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W9  OPERATIONS AND MAINTENANCE PROGRAM — WATER
9.1 Water System Management and Personnel W 9-1
9.2 Operator Certification W 9-2
9.3 System Operation and Control W 9-2
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SW 4 EXISTING STORMWATER FACILITIES - STORMWATER
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4.3.9 Outfalls SW 4-5
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5.2.3 Flood Hazard Planning, Monitoring and Response SW 5-6
5.2.4  Technical Assistance/Customer Service SW 5-6
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54 Program Support and Administration SW 5-15
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5.4.2 Program Support and Financial Services SW 5-16
5.5 Capital Improvements Program and Projects SW 5-16
5.6 Summary of Existing Stormwater Management Utility Program SW 5-16
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SW 6 REGULATORY REQUIREMENTS — STORMWATER

6.1
6.2

6.3

6.4

6.5

Introduction

City Ordinances and Regulations

6.2.1 Monroe Municipal Code 1.04-Enforcement

6.2.2 Monroe Municipal Code 6.04-Nuisances

6.2.3 Monroe Municipal Code 13.32-Stormwater
Management Utility

6.2.4 Monroe Municipal Code 13.34-lllicit Discharge and
Elimination

6.2.5 Monroe Municipal Code 14.01-Flood Hazard Area
Regulations

6.2.6 Monroe Municipal Code 15.01-Stormwater
Management

6.2.7 Monroe Municipal Code 15.02-Stormwater
Maintenance

6.2.8 Monroe Municipal Code 19.01-Shoreline Master
Program
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Ordinance
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Practices
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State Regulations

6.3.1 RCW 43.21C-State Environmental Policy Act
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Federal Regulations
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6.4.3 Endangered Species Act
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7.2
7.3
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Introduction
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Future Program Needs to Meet Regulatory Requirements
Future Program Needs Considering Annexations
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SW 6-1
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SW 6-2

SW 6-2
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SW 6-4
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SW 6-7
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SW 6-22

SW 6-22
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SW 7-1
SW 7-5
SW 7-25

SW 38 PROBLEM IDENTIFICATION AND SOLUTION DEVELOPMENT—- STORMWATER
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8.2 Identified Problems and Project Solutions SW 8-1

8.3 Hydrologic Analysis SW 8-7

8.3.1 Analysis Methodology and Assumptions SW 8-7

8.3.2  Analysis Results SW 8-9
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GLOSSARY

100-year flood: The magnitude of a flood likely to occur, on average, once every 100 years.
Average Wet Weather Flow: Wastewater flow during period when groundwater table is high
and precipitation is at its peak, generally the four wet weather months, from November to
February.

Class 1 Stream: A perennial or intermittent stream that is used by threatened or endangered
fish or larger numbers of other fish, or that is used as a direct source of water for domestic use.
Force Main: Pressurized discharge pipe from a lift station.

Infiltration: Groundwater entering the sewage collection system through defective joints, pipes,
and improperly sealed manholes.

Inflow: Sewage flows resulting from stormwater runoff entering the sewage collection system,
typically through manhole covers, roof leaders, and area drains connected directly to sewer,
cross connections from storm drains and catch basins, and direct flows into broken sewers.
Maximum Monthly Flow: Average daily flow during the highest flow month of the year.
Mini-Basin: Drainage catchment areas within the North Creek, Swamp Creek, Picnic Point,
Everett or Little Bear Creek Drainage Basins. Mini-basins followed the King County delineation
to the extent of the County’s effort to define the mini-basins.

National Flood Insurance Program: Federally funded program providing flood insurance to
property owners in flood plains provided the local government meets certain criteria for
management of flood damage risk.

Orange Book: Criteria for Sewage Works Design, published by the Washington State
Department of Ecology

Peak Hourly Flow: Wastewater flow during the highest flow hour.

Sensitive Area: Area in which development potential is limited by environmental factors such
as steep slopes, wetlands, and valuable natural habitat.

Sewer Lateral: A sewer with no other common sewers discharging into it.

Sewer Submain: A sewer that receives flow from one or more lateral sewers.

Sewer Main or Trunk: A sewer that receives flow from one or more submains.

Sewer Interceptor: A sewer that receives flow from a number of main or trunk sewers, force
mains, etc.

Urban Growth Area: Area in which urban development must be contained, as stipulated by the
Growth Management Act.
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ABBREVIATIONS

AAF Average Annual Flow

ADWF Average Dry Weather Flow

AWWD Alderwood Water and Wastewater District
AWWF Average Wet Weather Flow

BOD Biological Oxygen Demand

CFR Code of Federal Regulations

CIP Capital Improvement Program

CWA Clean Water Act

DOH Washington State Department of Health

DOE Washington State Department of Ecology

EPA United States Environmental Protection Agency
ERU Equivalent Residential Unit

ESA Endangered Species Act

FEMA Federal Emergency Management Act

FOG Fats, Oils and Greases

FPS Feet per second

FWPCA Federal Water Pollution Control Act (“The Clean Water Act”)
GMA Growth Management Act

GPCD Gallons per capita per day

GPAD Gallons per acre per day

GPD Gallons per day

HPA Hydraulic Project Approval

I/l Infiltration and Inflow

JARPA Joint Aquatic Resources Permit Application
KCDNR King County Department of Natural Resources
MMF Maximum Month Flow

MBR Membrane Bioreactor

MGD Million Gallons per Day

mg/l milligrams per liter

NEPA National Environmental Policy Act

NPDES National Pollutant Discharge Elimination System
OCD Washington State Office of Community Development
OFM Washington State Office of Financial Management
ppd Pounds per day

PVvC Polyvinyl Chloride

PWWEF Peak Wet Weather Flow

RCW Revised Code of Washington

SEPA State Environmental Policy Act

SRF State Revolving Fund

TSS Total Suspended Solids

UGA Urban Growth Area

USFWS United States Fish and Wildlife Service

WAC Washington Administrative Code

WWTP Wastewater Treatment Plant
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Chapter 1 Executive Summary

1.1 Introduction

This Utility Systems Plan for the sanitary sewer, water and stormwater utilities was developed
as a supportive document to the City of Monroe’s (City) Comprehensive Plan. This Plan is
mandated by RCW 36.70A.130 (5a) and is to be completed by June 30, 2015. This Plan
consists of several elements including utility system plans for the City-provided and City-owned
utilities. The Comprehensive Plan is being lead by Studio Cascade. The evaluation of these
three utility systems is presented and bound in this volume.

Since there are elements that are common to each of the three plans, the organization of this
volume seeks to minimize repeated presentation of the same information. Consequently, the
first chapters of this volume are common to all the utilities and are presented once. The utility-
specific information is compiled and presented in separate sections of this volume. And lastly,
the prioritization of the Capital Improvement Program (CIP) and the accompanying financial
analysis is presented in a composite fashion in Chapter 12. The general format and
presentation of this volume is as follows:

GENERAL INFORMATION

Chapter 1 — Executive Summary. Presents the projected loadings and flows for
all three utilities and a summary and prioritization of the CIPs

Chapter 2 — Introduction. Overall history of the City’s Utilities, organization of the
system plans, and regulations that govern the utility plans

Chapter 3 — Land Use and Service Areas. Presentation of the land use,

topography and service areas for each of the three utilities.

SANITARY SEWERS

Chapter SS 4 — Existing Wastewater Facilities. Defines the drainage basins and the
wastewater infrastructure, including the collection system, lift stations
and wastewater treatment plant.

Chapter SS5 - Existing and Future Population and Flow Projections. Existing
and projected population, consisting of residential, employment and
student, are presented for each of the drainage basins. The
accompanying flows by drainage basin are also presented.

Chapter SS 6 — Wastewater Conveyance Analysis. Mini-basin delineation and
hydraulic model development and calibration.

Chapter SS 7 - Wastewater Treatment Plant. Evaluation of the performance of the
treatment plant in relation to the NPDES limitations. Projected flows
and loadings are evaluated to determine the improvements needs to
insure compliance in the coming years.

Chapter SS 8 — Water Reclamation and Reuse.

Chapter SS9 - Operations and Maintenance Program. Define the O&M issues
associated with the sanitary sewer utility. Estimate of the manpower
required in the future.

Chapter SS 10 — Design Criteria

Chapter SS 11 — Capital Improvements Plan. CIP for the collection, conveyance,
treatment and discharge components of the sanitary sewer utility. CIP
cost estimates.
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WATER

Chapter W 4 —  Description of Water System. Describes the source of supply, water
storage, pumping facilities, transmission and distribution and
telemetry.

Chapter W5 -  Existing and Future Population, Employment and Demand
Projections. Existing and projected population, consisting of
residential, employment and student, are presented for the water
service boundary

Chapter W 6 —  System Analysis. Hydraulic model development and calibration.
Identification of deficiencies and development of Capital
Improvements

Chapter W 7 -  Water Use Efficiency, Water Right Evaluation, Source Water
Protection, System Reliability and Interties

Chapter W 8 —  Source Water Protection.

Chapter W9 -  Operations and Maintenance Program. Define the O&M issues
associated with the water utility. Estimate of the manpower required
in the future.

Chapter W 10 — Distribution Facilities Design and Construction Standards.

Chapter W 11 — Capital Improvement Program.

STORMWATER

Chapter SW 4 — Existing Stormwater Facilities. Describes the watersheds and
stormwater infrastructure.

Chapter SW 5 - Current Stormwater Management Utility Program.

Chapter SW 6 — Regulatory Requirements.

Chapter SW 7 — Future Program Needs. Review of the current program and the
changes that should be implemented.

Chapter SW 8 — Problem Identification and Solution Development. CIP for the four
known areas plus additional infrastructure that need. CIP cost
estimates.

Chapter SW 9 — Recommendations. Define the CIP and O&M issues associated with
the stormwater utility. Estimate of the manpower required in the
future.

Chapter SW 10 — Not Used

Chapter SW 11 — Not Used

FINANCIAL PLAN
Chapter 12 — Financial Plan. Presents a composite of all CIP and
prioritizes/combines CIP. Presents impacts on rate structure.

The Utility Systems Plan reviews the City’s current capacities and looks at the impact of
projected growth on the City’s utility infrastructure.

The analysis of the utilities was done using both the current and anticipated loadings and also
evaluated the future of the utilities when subjected to tightening regulations.

The Systems Plan also identifies future facilities required to accommodate the anticipated flows
and loadings as the City’s population grows within the service area limits for the years 2021
(sewer), 2023 (water), 2035, and buildout conditions.
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The plans were prepared in conformance with local, state and federal regulations as described
in Chapter 2.

1.2 Planning Data

Population, and employment population forecasts were used to estimate the current and future
loadings to the City’s sanitary sewer and water systems. The stormwater utility is less sensitive
to residential and employment population forecasts and tends to be confined to individual
drainage basins. Consequently, City wide analysis and projection of the stormwater system is
less relevant.

Planning data from the Puget Sound Regional Council (PSRC) provides population forecasts
based on U.S. Census data as broken down by Forecast Analysis Zones (FAZ). The PSRC data
tends to be widely used throughout the region and is the database that was used in developing
and analyzing the flows.

After discussions with the City staff, the PSRC forecasted values were used for the baseline
population and GIS delineation was used for the distribution of growth throughout the service
areas.

The service area for each of the utilities is substantially different. For example, the service area
for the sanitary sewer is limited to the UGA boundaries. The service area for water, on the other
hand, is much broader. Consequently the residential population, and employment population

for water and sanitary followed the same general protocol, but applied to differing service areas.

