(
13 Clarifier EQuipment 1 LS $ 250,00 $250,00(
14 Clarifier Equipment Installation Cost 1 LS $ 100,00 $100,00(
15 DO & pH Sensors 1 EA $ 15,0Q $15,00
19 RAS Air Lift 2 EA $ 10,00 $20,00
20 IAnoxic Mixers 2 EA $ 20,0Q $40,00(
21 |Concrete Clarifiers 358 CY $ 1,10 $394,00(
22 Clarifier Slope Fill 139 Cy $ 1,00 $139,00(
23 /Anoxic Basins 116 CY $ 1,10 $128,00(
24 /Anoxic Basins Coating 1 LS $ 50,00 $50,00(
25 |Yard Piping RAS Piping 120 LF $ 14 $19,00(
26 Basin & Clarifier Drain Line / WAS Piping| 360 LF $ 16 $58,00(
27 Diffuser Piping (2in 316 Stainless) 670 LF $ 17 $80,00
28 Diffuser Pipe Fittings (2in 316 Stainless) 60 EA $ ! $3,00(
29 Gate Valve (8in) 4 EA $ 1,60 $6,00(
30 Check Valve (8in) 4 EA $ 8( $3,00(
31 Gate Valve (12in) 8 EA $ 2,40 $19,00
32 Checkvalve (12in) 8 EA $ 1,2¢ $10,00
33 Automated Valves 3 EA $ 15,00 $45,00(
34 [Site Work General Site Work and Restoration 1 LS $ 122,00 $122,00
35 IAsphalt Surfacing 1 LS $ 30,00 $30,00(
36 Painting 1 LS $ 50,00 $50,00
39 Misc TESC Items 1 LS $ 10,00 $10,00
40 Relocate Existing Piping 1 LS $ 50,00 $50,00(
41 [Electrical Controls, Wiring, Lighting, Service Equip, 1 LS $ 300,00 $300.00
Feeders, Devices, Etc.

Subtotal $2,950,00
Contractor Profit (15%6 $440,00(
Contingency (15%6 $440,004
Sales Tax (8.3%) $280,00(
Total Construction Cost $4,110,00
Engineering Services Design & Constructon (15%) $617,00
Grand Total \ $ 4,727,00
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Table 7-4: Sequencing Batch Reactor Expansion Construction Cost Estimate

(20%)

Item _— Approx.|, , . .
No. Item Description Quantity Unitt $/Unit Total $
$
0,
1 |Mob/ Demob IAssume 10% of Total 1 LS 245.50( $246,00
2 |Excavation/Backfill Excavation & Haul 2,571 | CY 9?5 $231,00
Backfill & Compaction (Imported Fill Material) 195 | CY 8?5 $16,00
Overexcavation (10% of Excavation) 257 | CY 10% $26,00(
3 |Equipment EVOQUA SBR Tank & Egiupment 1 LS 420 OO$ $420,00
. ) $
SBR Equipment Installation 1 LS 168,001 $168,00
. . $
\Walkway, Grating & Handrails 1 LS 100,00 $100,00
4 [Concrete Basin No.3 267 | CY 1 10$E $294,00
Control Bldg Foundation 39 CY 1 10% $43,00(
5 |CMU Buildings Control Bldg Extension 400 | SF 35% $140,00
- L ) $
6 |Yard Piping Site Piping and Valving 1 LS 150,00 $250,00
. - . $
Installation of Piping and Valving 1 LS 100,001 $100,00
7 |Site Work General Site Work and Restoration 1 LS 100 OO$E $100,00
. $
Asphalt Surfacing 1 LS 30,00 $30,00
- $
Painting 1 LS 200,00 $200,00
. $
Signage/Labels 1 LS 2,000 $2,00(
. $
Misc TESC ltems 1 LS 5.00( $5,00(
. - - $
Relocation of Existing Utilities 1 LS 30,00( $30,00
. Controls Wiring, Lighting, Service Equip, Feeders, $
8 [Electrical Devices, Etc. 1 LS 300,00 $300,00
Subtotal $2,701,00
Contractor Profit
(15%) $540,20
Contingency (15%) $405,15
Sales Tax (8.3%) $258,00
TotalConstruction
Cost $3,904,00
Engineering Servicq $781,00
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| |rand Total | | | $4,690,00
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Table 7-5: Membrane Bio-Reactor Construction Cost Estimate