The definition of these population forecasts is addressed in the respective chapters for each of
the utilities.

There are three segments that comprise the served population: residential, employment and
Department of Corrections (DOC). These three sectors generally capture all the sources
expected in the Monroe Service Area. This approach works well in largely developed, non-
industrial service areas.

With these values of existing and projected users, a population equivalent was developed
recognizing that an employee or an inmate contributes a differing fraction of a permanent
resident. This ratio was developed based on historical records.

1.3 Projected Sanitary Sewer Flows, Loads and Analysis

A capacity analysis of the existing City sanitary sewer network was undertaken using a
spreadsheet hydraulic modeling program.

Existing lift stations and their maximum capacities also were included in the model. The flow
data from the City’s WWTP was largely used in calibrating the model. The sanitary sewer
service area was divided into smaller service basins which are referred to as mini-basins.
These mini-basin areas were consistent with the basin boundaries used in the previous System
Plan.

The model was developed using information from the City’s GIS electronic database,
supplemented by selected as-built drawings, pump records, flow monitoring data, and with other
available data such as ground elevation LIDAR information.
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Models were constructed to represent the network in 2021, 2035, and build out.

Loadings and flows for the water and sanitary sewer were developed and presented in the
respective utility chapters.

With the flows determined and the known population equivalence, a flow per population
equivalence was determined. This historical flow data was used to project future and
anticipated flows.

The I/l component is captured in and part of the peak day and peak hour per population
equivalent flow values. It is important to recognize that the I/l component is reflective of current
conditions and that, as the pipes continue to age and degrade, the volume of I/l entering the
system will continue to increase. An allowance for that continued degradation is incorporated
into the per population equivalent values for 2021, 2035 and build out conditions.

The conservative nature of the hydraulic model tends to over-estimate the volume of the
wastewater to be conveyed. This conservative approach is partially offset by allowing a brief
and very infrequent surcharging of the gravity sewers. The allowability of such surcharging is
limited to a depth over the crown of the pipe equal to the pipe diameter.

Where pipe sections were identified as requiring an upgrade, the proposed upgrade was sized
to provide capacity equal to or greater than the estimated build out flows.

At lift stations where the estimated peak hour flows were shown to exceed the current maximum
capacity, a suitable build out upgrade flow capacity was estimated. This capacity was
incorporated into the model for the planning horizon showing evidence of capacity limitation.
This enabled the impact of the increased flow on the downstream sewer network to be
investigated. The actual mechanical and electrical improvements to the lift stations would not
be sized for the build out conditions.

1.4 Projected Water Demands and Analysis

A hydraulic analysis of the existing City water system was undertaken using a computer based
modeling program.

The computer model includes source connections to the Everett Supply Pipeline, transmission
mains, distribution system piping, reservoirs, pump stations, and pressure reducing valve
stations. The current computer model was developed from the model used in the previous
Water System Plan.

Model scenarios were developed to represent the water system subjected to existing, 2021,
2023, and 2035 water system demands.

Water demands were developed and presented in Chapter W 5.
With the demands determined and the known population equivalence, a demand per population

equivalence was determined. This historical flow data was used to project future and
anticipated flows.
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The water system design criteria are presented in Chapter W 6. These criteria include minimum
pressures of 30 psi under peak hour demand conditions and 20 psi under maximum day plus
fire flow demand conditions.

Where pipe sections were identified as requiring an upgrade, the proposed upgrade was sized
to provide sufficient capacity for the 2035 demand conditions.

The results of the hydraulic analysis were used to develop the capital improvement program
chapter for the water utility.

1.5 Stormwater Improvements and Analysis

The Stormwater Utility System Plan is significantly different from the content and format of either
the sanitary sewer or water system plans. The requirements for both the sanitary sewer and
water systems are specifically mandated by the respective section in the WAC. The Stormwater
System Plan, on the other hand, has general guidelines that are outlined in the NPDES rules.

Where the sanitary sewer and water system utilities are directly impacted by growth and new
development, the stormwater utility is sensitive to changes in residential and employment
populations. Though new development brings more impervious pavement, redevelopment or
more intense use of already developed parcels has minimal impact on the volume of stormwater
runoff. Consequently, population projections used in the sanitary and water utilities are not as
meaningful for the stormwater utility.

The stormwater improvements and analysis focused on four known stormwater problem areas:

= Blueberry Lane

» Intersection of Blueberry Lane and North Kelsey Street
= Lake Tye

» Lords Lake

The description, analysis and recommended solution of these problem areas are presented in
Chapter SW 8.

Other recommendations to satisfy the NPDES requirements are presented in Chapter SW 9.
These recommendations include:

Public Outreach and Involvement

lllicit Discharge and Elimination Program

Controlling new development, redevelopment and construction sites
Operations and Maintenance

Compliance with TMDLs

Stormwater Monitoring

Stormwater Management Program reporting and coordination

1.6 Capital Improvements Projects

The capital improvement projects (CIP) developed in the respective chapters are presented by
time period. It should be noted that this plan has neither proposed a routing to extend sewers to
every lot within the service boundary, nor was it the intention of this plan to finance those line
extensions. The CIP does not include the line extensions and pump stations needed to serve
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presently unserved areas. These line extensions are assumed to be initiated and financed by
developers or through Local Improvement Districts (LIDs). Consequently, no City financing
mechanism is proposed for these lines.

The CIP is limited to the following categories:

= EXxisting lines that need to be upgraded/upsized to convey flows as population and flows
increase

= Existing infrastructure that needs to be upgraded to accommodate increasing flows.

= EXxisting infrastructure that need modifications or improvements. This might include
equipment that has reached or are soon to reach their useful life, needed new features,
and stations that are slated to be abandoned or rerouted.

= Chronic maintenance areas that can be resolved with a capital project.

=  WWTP improvements to respond to increasing flows, loads or new regulations

Cost estimates for each CIP was prepared based on current year (2015) pricing. Detailed cost
estimates can be found in the respective appendices. These projects were assigned a target
period for completion based on the anticipated added flows and the expectation that capacity
would be exceeded by the end of that period. Those improvements shown as 2015 to 2021
(sanitary sewer and stormwater) or 2015 to 2023 (water) projects are those projects that have
current or soon anticipated capacity issues and should be pursued first.

For those CIPs that are linked to aging equipment or obsolescence, an estimated date for
replacement or repair has been identified. The determination of this date is tied to age and
expected remaining life. It should be understood that there is some latitude in these
implementation dates.

For those CIPs that are linked to inadequate capacity, a triggering metric has been estimated.
This threshold trigger is represented by additional Equivalent Residential Units (ERUs). Since
the specific location of these added units is critical to the downstream impacts, it is
recommended that those triggering points by carefully monitored as those thresholds are
approached.

Those that are in subsequent periods of 2021 (or 2023) to 2035 and 2035 to Build Out are
projects that should be completed on or before that end target year. Capital Improvements
Projects to be financed as described in Chapter 12 and summarized in Table 1-1.
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Table 1-1

Capital Improvement Projects

2015 to 2021 -
sewer and storm

2015 to 2023 -

2021 to 2035 - sewer
and storm

water 2023 to 2035 - water
CIP No. Decription
Sanitary Sewer CIP - Conveyance and Treatment
SS-1 Gravity Sewer Rgplacement from DOC to Park $550,000
Place Pump Station
SS-2  Cate’s Pump Station Upgrades $450,000
SS-3  West Main Pump Station Upgrades $450,000
SS-4  $500,000/yr Pipe replacement projects $3,000,000
SS-5  WWTP Rerating Study $30,000
SS-6  Biosolids Management Study $50,000
SS-7  Primary Clarifier Equipment Replacement $920,000
SS-8  WWTP Engineering Report $100,000
SS-9  Mechanical Sludge Thickener $1,350,000
SS-10 Belt Filter Press Hood $180,000
SS-11 Operations and Dewatering Building Roof $190,000
Replacement
SS-12  $100,000/yr WWTP Maintenance $600,000
SS-13  CEPT Implementation $280,000
SS-14  Digester Blower Replacement $1,100,000
SS-15 éi—;?;;e%aer:teter Secondary Clarifier Mechanism $580,000
S$S-101 Park Place PS Upgrades $950,000
SS-102 Fyelands PS and FM Upgrades $2,900,000
SS-103 Beaton PS Upgrades $450,000
SS-104 Fox Meadows PS Upgrades $450,000
SS-105 Old Owens PS Upgrades $450,000
SS-106 Valley View Pump Station Upgrades $1,492,000
SS-107 South Freylands Pump Station Upgrades $860,000
SS-108 New Dewatering Unit $1,600,000
SS-109 Turbine Blowers $500,000
SS-110 SCADA and Control Upgrade $550,000
SS-111 Sludge Dryer $8,300,000
SS-112 Secondary Clarifier Mechanism Replacement $810,000
SS-113 RAS/WAS Pump Replacement $700,000
SS-114 Effluent PS Replacement $550,000
Water CIP
w-1 DOC Storage $3,000,000
W-2 Spring Hill Reservoirs - Mixing NaOClI $30,000




Table 1-1

Capital Improvement Projects

2015 to 2021 -
sewer and storm

2015 to 2023 -

2021 to 2035 - sewer
and storm

water 2023 to 2035 - water
W-3  Lord Hill Reservoir fencing $25,000
W-4  Flushing Devices at deadends $10,000
W-5  Replace 8" at Chain Lake Road $1,737,000
W-6  Replace 6" at Tester and Hwy 522 $1,146,000
W-7  Replace 12" at Trombley reservoirs $199,000
W-8  Replace 12" at Fairgrounds $430,000
W-9  Replace 10" at Fairgrounds $110,000
W-10  Replace 8" Hwy 2 and Cascade View Dr $839,000
W-11  Extend 12" Cascade View Dr - theatre $407,000
W-12  Replace 8" along Wagner Rd to Salem Woods $939,000
W-13  Extend 12" along Wagner to Wagner 517 $1,119,000
W-14  Install 8" along 127th $160,000
W-15 Replace 6" along 141st $1,726,000
W-16  177th PS - Equipment Replacement $680,000
W-17  Spring Hill PS - Equipment Replacement $520,000
W-18  Lord Hill PS Equipment Replacement $580,000
W-19  Annual Water Meter Replacements ($200,000/yr) | $1,600,000
W-20 Park to Kelsey Replacement $84,000
W-21  182nd and 154th Replacement $70,000
W-22  Graden Replacement $415,600
W-23  132nd Replacement $554,400
W-24  Thrive Alley Replacement $92,400
W-25  Destination Alley $108,500
W-26  Strawberry Lane Repalcement $96,300
W-27 I(;]\?Vréinham Hill from Brown Rd to SR-2 and Old $2.800,000
W-28  Trombley Hill from Reservoir to Airport/179th SE | $2,100,000
W-29  132nd SE from Ingraham to Wagner Rd $567,000
W-30  134th SE/133rd SE/ 208th SE/209th SE $490,000
W-31 A!Iey between Madison and Sams/McDougall and $90.100
Pike
W-32 sgg/tgaliﬁl:\jlatdczsl\c/)lsin Street at Ferry to N. Blakely $199.500
W-33 ,’?/:Legozzraallllel to Lewis and Blakely Freemont to $80.500
w-34 Connect Wagner to 116th SE to complete loop $408,600
w-35 Park to Kelsey in Powell $85,800
w-36 Park to Pike - Phase I $83,000




Table 1-1

Capital Improvement Projects

2015 to 2021 -
sewer and storm

2015 to 2023 -

2021 to 2035 - sewer
and storm

water 2023 to 2035 - water
w-37 S Taft Lane $42,000
Ww-38 182nd SE and 154th $95,000
W-39 180th Avenue - Phase | $71,000
W-40 180th Avenue - Phase Il $71,000
W-41  181st Avenue $107,000
W-42 Orr to Kelsey abandon line under houses $48,000
W-43 Wilson Lane $17,000
Ww-44  Circle Drive to Sumac $76,000
W-45  Short Columbia $127,000
W-46  127th Ave SE at 150th SE $88,000
ety e e sory 66 S 220 - |37
W-48  Replace 4" serving FH ($50,000/yr) $900,000
W-49 AC Pipe Replacement ($100,000/yr) $1,800,000
W-50 Tester Road PS - Equipment Replacement $620,000
W-51  North Hill PS Equipment Replacement $800,000
W-52  Trombley PS - Equipment Replacement $850,000
W-53  Replace 6" along Old Owen Rd $443,000
Stormwater CIP
SW-1  Blueberry Lane - Infiltration/Conveyance $1,470,000
SW-2  Blueberry/North Kelsey - Infiltration/Conveyance $581,000
SW-3 Lake Tye - Bioswale $95,000
SW-4A Lord's Lake - Treatment $398,000
SW-4B Lord's Lake - Bioswale/ Wet Pond $37,800
SW-6 Crystalwood Drainage
SW-7  Monroe St and Park Street
SW-8 Monroe St and Kelsey
SW-9 Park St and Roberts St
SW-10 Dickenson and West Columbia $5,000,000 1)
SW-11 115 Dickenson
SW-12 West Main Round about
SW-13 615 North St
Total CIP of all Utilities $38,615,500 $30,975,000

Notes:

1) $5,000,000 of improvements for CIP Nos. SW-6 through SW-13 to be spent over the 20-year period
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Chapter 2

Introduction

2.1 Purpose and Need for System Plans

The 2015 Utility System Plans are prepared for the City as supportive documentation to the
City’s Comprehensive Plan. These system plans met the statutory requirements mandated by
the Washington Administrative Code referenced in Table 2-1.

Table 2-1 Utility System Plan Requirements

Sanitary Sewer System Plan

WAC 173-240-050

Water System Plan

WAC 246-290-100

Stormwater System
Plan
No WAC Stipulated
Requirements

WAC Description WAC Description Description
3a  Purpose for plan 4a  Description of the Purpose for plan
system
3b  Ownership and O&M 4a(i) Ownership and O&M History
responsibilities responsibilities Utility goals & policies
3c  Service boundaries 4a(ii) System history & Public involvement
3d  Existing sewers background Study area description
Proposed sewers 4a(iiiy Coordination with other Existing system
Topography water system plans Watershed delineation
Streams, Lakes 4a(iv) Service boundaries Stormwater utility
Water systems 4b(i)  Current population description
3e  Population trends water use and ERUs O&Mm
3f  Wastewater facilities 4b(ii) Identify water CIP and future needs
within consumption
20 miles trends Regulatory
3g I/l problems 4b(iii) Designated land use requirements
3h  Adequacy of treatment Future population City
systems Water demand 6 & 20 State
3i Industrial wastewater 4c&d yrs Federal
sources Demand forecasts with Problem identification
3k  Collection alternatives 4e  and without water Hydraulic model
conservation System analysis
analysis
3l Treatment alternatives 4e(i) Design standards Financial analysis
Disposal alternatives de(ii) Water quality analysis Public information
Construction cost de(iiiy System inventory Public
estimate hearings/meetings
O&M cost estimates 4de(iv) System deficiencies
Financial plan 4f(i))  Design standards
3m  Compliance with 4f(if)  Water supply alternate
management plan 4f(iii) Emergency response
3n  SEPA compliance 4f(iv)  Water rights
4f(v)  Supply reliability
April 2, 2015 21 BHC
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Table 2-1 Utility System Plan Requirements

Sanitary Sewer System Plan
WAC 173-240-050

Water System Plan
WAC 246-290-100

Stormwater System
Plan
No WAC Stipulated
Requirements

WAC Description WAC Description Description

OTHER REQUIREMENTS / 4f(vi) Interties

ELEMENTS 49 Sources water
protection

SSSHB 1338 Water reuse 4h O&M program

CMOM 4 CIP

Public information 4 Financial program

Public hearings/meetings 4k(@i) SEPA

4k(ii) Interlocal agreements

OTHER REQUIREMENTS /
ELEMENTS
Public information
Public

hearings/meetings

The requirements for each of the utilities are addressed in the respective chapters dedicated to
the specific utility. A roadmap of where each requirement can be found follows in Table 2-2 for
the Sanitary Sewer Utility, in Table 2-3 for the Water Utility and in Table 2-4 for the Stormwater

Utility.
Table 2-2 Sanitary Sewer Utility Plan Requirements per WAC 173-240-050
Reference I . Location in
Paragraph Description of Requirement Document
3a Purpose and need for proposed plan Section 2.1
3b Who will own, operate, and maintain system Section 2.2
3c Existing and proposed service boundaries Chapter SS 4
Layout map showing boundaries; existing sewer

34 faC|I|t|gs; proposed sewers_; topography and Figures 2.2, 2.3
elevations; streams, lakes; and other water
bodies; water systems

3e Population trends Chapter SS 5

3f Existing domestic and/or industrial wastewater Figure 2.1

facilities within 20 miles gure &

39 Infiltration and inflow problems Section SS 5.4

3h Treatment systems and adequacy of such Chapter SS 7

treatment

3i Identify industrial wastewater sources Section SS5.2.1

3k Discussion of collection alternatives Chapter SS 6

April 2, 2015 2-2 féj; -
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Table 2-2 Sanitary Sewer Utility Plan Requirements per WAC 173-240-050

Reference Description of Requirement Location in
Paragraph P q Document
3k Discussion of treatment alternatives Chapter SS 7
3k Discussion of disposal alternatives Chapter SS 7
3l Define construction cost and O&M costs Chapter_ SS 11 and
Appendix SS-F
3m Compliance with management plan Section 3.3.1
. See EIS for City
3n SEPA compliance Comprehensive Plan
OTHER REQUIREMENTS / ELEMENTS
Water Reuse
SSSHB 1338 . . . Chapter SS 8
CMOM Capacity, Maintenance, Operations and Chapter SS 9

Management

Table 2-3 Water System Utility Plan Requirements per WAC 246-290-100

Reference Description of Requirement Location in
Paragraph Document
4a Description of the system Section W 4.3
4a(i) Ownership and O&M responsibilities gﬁ;té?grvv\clgl and
4a(ii) System history & background Section W 4.2
da(iii) Coordination with other water system plans Section W 4.4
4a(iv) Service boundaries Section W 5.1
4b(i) Current population water use and ERUs Section W 5.1
4b(ii) Identify water consumption trends Section W 5.1
4b(iii) Designated land use Section W 5.2
Future population
4Z§d \Iévear;earmddelz?)?:gagtf vii(t)hy:r?(rjswithout water Section W'5.2
conservation System analysis
4e(i) Design standards Section W 6.1
de(ii) Water quality analysis Section W 6.2
de(iii) System inventory Section W 4.3
de(iv) System deficiencies Section W 6.3
41(i) Design standards Section W 6.1
4 (i) Water supply alternate Section W 6.3.1
A1 (iii) Emergency response Section W 9.5
4f(iv) Water rights Section W 7.6
4f(v) Supply reliability Section W 7.7
4f(vi) Interties Section W 7.8
49 Sources water protection Chapter W 8
. - L
April 2, 2015 2-3 SHC
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Table 2-3 Water System Utility Plan Requirements per WAC 246-290-100

Reference Description of Requirement Location in
Paragraph P q Document
4h O&M program Section W 9.5
4i CIP Chapter W 11
4j Financial program Chapter 12
See City's
4Kk (i) SEPA Comprehensive Plan
EIS
. Appendix W-B and
4Kk(ii) Interlocal agreements Section W 4.5
OTHER REQUIREMENTS / ELEMENTS
Public information See City's .
Comprehensive Plan
. . . See City's
Public hearings/meetings Comprehensive Plan
Table 2-4 Stormwater System Utility Plan Requirements
Reference Description of Requirement Location in
Paragraph P q Document
Purpose for plan Chapter SW 5
History Section 2.3.3
Utility goals & policies Chapter SW 6

Public involvement
Study area description Existing system
Watershed delineation Stormwater utility

Section SW 5.3.5
Section SW 4.3
Section SW 4.3

description

O&M Section SW 5.3

CIP and future needs Chapter SW 9

Regulatory requirements Chapter SW 6

Problem identification Hydraulic model analysis Chapter SW 8

Financial analysis Chapter 12

Public information gi?ng:ghsénsive Plan
See City's

Public hearings/meetings

Comprehensive Plan

The Plan provides a comprehensive guide to assist the City with managing and operating the
three utilities and coordinating expansions and upgrades to the infrastructure for the next twenty
years. The Plan serves as a guide for policy development and decision making for the City. It
also provides other agencies and the public with information on the City’s plans for utility
extensions within the City’s service area. This approach allows the City to provide high quality

service to its customers and to continue protecting environmental quality.

April 2, 2015

2-4

SHC

NSULTANTS



City of Monroe
Utility Systems Plan

The Plan evaluates existing and future capacity of the utility systems based on current and
anticipated future growth. Future sanitary and water flow rates are estimated from existing flow
data and population growth projected within the service areas.

An implementation plan is provided, including an estimated timeline for constructing selected
projects. The financial analysis and the means by which the improvements were to be financed
were addressed in Chapter 12. This chapter was prepared by FCS Group in close coordination
with BHC and the City.

2.2 Ownership and Management

The City owns and maintains public utilities for the sanitary sewer, water and stormwater
systems and is governed by a City Council. The City has interlocal agreements to provide these
utilities to surrounding areas that are contiguous to the City corporate boundaries. These
agreements are further explained in Chapter 3.

The City’s sanitary sewer, water and stormwater systems are under the management of the
Operations and Maintenance Division Manager. The treatment plant is operated and managed
under the direction of the Plant Manager. Additional Engineering and Administrative and
Engineering employees do not report to the Managers mentioned above.

2.3 System Histories and Background

The City of Monroe is located in southeastern portion of Snohomish County, immediately north
of the King County — Snohomish County boundary, as shown on Figure 2.1, Vicinity Map. The
City's corporate boundary is not contiguous to any other municipality. The City encompasses
approximately 3,940 acres and but the service area for each of the three utilities varies as
shown in Table 3-1.

April 2, 2015 2-5 BHC
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2.3.1 Sanitary Sewer System

Monroe was incorporated in 1902 but a sanitary sewer system was not developed until the
1940s. An Imhoff Tank, primary sewage treatment plant was constructed in 1945. This original
plant was located on the same parcel as the current plant.

The treatment plant was upgraded to a secondary treatment plant using Rotating Biological
Contactors (RBCs) as the biological treatment element in 1975. In addition, this upgrade
included influent pumps, an aerated grit chamber, three side hill screens, two rectangular
secondary clarifiers, two chlorine contact chambers, two aerobic digesters and a new outfall to
the Skykomish River.

In 1993, another treatment plant expansion took place as a result of increased service areas
within the City and additional flows resulting from that growth. This expansion included the
construction of two rectangular primary clarifiers, four Submerged Biological Contactors (SBCs),
a new circular secondary clarifier, an additional aerobic digester, and an effluent pump station.