_r Approxj . . .
Item Description Quantityun“ $/Unit Total $
Mob / De |Assume 10% $
Mob Total 1 LS 457,800 $ 458,00
Removal of $
Demolition [Existing Yard 1 LS 50,000
o 50,000
Piping
. $
Equipment MBR 1 LSZ,SOO,OO 2,500,000
MBR $
Installation 1 I‘81,000,00 1,000,000
. $
Concrete Dividing Wallsf 137 | CY| 1,100 151,000
.. |Site Piping an $
Yard P'pmgVaIving 1 LS 200,000 200,000
General Site $
Site Work Work and 1 LS 10,000
. 10,000
Restoration
Signage / $
Labels 1 LS 2,000 2,000
Misc TESC $
Iltems 1 LS 5,000 5,000
. . $
Anoxic Basin 1 LS 360,000 360,000
Controls,
\Wiring,
. Lighting, $
Electrical Service Equip 1 LS 300,000 300,000
Feeders,
Devices, Ect.
Subtotal 5,036,000
Contractor
Profit (15%) 755,000
Contingency
(15%) 755,000
Sales Tax
(8.3%) 481,000.00
Total
Construction 7,027,000
Cost
Engineering
Services 1,405,000
(20%)
Grand Total 8,430,000
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Projected Operations and Maintenance Costs

The operations and maintenance (O&M) costs were estimated for each treatment alternative.
Tables 7-6, 7-7, and 7-8 show detailed estimates of the projected Extended Aeration, SBR and
MBR operation and maintenance costs. After comparing the O&M costs of the Extended Aeration
and SBR alternatives, the Extended Aeration O&M costs were determined to be roughly $60,000
dollars less per year than the SBR O&M costs. This difference is mainly due to the extra man-
hours expected for SBR operation and the higher energy requirements of the SBR components.
From discussion with plant operators of similar treatment plants it was determined that the SBR
process demands higher attention than the Extended Aeration alternative. The Extended
Aeration process is very forgiving to peak flows and shock loads, and therefore requires less
supervision, especially over weekend hours when labor is more expensive. In addition, it is
anticipated that the Extended Aeration process will provide more digestion and produce solids at
a higher concentration than the SBR process, which in turn will result in lower solids handling
costs.
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Table 7-6:

Operation & Maintenance Costs for the Extended Aeration Process

Full Time
Labor Employees Hourly Wage |Hours per Week - Labor Cost per Year
Labor Cost 35 $22.04 40 $ 160,451.20
Total| $ 160,451.20
. Expected
Equipment Run
. . . h Annual Expected Annual
0,
Powered Equipment Quantity Equipment Hp Tlnzwfh(ré))of Power Draw| Operation Cost
(KWHr)
i!ﬁ}’f‘{')&rs (250 SCFM) (Aeration/ 2 14.75 60% 128521 $12,000.00
Misc. Loads 1 1 100% 6535 $1,000.00
Total $13,000.00
. Replacements per| Replacement Annual Replacement
Replacement Parts Quantity Year Cost Parts Cost
Diffusers / Sleeves 1 5 $500.00 $ 2,500.00
\Valving 1 0.2 $10,000.00 $ 2,000.00
Total| $ 4,500.00
Estimated
Maintenance and Repair Construction Misc. Repairs
Cost
Misc. Maintenance (.5% of Total
Construction Cost) $1,970,000.00 $9,850.00 $ 9,850.00
Total| $ 9,850.00
Total Annual Cost $  187,800.00

Table 7-7: Operation & Maintenance Costs for the Seq

uencing Batch Reactor Expansion Process

Labor Full Time Employees Hourly Wage |Hours per Week - Labor Cost per Year

Labor Cost 4.5 $22.04 40 $ 206,294.40
Total| $ 206,294.40

Equipment Run | Expected
Powered Equipment Quantity Equipment Hp Time (% of  |Annual Power Eépgfgﬁ(;?ggi?l
24hrs) Draw (KWHr) P