In 2000, the next modification to the plant included three new activated sludge aeration basins
with anoxic zones, a new secondary clarifier, additional Ultra Violet disinfection equipment and a
belt filter press.

In 2010, the modifications to the plant included new headworks and grit collection facility and a
modification to the Ultra Violet disinfection system. See Chapter SS 7 for a more thorough
description of the City’s wastewater treatment plant.

In 2014-2015 the City entered into contract with an Energy Service Provider (TRANE) to make
some energy efficiency modifications to the plant. This program is administered through the
State’s Department of Commerce and offers guaranteed energy savings. This grant or low
interest loan program is supplemented from matching funds from Snohomish PUD. These
improvements include the replacement of the air diffusers in the aeration basin, replacement of
the centrifugal blowers with turbo aeration blowers, revisions to the mixers and blowers for the
aerobic digesters, and modification to the mixing equipment in the selector basins.

The City provides sanitary sewer service to customers within its sewer service area.
Wastewater ultimately flows to Skykomish River through a series of four in-stream diffusers.

2.3.2 Water System

Prior to incorporation, water from a “spring on the hill back of Fern Bluff’ was provided by J. E.
Dolloff of the Spring Water Company by franchise issued by the Snohomish County
Commissioners. Soon after incorporation the Monroe City Council granted a water service
contract to Mr. S. A. Buck using water from wells on Buck Island and filtered water from the
Skykomish River. In 1905 Mr. Buck turned his water system over to the Monroe Water and
Light Company which used two steam pumps located on Buck Island to provide 750 gallons per
minute at 90 pounds per square inch. In January of 1905 there were 118 customers of the
water system. After years of legal challenges between Buck and Dolloff the City of Monroe
developed its own gravity water system using Sykes Springs located approximately 8 miles
north of town as the supply.

Sometime between 1905 and 1937 the City of Monroe developed a well field on Ingraham Hill.
In 1937, “faced with a rapidly depleting reservoir and a highly unsatisfactory condition at the
pumping station” Monroe investigated connecting to the City of Everett pipeline. It appears that
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this went no farther than investigating as the March 1954, Report of Preliminary Survey of Town
of Monroe Domestic Water System states “water for the town of Monroe is obtained by pumping
from a well located about two miles from the town”.

In 1963 the City of Monroe began purchasing water from the City of Everett from a wood stave
pipeline north of the city. At this time the use of all other sources was discontinued due to the
high levels of iron and manganese in the water. The City of Everett replaced the wooden main
in 1969 with a 51 inch steel pipe that is known as Transmission Main #5.

The City of Monroe grew with an average rate of 2.2 percent per year from its incorporation in
1902 until 1988 when the population was 3,350. During this time timber and dairy farming
dominated the area’s economy. System improvements during this time included:

Ingraham Hill Reservoir — an open in-ground 1.15 million gallon reservoir built in 1920

Wagner Road Transmission Main — 14,000 feet of 12 inch main installed in 1963 when the city
connected to the City of Everett system.

179th Avenue Distribution Main — constructed in 1974 from SR 2 to Main Street to serve the
developing west side of Monroe.

Chain Lake Road Transmission Main — 21,000 feet of 12 and 16 inch main installed in 1977 to
connect the west side of Monroe to the Everett supply.

Trombley Hill Reservoir — a 2.0 million gallon steel reservoir constructed in 1984.

Brown Road Transmission Main — 5,500 feet of 16 inch main installed in 1984 to connect the
Wagner Road and Chain Lake transmission mains.

Monroe began to grow rapidly, as the timber and farm industries declined, thanks to the easy
access provided by the three state highways. Monroe’s population almost doubled to 6,480 by
1996. Since then the population of Monroe has more than doubled to 16,550. This increase
came partially from annexation of additional area but the majority was from new development.
Monroe has taken on some of the character of a bedroom community. Many of the occupants
of the new residential subdivisions commute to work in the Everett/Seattle/Bellevue area. In
addition to providing housing, Monroe also has a thriving industrial area and numerous
commercial operations, including four grocery stores and three new car dealerships. In
response to this rapid growth, significant changes have taken place in the water system. The
major capital improvements include:

Ingraham Hill Reservoir — a 2.0 million gallon steel reservoir built in 2001 to replace the original
Ingraham Hill reservoir.

DOC Reservoir — the City acquired a 750,000 gallon reservoir along with a 1,100 gallon per
minute booster pump station from the Department of Corrections in 2001.

Tester Road Booster Pump Station — a 1,500 gallon per minute booster pump station to supply
the Department of Corrections and the Monroe High School.
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North Hill Reservoir and Booster Pump Station — a 1.15 million gallon reservoir and 1,500
gallon per minute booster pump station to supply the upper pressure zone of the system.

Reservoir #5 Trombley Hill Reservoir and Booster Station — a 2.5 million gallon steel reservoir
and booster pump station housing one 50 gpm, two 250 gpm and one 3,300 gpm pumps built in
2006 provides storage for the Everett, Trombley, Airport, DOC and Downtown pressure zones.

2.3.3 Stormwater System

The City of Monroe created its Stormwater Management Utility in 1996. The Public Works
Department carries out the majority of the programmatic and field-based stormwater tasks.

The Stormwater Management Utility program consists of numerous program elements. These
elements are organized into the following four categories based on the department or
departments that perform the program element work.

= Design & Construction Division Stormwater Services and Capital Improvement Program
= Operation & Maintenance Division Stormwater Services
= Program Support and Administration

The City lies in the Skykomish River valley at the base of the Cascade foothills. The Skykomish
River borders the City on the south. Most of the businesses and residences within the City are
located well above the 100-year floodplain. Woods Creek essentially forms the eastern border
of the City; although, a small section of the City lies south and east of the creek. The majority of
the City, including the commercial corridor along US Highway 2 (US-2), the Fryelands
development, and the developing areas north of US-2, lies within the French Creek watershed.
French Creek, in turn, flows into the Snohomish River several miles west of the City.

The majority of the City is built on very shallow slopes, typically less than 0.5 percent. The soils
within these flat areas are composed of loamy silty sands, which are well suited to farming
activities. Beneath these soils lie areas of deep recessional outwash gravels which drain
exceedingly well. The City utilizes this natural infiltration capability to assist with control of
stormwater runoff.

Due to an increase in impervious surfaces and urbanization, as well as regulatory changes,
stormwater quality management has become an important issue. Water quality degradation
due to stormwater runoff can occur from many different sources. Stormwater runoff carries
sediment from exposed construction sites and pollutants from residential, commercial, and
industrial developments and agriculture and livestock into streams and other water bodies.
Pollutants in stormwater runoff include metals such as lead, cadmium, zinc, and copper; oil and
grease; pesticides and fertilizers; and bacteria. Urbanization within the Puget Sound basin has
increased impervious surface areas such as rooftops, streets, and parking areas. Without
stormwater control, impervious surfaces increase runoff volumes and peak flow rates. The
increased pollutant loads and increased volumes of stormwater runoff result in impacts to
downstream properties, to Puget Sound and to other downstream water bodies. Increased
impervious surfaces also reduce infiltration to groundwater resources. Due to the listing of
Puget Sound salmon species under the federal Endangered Species Act (ESA) and federal
regulations under the National Pollution Discharge Elimination System (NPDES),
implementation of stormwater control measures has become increasingly important.
Approximately two-thirds of the City’s stormwater conveyance system consists of pipe. Pipes
range in size from eight inches to forty eight inches in diameter, and convey stormwater via
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outfalls into the receiving waters identified in Figure SW 4.2. Some stormwater pipes have
storage or water quality treatment structures built into the system. The City owns approximately
50 miles of stormwater pipe with the pipe inventory consisting primarily of PVC, HDPE and
concrete pipe. A portion of the downtown area is a combined sanitary/stormwater sewer which
discharges to the wastewater treatment plant.

Culverts are short sections of pipe used to convey stormwater/streamflow and which generally
connect open ditches or streams either under or adjacent to roads. Culvert pipes are usually
concrete or corrugated metal. There are approximately 21 culverts within the City of Monroe
storm drainage system.

Catch basins are underground sumps which are are used to collect stormwater. In Monroe,
most catch basins discharge directly into a piped conveyance system. The sump at the bottom
of a catch basin is used to capture sediment and other debris from incoming stormwater. Some
catch basins are equipped with trapped outlets, which prevent most floating debris and oil from
leaving the catch basin. The City owns 1,917 catch basins that are connected to stormwater
conveyance piping. A number of catch basins in Monroe do not connect to a piped storm drain
system but instead serve as a point for infiltration of the stormwater runoff. These types of
catch basins are called “rock holes” and are located in the residential neighborhoods in the
southeastern portion of the City between Main Street and the Skykomish River. The City owns
approximately 25 rock hole catch basins in this area.

Ditches are constructed earth trenches lined with vegetation or concrete that convey stormwater
in areas not served by piped conveyance systems. The City owns approximately 15 miles of
ditches.

Biofiltration swales are grass-lined, flat-bottomed ditches whose purpose is to filter the runoff in
order to provide water quality treatment. They differ from ditches in that the vegetation must be
appropriately maintained to function properly. The shape, slope, width, and length of the swales
are specifically designed to achieve appropriate levels of water quality treatment. Most of the
biofiltration swales in the stormwater drainage system are privately owned.

Retention/detention ponds and underground storage facilities (such as vaults and pipes) store
stormwater runoff. The purpose of these facilities is to temporarily store the runoff so that it can
be released at a controlled rate to nearby receiving waters or infiltrated into the ground,
preventing potential downstream flooding or erosion.

When land is developed, and no flow control facilities are installed, both the total volume of
runoff and the peak flows typically increase due to:

= Loss of vegetation that slows the release of runoff.

= Compaction of the soil column that reduces infiltration rates.

= Placement of impervious surfaces (pavement, rooftops, etc.) that intercept rainfall,
preventing soil infiltration and conveying a larger volume of runoff more quickly to a
discharge location, thereby increasing the peak flow.
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The controlled rate of release from these storage facilities is designed to generally mimic the
rate of stormwater runoff that occurred from the land, prior to any development. The volume of
runoff these facilities can store is that required to hold the additional volume of water that occurs
after development, until it can be released at the appropriate/controlled rate. The City owns 15
detention ponds and nine underground vaults.

Infiltration Trenches. Some locations within the City contain soils that are suitable for stormwater
infiltration, and as a result, several infiltration trenches have been constructed. The trenches
are located underneath City streets and infiltrate locally generated stormwater runoff. Multiple
infiltration trenches typically are located in each infiltration facility, along with water quality
pretreatment and an overflow connection to local stormwater or combined piping systems. The
stormwater drainage system contains both public and privately owned infiltration facilities.

Oil/water separators are generally underground vaults designed to trap sediments, oil, and
floatable materials. The inlet and outlet are typically located on opposite ends of the vault,
which is also equipped with baffle walls extending above and below the water surface and with
a gap above the floor of the vault. Runoff flows underneath the baffles and out of the vault,
while the oil floats to the surface and is retained in the vault by the baffle. Some oil/water
separators contain oil-absorbing booms. The City owns seven oil/water separator.

The stormwater drainage system discharges to receiving waters in the Woods Creek, French
Creek and Skykomish River watersheds.

The only City-owned filter treatment systems are located along the storm drain line running from
Lewis Street to the outfall into Woods Creek at the intersection of South Ann Street and
Fremont Street. These consist of 30 individual canisters located in four vaults.

2.4 Service Area Characteristics and Topography

The City boundaries and the service areas lie entirely within Snohomish County. However, the
service areas for the three utilities are varied and differ significantly. The delineation of the
service areas for each of the utilities is presented in Chapter 3.

2.4.1 Topography

The geography of the City of Monroe is dominated by the Skykomish Valley outwash plain. The
Skykomish valley is oriented east to west and is generally flat, with an elevation ranging from 30
to 80 feet above sea level. Figure 2.2 shows the topography of the Monroe area. The
Skykomish River flows in a southwestern direction generally along the southern boundary of
Monroe. A few miles southwest of the City, the Skykomish River merges with the Snoqualmie
River to form the Snohomish River, which flows into Puget Sound between Everett and
Marysville. Woods Creek flows into the Skykomish River through a narrow valley at the eastern
end of the City.
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The Rivmont Plateau, to the east of the City, is located between the Woods Creek valley and
the Skykomish River valley, and rises abruptly to elevations of 200 feet. The service area
includes several hills sloping upwards from the Skykomish River valley to the north, with
maximum elevations of approximately 420 feet. The Monroe Correctional Complex is located
on a knoll with a maximum elevation of 140 feet in the southwestern portion of the service area.
At the extreme southwestern corner of the service area is a hill with a maximum elevation of 320
feet.

2.4.2 Water Features

Wetlands are found adjacent to the many creeks, small streams and lakes within the City
service areas (see Figure 2.3).

Surface Water — The most dominant fresh water feature in the service area is Lake Tye which
is located along the western boarder of the City Limits adjacent to the Frylands development.
The lake has a surface area of approximately 38 acres.

Woods Creek bisects the southeastern corner of the City which enters the Skykomish River at
the SR 203 bridge.

Groundwater — A study done in 1997 by the US Geological Survey found that 94% of the
groundwater in South Snohomish County was considered soft to moderately hard. No
appreciable widespread groundwater contamination was found at the time of the study.

Concentrations of arsenic, iron and manganese were the most widespread groundwater
problems in the area. The population growth in Snohomish County has increased dramatically
in the last 10 years and has affected the quantity and the quality of groundwater. Most
groundwater recharge in Snohomish County is from infiltration of precipitation, and impervious
surfaces caused by increased development prevent infiltration. Consequently, less groundwater
is becoming available as land development increases.

2.4.3 Geology

The retreat of glaciers at the end of the last ice age formed the rolling terrain characteristic of
the City. Erosion and flooding of low lying areas during that period resulted in soil deposits of
two primary classifications as identified by the Washington State Department of Natural
Resources, 2005. These soil types are described below and displayed on Figure 2.4.
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The Skykomish River valley primarily consists of alluvial soils, at depths up to 100 feet. The
primary soil type in central Monroe is an alluvial soil, with upper layers of silt loams and silty clay
loams, with underlying very fine sandy loam or sand. The soil has moderately low permeability
and during the winter has a high groundwater table (2 to 4 feet below grade). The western
portion of the service area also contains a few areas with other types of alluvial soils, including
some that are poorly drained.

The hills north of the City Limits consist of glacial till. Glacial till includes large rocks and
pockets or streaks of sand and gravel. Glacial till is essentially impervious. The upper layers of
soils are typically gravelly loam, underlain by hardpan or glacial till. Permeability through the
hardpan is very slow, and a perched water table may occur during heavy rains in some areas.

The Rivmont plateau has primarily Everett gravelly sandy loam soils, which are somewhat
excessively drained.

The southwest portion of the service area, including the Monroe Correctional Complex, consists
of silt loam soils, which have low permeability. The service area includes soils that have the
potential for commercial sand and gravel operations, especially near current and previous
riverbeds, and on steep slopes.

Soil factors in the Skykomish River valley that may affect planning are the potential for flooding
or poor drainage, especially in the western portion of the service area. Soil factors on the hills
surrounding the valley that may affect planning include steep slopes and erosion/landslide
potential. In addition, areas with glacial till have low permeability and some areas may not be
suitable for septic tank drainfields.

2.5 City Extension Policies

Development of the City’'s Comprehensive Sewer Plan is currently guided by the
Comprehensive Plans from the adjacent agencies.

The City’s policy for services recognizes that its function is not to plan land uses for the service
area but to respond to land uses planned by the land use planning agencies.

The public utility systems in the City may be extended by one of two methods, one being a
developer extension agreement, where a developer, property owner or a group of property
owners request and construct a sewer under the terms and conditions of a developer extension
agreement. The second method is a Local Improvement District (LID) process following RCW
35.43.040 and 35.43.042, where a group of property owners petition the City to extend utilities
to their area and then are assessed for the improvements.

It is the City’s policy that the property owners desiring utility service initiate a request for service.
After entering a Developer’s Extension Agreement with the City, the proposed design will be
reviewed by the City to ensure compliance with the standards and design criteria. All utility
extensions shall follow the current version of the City of Monroe’s design and construction
standards and as defined in the City’s “Developer Extensions Manual.” Once the improvements
have been constructed and confirmed through the City inspection to meet established
standards, then it shall be deeded to the City.
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The City Council has the authority to set policies, ordinances, and zoning. The City may find it
necessary from time to time to reevaluate their policies based on Snohomish County land use,
policies and ordinances.
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Chapter 3 Land Use and Service Area

3.1 Service Area Description

The existing utility service area for the City can be described as comprising of two general
areas, City of Monroe and Snohomish County. Aside from water associations or water districts,
there are no other governmental jurisdictions in the service area.

Table 3-1 presents the service area of each of the three utilities and separates those service
areas into portions within the corporate boundaries, outside the City Limits but within the UGA
boundary and that portion that is outside the UGA boundaries. The ‘total’ acres shown are the

ultimate service area.

Table 3-1 Utility Service Area

Sanitary Water System | Stormwater
Sewer Utility Utility Utility
(acres) (acres) (acres)
Within Monroe Corporate Boundaries 3,940 3,940 3,940
Outside City Limits but within UGA 953 450 0
Outside UGA 298" 5,700 0
Total Acreage 5,191 10,090 3,940

Notes:
1) Southwest Study Area

City of Monroe. The City of Monroe’s municipal boundaries comprise of 3,940 acres. All of the
Monroe corporate area is within the service area of the utilities. All of the area served by the
sanitary sewer utility is collected and treated by the City’'s WWTP. Similarly, all of the City water
customers are served with Monroe water purchased from Everett Public Utilities. The
stormwater utility can be extended beyond the UGA, but currently no such extensions exist.

The City both owns and maintains these portions of the system and is responsible for treatment,
conveyance, distribution and storage.

Snohomish County. Portions of Snohomish County fall within the service areas of the utilities.
Before providing sanitary sewer service to parcel outside the corporate boundaries, it is the
City’'s policy to annex those parcels into the City. Extending sanitary service beyond the UGA
boundary is allowed only under very unique circumstances. Water service is provided into
Snohomish County. Stormwater service can be, but currently is not extended into Snohomish
County.

3.2 Surrounding Vicinity Characteristics
3.2.1 Topography

Figure 2.2 shows the topography of the City and the surrounding areas. This figure also
includes City’s service area boundary and the corporate boundaries as described in Section 3.1.
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The topography of the City ranges from flat and gently rolling to hilly, with a few steep slopes
along the stream corridors. Wetlands, lakes and many creeks and small streams are found
throughout the City.

3.2.2 Water Resources

The City’s municipal water system provides service to the entire population within the City limits.
The other residents outside the City limits are served by adjacent water purveyors as described
in Chapter W 4.

All water supplied to the City customers is currently purchased from the Everett Public Utilities
through the Sultan River source and is delivered from the Everett pipeline.

Interties are also provided as shown on Figure W 4.2.
3.3 Land Use

3.3.1 Growth Management Act

The State of Washington adopted the Growth Management Act with the intent of concentrating
most new development and population gains within urban areas of the more populous and
rapidly growing counties. These counties are required to define an urban growth boundary
within which urban services like sewers are provided, and any new parcels created outside that
boundary must be low density with sufficient acreage to support onsite sewage disposal
systems conforming to State Health regulations.

The entire sanitary sewer service area is within the GMA boundaries of the City for urban
development. Extending sewers beyond the GMA boundaries for essential governmental
facilities and documented health hazard areas has not arisen. The Southwest Study Area is
outside the GMA boundaries, and consequently is not included as part of the Service Area.
Consideration of this area was investigated assuming a potential expansion of the GMA
boundaries in the future.

The service area for water does not have the same limitations as sanitary sewer.
Consequently, the water service does extend beyond the GMA boundaries.

Zoning within the City Limits area can be classified as commercial/industrial, low density multi-
family, high density multi-family, single family, and undeveloped lands such as public right of
ways, parks, and open space. These zoning areas are depicted in Figure 3.1. Low density
multi-family zoning allows a variety of low-density, multi-family housing including townhouses,
multi-family structures and attached or detached homes on small lots.
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3.4 Relationships with Adjacent Agencies

The issue of managing and coordinating which agency provides services can be an emotionally
charged matter. Consequently, adjudicating such issues typically falls to a county-supported
Board Review Board.

In Monroe’s case, there are no adjacent agencies that can provide sanitary sewer service. The
nearest provider is the City of Sultan. Neither Monroe nor Sultan extends sewer service beyond
their GMA boundaries and consequently, there are no overlapping issues with neighboring
agencies.

Stormwater utilities are typically provided by municipalities. Like the sanitary sewer service, the
nearest stormwater utility is in the City of Sultan. Stormwater, even more than sanitary sewer
service, is dictated by the topography. No adjacent municipalities have stormwater utilities that
reach to the service area of Monroe.

Providing water service, however, is complicated by the fact that GMA limitations do not apply
and the fact that there are several water districts or associations adjacent to Monroe’s water
service boundary. These water purveyors are presented on Figure W 4.4,

The adjacent water purveyors are listed below.

= Cross Valley Water District

= City of Snohomish

= Roosevelt Water Association

= Meadow Lake Water Association
= SnoPUD Integrated 2

= SnoPUD Integrated 3

= Highland Water District

3.5 Service Areas

3.5.1 Sanitary Sewer

Figure SS 4.1 shows the extent of the existing sanitary sewer system. This figure also shows
the current Urban Growth Area (UGA). The UGA boundary establishes the line beyond which
sanitary sewers cannot be extended.

The general policy that governs UGA is that urban type services are not to be extended beyond
those limits. However, in certain circumstances this limitation can be modified and sewer
service can be provided. In the case of documented Health Hazard areas or critical/essential
governmental facilities, sewers can be provided beyond the UGA boundary.

3.5.2 Water

Figure W 4.2 shows the extent of the current water system. The water utility does not fall under
the same UGA limitations as applied to the sanitary sewer system and consequently, the water
utility reaches far beyond the UGA boundaries. This figure also shows the surrounding water
purveyors in relation to the City’s water service boundaries.
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3.5.3 Stormwater

Within the corporate City limits, there are three main drainages. These three include the Woods
Creek, Skykomish River and French Creek. The extent of these drainages reaches far beyond
any corporate boundaries or UGA boundaries. Figure SW 4.1 shows some or all of the
catchment area of these drainage basins.