Jet Pumps, 25Hp 3 25 33 248831 $24,000.00

Blowers 2 20 50 146853 $14,000.00

Misc. Loads 1 1 100 6535 $1,000.00
Total $39,000.00

. Replacements per| Replacement Annual Replacement
Replacement Parts Quantity Year Cost Parts Cost

Impellers & Seals 3 1 $1,000.00 $ 3,000.00

IValves and Switches 1 1 $3,000.00 $ 3,000.00

Sludge Exclusion Valves 48 0.2 $500.00 $ 4,800.00
Total| $ 10,800.00

Maintenance and Repair EstlmatedCC(:)cS)?structlon Misc. Repairs

Misc Maintenance (.5% of

Total Construction Cost) $1,920,000.00 $9,600.00 $ 9,600.00
Total| $ 9,600.00
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Total Annual Cost|

$ 265,700.00

Table 7-8: Operation & Maintenance Costs for the Membrance Bio-Reactor Process

Full Time
Labor Employees Hourly Wage | Hours per Week - Labor Cost per Year
Labor Cost 4.5 $22.04 40 $ 206,294.40
Total| $ 206,294.40
. Expected Annual
. . . Equipment Run Expected Annual
Powered Equipment Quantity Equipment Hp Time (% of 24hrs) Po:}v(t\a/;ﬁrr)aw Operation Cost
Equalization Zone Transfer
Pump (465 GPM) 2 5 50% 23065 $2,000.00
IJAnoxic Zone Basin Mixer 2 4.21 100% 58261 $6,000.00
Feed Forward Pump ( 2 Duty 2
Stdby1,628 GPM) 2 36 75% 249097 $24,000.00
Permeate Pump (2 Duty, 1
Stdby - 556 GPM) 2 7.5 50% 34597 $3,000.00
MBR Blower (2 Duty, 1 Stdby -
437 SCFM) 2 40 70% 365958 $35,000.00
PA Blower (2 Duty, 1 Stdby -
173 SCFM) 2 20 75% 196049 $19,000.00
Misc. Loads 1 1 100% 6535 $1,000.00
Total $90,000.00
Replacement Parts Quantity Replacements Replacement Cost Annual Replacement Parts
per Year Cost
Impellers & Seals 10 1 $1,000.00 $ 10,000.00
IValving 2 1 $800.00 $ 1,600.00
Electrical 1 1 $1,000.00 $ 1,000.00
Membrane Cassettes 48 0.2 $500.00 $ 4,800.00
Total| $ 17,400.00
Maintenance and Repair Misc. Repairs
Misc Maintenance $10,000] $ 10,000.00
Total| $ 10,000.00
Total Annual Cost] $  323,700.00
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Miscellaneous Related Improvements

During the evaluation of the Friday Harbor Wastewater Treatment Plant, items auxiliary to the
treatment process were noted that need improvement. These auxiliary items are important to
this facility plan and would help to fine tune the treatment process and avoid possible problems
in the future. The cost estimates for each of the miscellaneous improvement items are
presented below.

Utility Water System Improvements

Table 7-9: Utility Water System Improvements — Reconfigure 2W Pumps / Controls

Item No. Item Description Approx. Quantity | Unit $/Unit Total $
1 Mob / Demob  |Assume 20% of Total LS | $12,000.00 $12,000.00]
2 Yard Piping New Valves & Piping 1 LS | $10,000.00 $10,000.00]
3 Electrical \Variable Frequency Drives 2 EA | $4,000.00 $8,000.00
IVFD Installation 1 LS $2,000.00 $2,000.00
Inverter Rated 5 Hp Motor 2 EA | $10,000.00 $20,000.00
Motor Installation 1 LS $2,000.00 $2,000.00
E(rjziscsure Transducer and PLC Control 1 LS $3,000.00 $3,000.00
Conduit, Wiring, Controls 1 LS | $15,000.00 $15,000.00]
Subtotal $72,000.00]
Contingency (20%) $14,400.00]
Sales Tax (8.3%) $7,171.20
Total Construction
Cost $94,000.00
Engineering Services| $18,800.00]
Grand Total $112,800.00
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Solids Handling Facility Improvements