April 2, 2015 35 BHC






City of Monroe
Utility Systems Plan
Sanitary Sewer System Plan Update

Chapter SS 4 Existing Wastewater Facilities

4.1 Collection and Conveyance Facilities

The existing wastewater collection and conveyance system is comprised of gravity lines, force
mains, ten operating lift stations, the wastewater treatment plant (WWTP) and the river outfall.
The collection system (including pipes, pumps, manholes, and clean outs) is shown in Figure
SS 4.1. Individual maps for each mini-basin is included as Appendix SS-A. The City’'s sewer
system is composed of divided sections henceforth referred to as “mini-basins”. In addition, the
mini-basin referred to as “Southwest Study Area” is a region in the southwest portion of Figure
SS 4.1 that is currently not within the existing UGA boundary. The City plans on pursuing
incorporation of this area into its existing UGA boundary in 2017. A list of mini-basins, as well
as their areas, is presented in Table SS 4-1.

Table SS 4-1 City of Monroe Sewer Basins
Basin Name Baglcr}eﬁgr)ea
Beaton 662
Cates 42
Cripple Creek 202
Eastside 334
French Creek 276
Fryelands 557
Gravel Operations 236
Hansen Road 7
Milwaukee Hill 208
Open Space East 167
Reservoir Hill 317
Rivmont North 34
Rivmont South 173
Sawyer 32
South Fryelands 359
State Corrections 299
Upper Woods Creek 188
Valley View North 239
Valley View South 244
West Main 49
Woods Creek 305
Total City and UGA Area 4,929
Southwest Study Area 298
Total Area 5,227
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4.1.1 Gravity Sewer

Gravity sewer pipes in the City’s collection system range in diameter from 4 inches to 24 inches.
There is approximately 42.3 miles of gravity pipe in the collection system. The pipe material for
these pipes includes polyvinyl chloride (PVC), clay, concrete, and ductile iron. The first sewers
were constructed in the early 1920s as a combined sewer system, but the system continued to
expand since as a separate system.

The sewer pipe inventory is summarized in Table SS 4-2 below. Pipe lengths are approximated
from GIS data provided by the City. Appendix SS-B includes the slope, diameter, and capacity
of the hydraulically modeled trunk sewer segments.

Table SS 4-2 Gravity Pipe Inventory
Number of
Diameter (in) Total Length (ft) Segments
Between SSMHs
4 105 1
6 8,992 48
8 155,472 748
10 19,549 84
12 23,431 98
15 1,378 6
18 6,789 28
20 551 3
24 7,333 25
Total 223,600 (42.3 mi) 1,041

4.1.2 Pump Stations

The City’s existing wastewater collection system includes ten lift stations (shown on Figure SS
4.1). In addition, the Evergreen State Fairgrounds, the Department of Corrections, and other
entities own operating pump stations that discharge into the City’s sewer system. The pump
stations corresponding to collection basins, number and type of pumps, and the capacity of the
pumps are summarized in Table SS 4-3.

Furthermore, all lift stations owned by the City have telemetry monitoring and are linked to the
Supervisory Control and Data Acquisition (SCADA) system at the WWTP. The City has
equipped the SCADA system with an auto-dialer that alerts their staff of alarms at any of the
pump stations.
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Table SS 4-3 Monroe Pump Stations

Pumps
Pump . . Firm Year
Station Location Type No. Capacity Capacity | Constructed
(each, gpm)
(gpm)
Wet
Beaton 17102 147th St Well/Top 2 580 580 Mid 1980’s
SE
Mounted
Cate's 17562813 6th P Submersible | 2 150 150 Late 1980’s
Wet
Fox 17502 160t St | \yeiyrop | 2 125 125 2001
Meadows SE
Mounted
Wet
Fryelands | 14810 Fryelands |\ oyron | 2 750 750 1994
Blvd
Mounted
Old Owen | Old Owen Rd at Wet
Well/Top 2 250 250 Late 1980's
Rd Eagle Park Dr
Mounted
Park Place | 17866 W Main St | Submersible 3 1,300 1,700 2010
Sawyer 17108 gaEwyer St Submersible | 2 175 175 1998
Wet
South .
16653 Currie Rd Well/Dry 2 450 450 1996
Fryelands
Well
Wet
Valley | 15411 179th Ave | \yeipry | 3 1,325 1,650 1977
View SE
Well
West Main 170975124th St Submersible | 2 115 115 1987

4.1.3 Force Mains

The wastewater conveyance system has approximately 30,700 feet (5.8 miles) of force mains of
4, 6, 8, and 12-inch diameter pipe for conveying wastewater to the WWTP or to gravity
conveyance sections of the system. Force main lengths are approximated from GIS data
provided by the City. The force mains attributes are summarized in Table SS 4-4, and are
shown on Figure SS 4.1.
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Table SS 4-4 Force Main Inventory

. . . . . Year

Pump Station Diameter (in) Length (ft) Force Main Material Constructed

Beaton 8 4,031 PVC Mid 1980’s

Cate's 4 4,166 DI Late 1980's
Fox Meadows 4 576 PVC 2001
Fryelands 6 4,667 DI 1994

Old Owen 6 51 PVC Late 1980's
Park Place 16 3,988 PVC 2010
Sawyer 8 134 PVC 1998
South Fryelands 8 4,561 PVC 1996
Valley View 12 7,865 DI 1977
West Main 4 2,232 PVC 1987

Total 32,731 (6.2 mi)

4.2 Wastewater Treatment Plant
The City’'s WWTP is described in detail in Chapter SS 7.
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Chapter SS5 Existing and Future Population and Flow
Projections

Chapter SS 5 provides a summary of the historical and projected populations for residential,
non-residential, and Department of Corrections (DOC), as well as the historical and projected
wastewater flows within the City's UGA.

5.1 Population

5.1.1 General

Residential and non-residential population estimates for the City's service area have been
developed for each mini-basin for the 2021, 2035, and build-out planning horizons. The City’'s
sewer service area includes the City and its Urban Growth Area (UGA). The service area is
divided into 22 mini-basins irrespective of existing jurisdictional boundaries, which are shown on
Figure SS 4.1.

5.1.2 Existing Population

The three different populations contributing sewage are residential, non-residential, and DOC
inmates. The methodology used combined various available resources to establish the most
accurate population estimates and projections for the purpose of sewer modeling and CIP
identification. A detailed methodology and list of resources can be found in Appendix SS-C.

The baseline year is the most recent year data is available, however the baseline year varied for
each contributing population. Baseline residential population estimates were calculated using
2010 Census data. Census block population data was distributed to parcels based on
population density and residential acreage. Baseline employment population estimates were
calculated using 2013 Covered Employment estimates and the 2012 American Community
Survey (ACS) self-employment estimate. Baseline population estimates were aggregated per
mini-basin and used as the first known data point to interpolate existing (2015) and future
populations. Baseline populations for the DOC were taken from online average daily population
data for 2010 to 2013.

Existing residential and employment population estimates were calculated by interpolating
between baseline data and Snohomish County 2035 Population and Employment Growth
Targets for the UGA.

Table SS 5-1 provides a summary of the existing population and forecasted population for the
City and its UGA through the planning horizon.

5.1.3 Future Population

Residential, non-residential, and DOC inmate populations were forecasted for the existing
(2015), 6-year (2021), 20-year (2035), and build-out planning horizons. Residential and non-
residential population projections for 2035 were derived from a combined analysis of Snohomish
County’s adopted 2035 Growth Targets and the 2012 Buildable Lands Report for Snohomish
County (BLR). For the Monroe UGA, Countywide Planning Policies for Snohomish County
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adopted a 2035 Population Growth Target of 25,126 and a 2035 Employment Growth Target of
11,780. These adopted targets were distributed throughout the UGA based on development
capacity and aggregated by mini-basin.

The BLR data was obtained for the Monroe UGA and utilized to establish the development
capacity per parcel as a means to distribute projected population growth. The BLR data
identifies parcels as vacant, partially used, or redevelopable given a 2025 planning horizon.
The BLR data provides the additional housing units (HU) and/or employment capacity per
parcel. The development capacity is calculated for each parcel as its additional capacity divided
the total UGA capacity, resulting in the percentage of residential and/or employment population
growth captured per parcel. Year 2035 population figures were used as the second data point
to interpolate for 2015 and 2021 populations, and to extrapolate for the build-out scenario.
Baseline residential and non-residential population years were 2010 and 2013, respectively.
The populations listed in Table SS 5-1 below represent total City and UGA populations, while
Table SS 5-2 lists the sewered populations.

Table SS 5-1 Population Forecasts for the City of Monroe and UGA

Year Residential Non-Residential DOC Population
Populatlon(l) Populatlon(l) Inmates® Employees

2010 16,315@ 7,344 2,536 1,204

2013 17,032 7,709? 2,548 1,210

2015 17,510 7,957 2,500 1,187

2021 18,943 8,699 2,601 1,235

2035 22,288 10,432 2,838 1,348
Build-out 26,925 12,140 3,092 1,468

Notes:

1) Population does not include the Southwest Study Area.

2) These numbers represent baseline populations for their respective categories.

3) The inmate population represents the average daily population. Data is available at
http://www.doc.wa.gov/aboutdoc/docs/msPrisonPopulationFY2009-2014.pdf.
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Table SS 5-2 Sewered Population Forecasts for the City of Monroe and UGA

Year Residential Non-Residential DOC Population
Population® Population® Inmates® Employees

2010 11,392 7,189 2,536 1,204

2013 12,109 7,561 2,548 1,210

2015 12,587 7,809 2,500 1,187

2021 14,548 8,563 2,601 1,235

2035 19,865 10,345 2,838 1,348
Build-out 26,925 12,140 3,092 1,468

Notes:

1) Population does not include the Southwest Study Area.
2) The inmate population represents the average daily population. Data is available at
http://www.doc.wa.gov/aboutdoc/docs/msPrisonPopulationFY2009-2014.pdf.

The Southwest Study Area mini-basin is located beyond the Monroe UGA. Since the adopted
County growth targets and BLR pertain only to urban lands, a separate population analysis was
conducted. Population figures were interpolated between baseline and the potential build-out
scenario. The projected population for the Southwest Study Area is presented in Table SS 5-
10, and a detailed methodology is provided in Appendix SS-C.

5.2 Existing Wastewater Flows

The City’'s WWTP Discharge Monitoring Reports (DMRs) from 2011, 2012, and 2013 and hourly
flow data from the WWTP flow meter were used to determine existing wastewater flows in the
City. The following is a description of each calculated flow parameter:

= Average Annual Flow — This flow condition is defined as the average of daily flows
during the year.

=  Maximum Month Flow — This flow condition is defined as the highest monthly average
flow. This flow condition is of particular interest for the WWTP because the NPDES
permit is written with monthly discharge limitations based on this flow.

=  Maximum Day Flow — This flow condition is defined as the maximum day flow in a
given year.

= Peak Hour Flow — This flow condition is defined as the peak sustained flow rate
occurring during a one-hour period. It is used to size the collection and interceptor
sewers, pump stations, flow meters, and WWTP hydraulic processes.

= Average Dry Weather Flow — This flow condition is defined as the average daily flow
for a period during the months of July through October when no rainfall was recorded.
The intent of presenting this data is to capture the base domestic flow conditions with the
minimum impact from infiltration and inflow (I/1).

= Average Wet Weather Flow — This flow condition is defined as the average daily flow
from the months of November through March. All flows during this period were analyzed
regardless of the amount of precipitation. The value of this flow condition is used to
determine the I/l contribution to the system.
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The average annual and maximum month flows were calculated using the WWTP’s DMRs for
2011, 2012, and 2013. The peak hour flow was determined using hourly flow rate data from the
WWTP effluent flow meter for 2013 through November 12, 2014 because hourly data is not
available prior to 2013. Appendix SS-D is the DMR data.

5.2.1 Average Annual Flow

Table SS 5-3 summarizes average annual flow characteristics from 2011 through 2013. The
development of the populations was described earlier in this chapter. The wastewater is broken
into residential, non-residential, and Department of Corrections (DOC) components. The non-
residential includes all wastewater contributors outside of the DOC and residential, e.g.
commercial, schools, and government. While there is a non-residential sewage component,
there are no significant industrial discharges to the City’s sewer system. The per capita flow
rates were developed using water records to develop water per capita flow rates as described in
Chapter W 5, and comparing those rates to base sanitary flow rates for dry weather. The dry
weather per capita rates were then calibrated to the measured dry weather sanitary flows. The
difference between the wet weather water per capita rates and the calibrated dry weather
sanitary flow rates is assumed to be the baseline I/I. The annual average per capita rates were
then derived using the dry weather ratio of residential, non-residential, and DOC flow to the total
flow and increasing the per capita rates for average annual flows. The development of the
average annual per capita rates is summarized in Table SS 5-3.

Table SS 5-3 Sewer Per Capita Flow Rates

. Per Capita
Wet Weather per Infiltration/Inflow per Capita Dry Average Annual
Flow Category Capita Water ) Weather Sewer
@ (gpcd) @) Sewer Flows
Demand (gpcd) Flows (gpcd) ®
(gpcd)
Residential 46.3 9.7 56.0 67.4
Non-Residential 334 7.0 40.4 48.6
DOC 159.4 0.0 159.4 159.4

Notes:

1) Wet weather per capita water demand was determined by taking the water records for
the wettest month of the year for each of 2011 through 2013 and averaging the per
capita demands for each flow category.

2) Per capita dry weather sewer flows were developed by multiplying the residential and
non-residential wet weather per capita demands by 1.21 to calibrate the total dry
weather flow to measured flows. The calibration factor is assumed to be the baseline 1/]
contribution. The DOC per capita rates are assumed constant because the 2011 to
2013 monthly variations do not vary with the seasons.

3) Per capita average annual sewer flows were determined by assuming that the ratio of
residential to non-residential is constant and increasing the value to match the average
of the measured average annual flows presented in Table SS 5-4.

4) DOC per capita flows are total flows divided by the inmate population.
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5.2.2 Monthly Average Day Flow
The monthly average day flows are summarized in Table SS 5-4.

Table SS 5-4 Monthly Average Daily Flow Summary (2011 - 2013)

Flow (mgd)

Month/Year
2011 2012 2013
January 1.885 1.614 1.936
February 1.631 1.742 1.690
March 1.784 1.865 1.715
April 1.768 1.645 1.763
May 1.590 1.662 1.471
June 1.372 1.611 1.461
July 1.302 1.404 1.303
August 1.208 1.311 1.418
September 1.256 1.280 1.448
October 1.323 1.452 1.352
November 1.510 1.716 1.520
December 1.358 2.216 1.541
Average 1.499 1.627 1.552

5.2.3 Maximum Month and Maximum Day Flows

The maximum month and maximum day flows recorded at the Monroe WWTP from 2011
through 2013 are summarized in Table SS 5-5.

Table SS 5-5 Maximum Month and Maximum Day Flows

Maximum Month Maximum Da

Year (mgd) Month (mgd) y Day

2011 1.885 January 2.887 January 14, 2011

2012 2.216 December 3.643 May 23, 2012

2013 1.936 January 3.175 January 10, 2013
Average 2.012 3.235
Notes:

1) Estimated based on rainfall event.
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5.2.4 Peak Hour Flows

The peak hour flows recorded at the Monroe WWTP from for 2013 through November 12, 2014
are summarized in Table SS 5-6.

5.3 Existing Sewage Peaking Factors

Table SS 5-6 Peak Hour Flows

Year® Peak Hour (mgd)
2013 6.866
2014 6.680
Average 6.773

Notes:

1) 2011 and 2012 data do not exist, therefore peak hour
based on the average peak hour flow for 2013 and 2014
(through November 12, 2014).

Peaking factors based on historic flow records are used to project future sewage flows. Peaking
factors are calculated by taking the various flow events and dividing them by the annual average
flow. The peaking factors are summarized in Table SS 5-7.

Table SS 5-7 Existing Peaking Factors

vear Annual Average Maximum Month Maximum Day Peak Hour
Factor Factor Factor Factor®

2011 1.00 1.26 1.93 No Data

2012 1.00 1.36 2.24 No Data

2013 1.00 1.25 2.05 4.43

20149 | 4.11
Average 1.00 1.29 2.07 4.27
Notes:

1) 2011 and 2012 data do not exist, therefore peak hour based on the average peak hour
flow for 2013 and 2014 (through November 12, 2014).

The peaking factors presented in Table SS 5-7 are typical of similar communities and area used
as the basis for future flow projections.
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5.3.1 Diurnal Curve

Typically, sewer flows are lowest at night and highest during the morning and evening. This
distribution of flow throughout the day is described by a diurnal curve. The average diurnal
curve for 2013 is presented as Figure SS 5.1.

Figure SS 5.1 Average Diurnal Curve
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The diurnal curve is unusual in that the peak normalized flow is typically larger. The lower value
for the City is likely due to the influence of the DOC that provides a dampened daily flow through
their lagoons causing the composite diurnal pattern to flatten out.

5.4 Infiltration and Inflow (I/I) Analysis

Infiltration is the sewage component associated with groundwater seepage into the sewer
system through loose connections and cracked or broken sewer lines. Higher infiltration flows
are observed during wet weather months when groundwater is higher. Inflow is the sewage
component associated with illegal connections and stormwater connections to the sewer.
Typical sources of inflow include storm sewers/roof drains directly connected to the sewer,
basement sump pumps, and submerged manhole lids. Rain-dependent infiltration/inflow (RDII)
is the sewage component consisting of stormwater surface runoff entering the sewer system
plus additional infiltration from storm-saturated ground conditions. Increased infiltration occurs
as precipitation saturates the ground and higher groundwater more easily leaks into the pipe
system.
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Previous investigations and the current review of recent flow data indicate that I/l is non-
excessive in the City’s sewer system. The per capita average annual sewer flows indicate non-
excessive I/l in that they are lower than typical per capita rates. Similar to the conclusions of
earlier studies, treatment of I/l is likely less costly than repair and replacement of gravity sewers.

5.5 Projected Flows

The total projected sewage flow for the years 2021, 2035, and build-out include all residential,
non-residential, DOC, and infiltration and inflow. It is assumed that current per capita flows will
remain unchanged in the future. Details of the projected sewage flows are summarized in the
following paragraphs. These projected flows are aggregated for the entire collection system
and are most relevant for evaluation of the WWTP facilities. Projected flows for the mini-basins
comprising the City’s service area are developed in Chapter SS 6.

5.5.1 Annual Average Flow

Domestic flows are calculated as the product of the unit flows developed in Section SS 4.4 and
the projected sewered population. The projected average annual sewage flows received at the
WWTP throughout the planning horizon are tabulated in Table SS 5-8.

5.5.2 Average Day of the Max Month Flow

The projected average day of the max month flow, as determined from the unit flows and
peaking factors derived above, are presented in Table SS 5-8.

5.5.3 Peak Hour Flow

The peak hour flow would occur when a design storm happens at the same time as the diurnal
flow peaks. The projected peak hour flows, as determined from the unit flows and peaking
factors, are presented in Table SS 5-9.

5.5.4 Southwest Study Area

The Southwest Study Area mini-basin is located beyond the Monroe UGA and so a separate
flow analysis was conducted, and is summarized in Table SS 5-9. Because the Southwest
Study Area is outside the City’s UGA, the flow is not accounted for in the collection system and
WWTP analyses presented in Chapters SS 6 and SS 7, respectively. However, a brief narrative
is included as to the potential impacts that the increased flows and loads from the Southwest
Study Area have on the collection system and WWTP.
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Table SS 5-8 Projected Wastewater Flows

Sewered | Sewered Non- DOC Average | Maximum Month Maximum Day Peak Hour
. : . . Annual
Year Residential Residential Inmate Elow : : -
Population Population Population Peaking Flow Peaking Flow Peaking | Flow
(mgd) Factor | (mgd) Factor (mgd) | Factor | (mgd)
2021 14,548 8,563 2,601 1,812 1.29 2.336 2.07 3.752 4.27 7.730
2035 19,865 10,345 2,838 2,295 1.29 2.959 2.07 4.752 4.27 9.791
Build-out 26,925 12,140 3,092 2.898 1.29 3.737 2.07 6.002 4.27 12.367
Table SS 5-9 Projected Wastewater Flows in Southwest Study Area
_ _ Non- Average Maximum Month Maximum Day Peak Hour
Residential . .
Year P lati Residential Annual , X ,
opufation Population® | Flow (mgd) Peaking Flow Peaking Flow Peaking Flow
Factor (mgd) Factor (mgd) Factor (mgd)
2021 150 45 0.012 1.29 0.016 2.07 0.026 4.27 0.053
2035 677 147 0.053 1.29 0.068 2.07 0.109 4.27 0.225
Build-out 1,648 300 0.126 1.29 0.162 2.07 0.260 4.27 0.536
Notes:

be at capacity.

1) Non-residential population is constant because the only commercial zoned area is the Cornerstone Academy that is assumed to
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Chapter SS6 Wastewater Conveyance Analysis

6.1 Introduction

The City of Monroe’s wastewater conveyance system was analyzed to determine its ability to
serve the future land use presented in Chapter SS 3 and projected wastewater flow rates and
population presented in Chapter SS 5. Hydraulic sewer modeling was conducted to analyze the
capacities of the primary conveyance system'’s gravity trunk lines at existing (2015), 2021, 2035,
and build-out for wet weather peak hour flow rates. The trunk conveyance system was defined
to be that portion of the gravity system which conveyed flow from an entire mini-basin. The
existing primary sewer conveyance system is shown on Figure SS 4.1.

6.2 Sewage Flows by Mini-Basin

Projected sewer flow rates are based on existing measured flow rates at the WWTP and
existing population data. Peak hour flow rates at pump stations were determined using the
hydraulic model. The capacities of the pump stations and their respective force mains were
calculated using the projected flow rates. These results were used to identify conveyance
system components in need of rehabilitation or replacement.

Residential, non-residential, and DOC inmate average annual per capita sewage flow rates
were estimated to be 67.4, 48.6, and 159.4 gallons per capita per day (gpcd), respectively, as
discussed in Chapter SS 5.

The per capita sewage flow was multiplied by the population to obtain the annual average flow
for each mini-basin. This was performed for each scenario. The total annual average flow was
multiplied by a peak hour factor to determine the peak hour flow.

6.3 Existing Sewer System Data Collection

Data for the existing sewer conveyance system layout was compiled from multiple previous
studies, City provided GIS information, as-built drawings, and survey work performed as part of
this Plan. Pump station information, including number of pumps, pump station capacity, and
motor horsepower (see Table SS 4-3) was provided by the City.