Table 7-10: Solids Handling Facility Improvements — Centrifuge Dewatering Unit

[Total Estimated
Item #  |Description of Work Construction Cost (Yr-
2020)

Dewatering Building Improvements:

1 Building Construction $0

2 New HVAC System for dewatering building $15,000

3 Foul Air Piping System for Bldg & Equipment $12,000

4 Concrete $22,000

5 Earthwork 0

6 IAsphalt Pavement Restoration (0 tons x $400/ton) $0

7 New Rolling Door (10" W x 10" T), including wall rebuild $32,000

8 New 5 Ton Trolley Hoist with Steel Support System 544,000

9 'Yard Piping to Building 0

10 One Andritz D4ALL Centrifuge or equal (Capacity = 100 to 150 gpm) $452,000

11 Polymer blend system $29,000

12 Polymer scale, ramp, and cradle 522,000

13 New Electrical Service, MCC, Feeders, & Instrumentation $290,000

14 Painting (misc. items) $29,000

15 Non Potable Water System (piping & valves for dewatering bldg only) $22,000

16 Misc Demo (existing piping, pavement, curb, sidewalk areas, etc.) $0

17 Demo $73,000
Conveyance and Sludge Storage Improvements:

18 Screw Conveyor System (Shaftless, Configured for Reversing) $80,000

19 Two 30 CY Sludge Storage Boxes ($10k EA) $29,000

20 Sludge Box Lid with Auger Conveyor, Supports, and Lift System $189,000
Digester Improvements:

21 New Sludge Feed Pump (sized for new centrifuge equipment) $51,000

22 New Concrete Top Slab for Digester Sludge Pump Area $51,000

23 Decant System for Digester (Piping, Valves, pH/DO/Level Sensor) $118,000
Total Estimated Construction Cost = $1,560,000
Sales Tax (8.3%) = $129,000
Engineering/Permits/Survey (20%) = $338,000
Total = 52,027,000
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Effluent Channel Area Improvements

Table 7-11: Effluent Disinfection Area Improvements — Shelter Structure

. Approx. . .
Item No. Item Description Quantity Unit $/Unit Total $
1 Mob / Demob  |Assume 20% of Total 1 LS $5,200.00 $5,200.00
2 Shelter Metal Shelter Structure, open, galvanized 400 SE $65.00 $26,000.00)
steel members
Subtotal $31,200.00]
Contingency (20%) $6,240.00
Sales Tax (8.3%) $3,107.52
Total Construction
Cost $41,000.00
Engineering Services| $8,200.00
Grand Total $49,200.00]
Table 7-12: Effluent Disinfection Area Improvements — Parshall Flume Replacement
L Approx. . .
Item No. Item Description Quantity Unit $/Unit Total $
1 Mob / Demob  |Assume 20% of Total 1 LS $3,480.00 $3,480.00
2 Equipment Parshall Flume 1 LS $1,700.00 $1,700.00
Flume Installation 1 LS $1,000.00 $1,000.00
3 Concrete Grouting Flume in Place 1 CY $700.00 $700.00
4 Site Work Demo / Removal of existing Parshall Flume 1 LS $2,000.00 $2,000.00
Bypass Equipment 3 DAY $3,000.00 $9,000.00
5 Electrical Controls, Wiring, Conduit, Etc. 1 LS $3,000.00 $3,000.00
Subtotal $20,880.00
Contingency (20%) $4,176.00
Sales Tax (8.3%) $2,079.65
Total Construction
Cost $27,000.00
Engineering Services $5,400.00
Grand Total $32,400.00
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Building Roof Improvements

Table 7-13: Building Roof Improvements — Operations Annex Building

Item No. Item Description Sggrrlz)t(y Unit $/Unit Total $
1 Mob / Demob  |Assume 20% of Total 1 LS $3,240.00 $3,200.00
2 Buildings Metal Roof 448 SF $10.00] $4,500.00
Pre-Engineered Wood Truss System 448 SF $15.00 $6,700.00
3 Site Work Demolition of I_EX|st|ng Roof (as needed), 1 LS $5.000.00 $5,000.00
aterproof Joints

Subtotal $19,400.00
Contingency (20%) $3,880.00
Sales Tax (8.3%) $1,932.24]

Total Construction
Cost $25,000.00
Engineering Services $5,000.00
Grand Total $30,000.00

Table 7-14: Building Roof Improvements — Water Utilities Building
Item No. Item Description Slﬁ)gl:?l)t(y Unit $/Unit Total $
1 Mob / Demob  |JAssume 20% of Total 1 LS $3,240.00 $3,240.00
2 Buildings Metal Roof 448 SF $10.00] $4,500.00
Pre-Engineered Wood Truss System 448 SF $15.00 $6,700.00
3 Site Work Demolition of Existing Roof (as needed), 1 LS $5.000.00 $5,000.00
aterproof Joints

Subtotal $19,440.00
Contingency (20%) $3,888.00
Sales Tax (8.3%) $1,936.22

Total Construction
Cost $25,000.00
Engineering Services $5,000.00
Grand Total $30,000.00
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Table 7-15: Building Roof Improvements — Blower Building

" Approx. : .
Item No. Item Description Quantity Unit $/Unit Total $
1 Mob / Demob  |Assume 20% of Total 1 LS $11,000.00] $11,000.00]
2 Buildings Metal Roof 2,000 SF $10.00] $20,000.00
Pre-Engineered Wood Truss System 2,000 SF $15.00] $30,000.00
3 Site Work Demolition of I_EX|st|ng Roof (as needed), 1 LS $5.000.00 $5,000.00
Waterproof Joints
Subtotal $66,000.00]
Contingency (20%) $13,200.00]
Sales Tax (8.3%) $6,573.60
Total Construction
Cost $86,000.00]
Engmeenng $17,200.00
Services
Grand Total $103,200.00
Table 7-16: Building Roof Improvements — Operations Building
N Approx. . .
Item No. Item Description OQuantity Unit $/Unit Total $
1 Mob / Demob  |Assume 20% of Total 1 LS $10,000.00 $10,000.00]
2 Buildings Metal Roof 1,800 SF $10.00 $18,000.00
Pre-Engineered Wood Truss System 1,800 SF $15.00 $27,000.00]
3 Site Work Demolition of Existing Roof (as needed), 1 LS $5.000.00 $5.000.00)
Waterproof Joints
Subtotal $60,000.00
Contingency (20%) $12,000.00]
Sales Tax (8.3%) $5,976.00
Total Construction
Cost $78,000.00
Engineering Services $15,600.00]
Grand Total $93,600.00
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Outfall Replacement

Table 7-17: Outfall Replacement

Description Unit Quantity Unit Cost Extension

Mobilization (10%) LS 1 $ 102,700.00 $ 102,700.00
Trench Safety and Shoring LS 1 $ 25,000.00 $ 25,000.00
Temporary Erosion Control LS 1 $ 10,000.00 $ 10,000.00
Temporary Traffic Control LS 1 $ 5,000.00 $  5,000.00
Temporary Sewer By-pass LS 1 $ 10,000.00 $ 10,000.00
Demolition of Abandoned Pump Station Dry Well LS 1 $ 25,000.00 $ 25,000.00
HDD 18" HDPE LF 1100 $ 800.00 $ 880,000.00
18" PVC LF 10 $ 200.00 $ 2,000.00
Sewer Manhole EA 2 $ 5,000.00 $ 10,000.00
Connect to Existing 16" HDPE LS 1 $ 25,000.00 $ 25,000.00
Clean up LS 1 $ 10,000.00 $ 10,000.00
Minor Changes FA 1 $ 25,000.00 $ 25,000.00
Subtotal $1,129,700.00
15% Contingency $ 169,455.00
Sub-total $1,299,155.00
8.3% Tax $ 107,829.87
Total Construction Cost $ 1,406,985

Note: Based on 90% plans by Wilson Engineering LLC dated 10-18-2019

Dryer Facility vs. Alternatives #1 through #4 - Cost Comparison

The projected cost for the proposed biosolids dryer improvements is estimated to be in the range
of $3M to $5M. This includes a new building with adequate clearance for a belt dryer unit sized
In addition, the projected hauling cost for dried
biosolids is $470,000 for Yr-2020 to Yr-2040. See Appendix B i Solids Hauling Cost Evaluation.

for processing at least 1.0 wet ton per hour.

Since the dryer facility capital + hauling + engineering cost (year 2020 to 2040) is the most
expensive option when compared to dewatering and hauling cake, the dryer facility improvements
will be omitted for now. However, this can be re-evaluated if the situation should change in the

future.

Alternative #1 — Continue Dewatering with Existing Belt Filter Press Equipment (Existing

Solids Building):

Construction Contractor Work:

M Overhaul/Rebuild Belt Filter Press: $400,000

1 Painting: $15,000
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1 Remove Drum Dryer Equipment: $36,000
1 Conveyance and Sludge Storage Improvements: $298,000
71 Digester Improvements: $220,000

Total: $969,000
Tax: $80,000
Engineering/Permits/Survey: $210,000

Total for Construction Contract Work: $1,259,000

Direct Contract Work:

9 Haul and Dispose of Liquid Sludge: $500,000

Total for Construction Contract + Direct Contract Work: $1,759,000 (See Appendix C)
Hauling Costs (Yr 2020 to Yr 2040): $2,490,000 (See Appendix B)

Combined Total: $4,249,000

Alternative #2 — Replace Belt Filter Press Equipment with New Centrifuge Equipment
(Existing Solids Building):

Construction Contractor Work:

1 Construct Centrifuge Dewatering Facility Inside Existing Solids Bldg: $1,042,000
1 Conveyance and Sludge Storage Improvements: $298,000
91 Digester Improvements: $220,000

Total: $1,560,000
Tax: $129,000
Engineering/Permits/Survey: $338,000

Capital Improvements Total Cost: $2,027,000 (See Appendix C)
Hauling Costs (Yr 2020 to Yr 2040): $2,176,000 (See Appendix B)

Combined Total: $4,203,000
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Alternative #3 — Construct New Dewatering Facility (with Centrifuge) Adjacent to Digester:

Construction Contractor Work:

1 Construct Centrifuge Dewatering Facility Adjacent to Digester: $1,807,000
1 Conveyance and Sludge Storage Improvements: $298,000
1 Digester Improvements: $220,000

Total: $2,325,000
Tax: $193,000
Engineering/Permits/Survey: $504,000

Capital Improvements Total Cost: $3,022,000 (See Appendix C)
Hauling Costs (Yr 2020 to Yr 2040): $2,176,000 (See Appendix B)

Combined Total: $5,198,000

Alternative #4 — Construct New Dewatering Facility (with Centrifuge) Adj. to Headworks:

Construction Contractor Work:

1 Construct Centrifuge Dewatering Facility Adjacent to Headworks: $1,807,000
1 Conveyance and Sludge Storage Improvements: $298,000
71 Digester Improvements: $220,000

Total: $2,325,000
Tax: $193,000

Engineering/Permits/Survey: $504,000

Capital Improvements Total Cost: $3,022,000 (See Appendix C)
Hauling Costs (Yr 2020 to Yr 2040): $2,176,000 (See Appendix B)

Combined Total: $5,198,000
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8.0 - WATER RECLAMATION AND REUSE EVALUATION

The purpose of this section is to evaluate water reclamation and reuse requirements and
alternatives for the Town of Friday Harbor WWTP. As required by RCW 90.48.112, this Report
must evaluate the "opportunities for the use of reclaimed water". Reclaimed water is defined in
RCW 90.46.0 1 0 as "effluent derived in any part from sewage from a wastewater treatment
system that has been adequately and reliably treated, so that as a result of that treatment, it is
suitable for a beneficial use or a controlled use that would not otherwise occur, and is no longer
considered wastewater."

Key differences between the requirements for water reuse and those for effluent disposal are the
levels of reliability required within the treatment process, distribution, and use areas. The State
of Washington's reuse treatment standards call for continuous compliance, meaning that the
treatment standards must be met on a constant basis or the treated water cannot be used as
reclaimed water.

Allowable Uses for Reclaimed Water

The Washington State Water Reclamation and Reuse Standards describe several allowable
uses for reclaimed water, including:

Agricultural irrigation;

Landscape irrigation;
Impoundments and wetlands;
Groundwater recharge;

Streamflow augmentation;

Industrial and commercial uses; and
Municipal uses.

=2 =2 =999

Depending upon its end use, there are four categories of reclaimed water: Class A, Class B,
Class C, and Class D. Class A has the highest degree of effluent treatment. In general, when
unlimited public access to the reclaimed water is involved or when irrigation of crops for human
consumption is the intended end use, the criteria will require Class A reclaimed water.

Reuse Evaluation

Factors that could lead a wastewater treatment provider to pursue reclaimed water include the
following:

1 Requlatory Requirements. Regulatory conditions are such that making reclaimed water
is a viable option compared to continuing to discharge secondary effluent.
1 Water Rights. The ability to make and reuse reclaimed water could benefitthe To wn 6 s
water rights situation.
1 Environmental Benefits. There can be environmental benefits in the right circumstances
to making reclaimed water versus secondary effluent.
1 Cost Effectiveness. The cost to make and reuse reclaimed water is typically higher than
the cost to make secondary effluent. In addition, control of the WWTP is more complex
at a reclaimed water facility then a typical WWTP.
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An evaluation of how each of these factors relates to the T o w nwastewater treatment utility
is provided in the following sections.

Regulatory Requirements

Current regulatory requirements do not make reclaimed water a more viable option than
continuing to make secondary effluent.

Water Rights

RCW 90.46.120 states that the owner has the exclusive right to any reclaimed water generated
by the wastewater treatment facility. Consequently, reclaimed water has the potential to benefit
water purveyors who are water right deficient. The Town is currently not deficient with respect
to its water rights.

Environmental Benefits

The Town does not have any large industrial users of water. The majority of water is sold to
single- and multi-family residences.

The significant capital cost, on-going operational cost, and higher energy usage of an MBR
facility would not be outweighed by the minor water quality improvement that the Town's
discharge would provide to the Friday Harbor Marina.

Cost Effectiveness

The Town believes that if water reclamation and reuse is to be seriously considered, it must be
cost effective and affordable for its customers. There are two substantial cost factors that make
it unlikely that water reclamation would be economically attractive on its own without a
substantial benefit, such as regulatory compliance, to balance its considerable costs.

The first major cost factor is that the Town's WWTP would require significant improvements in
addition to those already outlined in Chapter 6 with regard to disinfection, filtration and SCADA
monitoring and alarm systems. Additional improvements would be required to the plant
to provide the process control required to reliably produce reclaimed water. This is particularly
true if use of the reclaimed water would include human contact, a condition that would require
the plant to produce Class A reclaimed water. It is estimated that these capital costs would
be at least $7.5 million. In addition, a reclaimed water plant would increase operation and
maintenance costs by $300,000-$400,000 per year.

The second cost factor is that there is very little potential for a substantial amount of reclaimed
water use by the Townd s p u b | iaad thete have bieen @csopportunities identified to sell
the produced reclaimed water. The Town can not financially justify a reclaimed water system
for municipal uses because most of the reclaimed water would go unused and be
discharged, which as stated above would be a minor environmental benefit in comparison to
the capital, operational and maintenance costs.
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Summary

After evaluating the potential for water reclamation and reuse, the Town does not believe there
is currently a clear regulatory, environmental, or water right benefit to water reclamation and
reuse. The costs are much too great to consider water reuse as being a cost effective alternative
to its current collection and treatment system. Consequently, the Town does not plan to pursue
the construction of water reclamation and reuse facilities at this time.
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