6.4 Model Construction

6.4.1 Modeling Description

The hydraulic model of the City’s wastewater conveyance system is presented in this section,
including a description of the model development and the assumptions made along the way.
The spreadsheet model was created to analyze the conveyance system’s major gravity sewer
lines and force mains. The model utilizes Manning’s equation to determine the calculated
capacity of each gravity line and force main segment. The maximum allowable capacity of the
gravity lines was considered when hydraulic grade line reached 200 percent of the pipe
diameter. The pump station capacities were obtained from the City and compared against the
modeled peak hour flows at each pump station.
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After exporting the City’s existing GIS information into the model, it was determined that
approximately 56 percent of the existing manholes for the sewer system were missing invert
elevations. In order to fill these data gaps, the City provided as-built drawings of the
conveyance system at several locations with missing inverts. After receiving this data, the
portion of manholes with missing invert elevations was reduced to approximately 40 percent.
KPG Inc. was contracted to survey approximately 60 manholes at predetermined locations, and
missing invert elevations of the remaining manholes were linearly interpolated between known
elevations.

The model is divided into mini-basins in order to calculate flow rates at each pump station and
at other points in the system to determine deficiencies throughout the planning horizon. The
model does not take into account backwater effects. If a given pipe is surcharged at a d/D ratio
greater than two, where “d” is flow depth and “D” is pipe diameter, it is considered undersized
and will need to be replaced. The model does not account for flow attenuation through the
conveyance system, which results in a conservative model, particularly in downstream reaches.

6.4.2 Modeling Scenarios

Three scenarios were developed to analyze the Monroe wastewater conveyance system, as
summarized by the following:

= EXxisting Scenario (2015) — The existing facilities were calibrated against 2011, 2012 and
2013 flow data. Projected 2015 sewered population of 15,087 residents and 8,996
employees was distributed within the current City limits and used for analyzing the
existing system.

= 2021 Scenario — Projected sewered population of 17,149 residents and 9,798
employees was distributed within the current City limits.

= 2035 Scenario — Projected sewered population of 22,703 residents and 11,693
employees was distributed within the current City limits.

= Build-out Scenario — Projected sewered population of 30,017 residents and 13,608
employees was distributed within the current City limits and the UGA area. Assumes the
current City limit is fully developed.

As it is unknown exactly how undeveloped parcels within the UGA will develop, assumptions
about where sewer facilities for future mini-basins will connect to existing facilities were made
based on topography and proximity. These assumed connection points or nodes were then
used as mini-basin input nodes for the future facilities. In these cases the assumed connection
points were likely locations for connection of gravity sewers. The model details are provided as
Appendix SS-B.

6.4.3 Calibration

Since totalizing flow meters are not installed at the pump stations and several invert elevations
at manholes were estimated by linear interpolation, the best effort was made to calibrate the
model to WWTP flow meter data. The conservative nature of the model and the relatively low
flows of a majority of the mini-basins compared to the size and conveyance capacity of the
sewer pipes minimize the effect of the lack of calibration data.
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6.5 Hydraulic Modeling Analysis

6.5.1 Modeling Deficiency Criteria

The purpose of the modeling work is to determine deficiencies in the City’s collection system.
Deficiencies in the collection system are defined as:

= Gravity Pipe Segments: the flow depth is equal to twice the pipe diameter, or d/D of 2.
= Force Mains: the flow velocity exceeds 8 feet per second (fps).
= Pump Stations: the rated capacity is exceeded

6.5.2 Existing (2015) System Performance

The 2013 sewer system was evaluated to calibrate the model to 2013 flows and populations.
The existing sewer system was analyzed using the 2015 projected populations to determine if
there are existing deficiencies. Tables SS 6-1 and 6-2 provide a summary of the deficiencies in
the existing collection system and pump stations.

Table SS 6-1 Existing (2015) Collection System Piping Deficiencies

L ) Capacity at d/D of 2 Modeled Peak Hour Flow
ocation
(gpm) (gpm)
Along West Main St. to Park Place PS 1,143 1,428
Along 177™ Ave SE (DOC effluent) to
West Main St 792 1,229

Notes:
1) The two locations listed correspond to a single gravity pipe reach.

Appendix SS-B provides the results of the hydraulic analysis.

6.5.3 2021 Modeling Results

Following calibration of the model, 2021 projected peak hour flows were modeled to determine if
there are projected deficiencies in 2021. For this scenario, there are no additional deficient
gravity sewers, pump stations, or force mains from the 2015 scenario.

6.5.4 2035 Modeling Results

2035 projected peak hour flows were modeled to determine if there are deficiencies when the
City reaches the projected population for 2035. For this scenario, there are no additional
deficient gravity pipes to the previous scenarios. However, there are additional deficiencies
associated with pump station capacity exceedance. Table SS 6-2 provides a summary of the
projected pump station deficiencies for the 2035 scenario. Furthermore, the Fryelands Pump
Station force main flow velocity exceeds the criteria of 8 fps. This deficiency is summarized in
Table SS 6-3.
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Table SS 6-2 2035 Sewage Pump Station Deficiencies

Pump Station

Existing Capacity (gpm)

Modeled Peak Hour Flow (gpm)

Fryelands 750 779
South Fryelands 450 454
Valley View 1,650 1,851

Table SS 6-3 2035 Force Main Deficiencies

Pump Station Force Main Force Main Modeled Peak Modeled
P Length (ft) Capacity® (gpm) | Hour Flow (gpm) | Velocity (fps)
Fryelands 4,667 705 779 8.84
Notes:

1) Force main capacities calculated using the maximum velocity criteria of 8 ft/s.

6.5.5 Build-out Modeling Results

Build-out projected peak hour flows were modeled to determine if there are projected
deficiencies when the City is at build-out. Tables SS 6-4, 6-5 and 6-6 provide a summary of the
projected deficiencies in the collection system, pump stations, and force mains for the build-out

scenario.

Table SS 6-4 Build-Out Collection System Piping Deficiencies

Location Capacity at Modeled Peak Hour
d/D of 2 (gpm) Flow (gpm)
Fryelands Blvd. (Fryelands PS influent) 595 607

Table SS 6-5 Build-Out Sewage Pump Station Deficiencies

Pump Station

Existing Capacity

Modeled Peak Hour Flow (gpm)

(gpm)
Fox Meadows 125 133
Park Place 1,700 2,021
West Main 115 126
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Table SS 6-6 Build-Out Force Main Deficiencies

Pumo Station Force Main Force Main Modeled Peak Modeled
P Length (ft) Capacity™® (gpm) | Hour Flow (gpm) | Velocity (fps)
Valley View 7,865 2,820 2,975 8.44

6.5.6 Southwest Study Area Hydraulic Analysis

A separate model scenario was run that included the Southwest Study Area. The calculated
peak hour flows were loaded into the existing system at the intersection of Fryelands Blvd. and
West Main St. where the system flows by gravity to the South Fryelands Pump Station. The

Southwest Study Area flows did not cause any additional deficiencies in the sewer system. The
model details are provided as Appendix SS-B.
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Chapter SS 7 Wastewater Treatment Plant

7.1 Introduction

Chapter SS 7 provides a summary of the analysis that was performed to evaluate the City’s
Wastewater Treatment Plant (WWTP) for its ability to meet treatment objectives over the
planning period.

The WWTP liquid stream consists of a headworks structure with two mechanical fine screens,
an influent lift station and a mechanical vortex type grit removal system. The screened and
degritted influent flows by gravity to two rectangular primary clarifiers, three aeration basins with
anoxic and aerobic zones, two circular secondary clarifiers, ultraviolet light (UV) disinfection and
an effluent pump station. The disinfected WWTP effluent is discharged to the Skykomish River.

The solids stream includes three aerobic digesters in series, sludge transfer pumps and a belt
press for dewatering. The dewatered sludge is truck hauled to the former compost facility site at
the Monroe Correctional Complex where it is stored for a period and then reloaded onto larger
trailers for delivery to a Beneficial Use Facility by a contract hauler. The sludge cake is
incorporated into the soil (beneath the surface) in order to meet the vector attraction reduction
requirement.

A detailed description of the existing unit processes is presented in Section SS 7.8.

The original primary WWTP was built in the late 1950s and was expanded in 1975 to secondary
treatment using rotating biological contactors (RBCs). In 1995, the WWTP was upgraded for
added capacity. These Phase | Improvements included the addition of rectangular primary
clarifiers, submerged biological contactors (SBCs), a new circular secondary clarifier, a primary
aerobic digester, and a new outfall into the Skykomish River. In 2000, the City replaced the
chlorine gas disinfection system with UV light disinfection.

The Phase Il Improvements in 2002 included removal of the rectangular secondary clarifiers
and the RBCs (from 1975), and the installation of three new aeration basins and a second
circular secondary clarifier. This improvement also included a new belt filter press dewatering
system.

The Phase IIl Improvements in 2012 included a new headworks with new influent screens,
influent pumps and grit removal, increased UV disinfection capacity; and new effluent pumps.
In 2014 an energy conservation project was implemented to add two new turbine blowers and
fine bubble panel diffusers.

The WWTP layout is presented as Figure SS 7.1.
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7.2 Treatment Requirements

The WWTP operates under the terms of NPDES Permit No. WA-002048-6 last re-issued on
April 26, 2012. The permit expires on May 31, 2017. There were no significant changes from
the prior permit effluent limits, except the requirements to test for mercury and toxicity were
dropped based on low detected concentrations during the prior permit cycle. A copy of the draft
permit is included as Appendix SS-E.

The treatment WWTP effluent requirements established by the permit are a maximum monthly
concentration of 30 milligrams per liter (mg/L) for biochemical oxygen demand (BOD), 30 mg/L
for total suspended solids (TSS), and 200 per 100 mL for fecal coliform. There is no effluent
limit for ammonia or total nitrogen.

7.3 Treatment Performance

Based on a five year record of WWTP daily monitoring reports (DMRs, included as Appendix
SS-D), the WWTP effluent quality has been excellent. Over the last year effluent BOD and TSS
concentrations have averaged approximately 5.5 and 12.5 mg/L, respectively. Effluent
ammonia and total Kjeldahl nitrogen (TKN) concentrations have averaged approximately 0.26
mg/L and 2.7 mg/L, respectively.

7.4 NPDES Permitted Capacity and Historical Loading

The NPDES permit specifies the permitted capacity of the WWTP. The WWTP is permitted to
treat a maximum monthly flow of 2.84 MGD, a maximum month BOD load of 6,090 pounds per
day (Ibs/day) and a maximum month TSS load of 5,940 Ibs/day. The “maximum month”
criterion is the highest monthly average loading in one calendar year.

Section S4.B of the NPDES Permit states that the City needs to submit a plan and schedule to
the Department of Ecology (Ecology) to maintain capacity if the influent flow or load reaches 85
percent of the design criteria for three consecutive months. The three consecutive monthly
measurements that will trigger the Section S4.B requirement for flow, BOD, or TSS are 2.41
MGD, 5,177 Ibs/day, and 5,049 Ibs/day respectively. Table SS 7-1 shows the historic influent
flow and load record for the period from 2009 through 2013.

Table SS 7-1 WWTP Historic Flows and Loads (with DOC Lagoons on-line)

Flow, MGD BOD, Ibs/day TSS, Ibs/day

Year Avg | Max | Day Avg | Max Max | Avg Max Max

Annuall Month Annuall Month Day [Annual| Month | Day
2009 1.48 1.84 296 | 3,465 | 4,227 | 7,525 | 3,383 | 4,457 | 16,015
2010 1.48 1.74 3.19 |3,481( 4,376 | 8,588 | 3,116 | 5,179 | 8,658
2011 1.50 1.89 2.89 | 3,154 4,405 | 7,902 | 3,536 | 4,447 | 10,392
2012 1.63 2.22 3.64 | 3,698 | 4,405 | 9,120 | 3,221 | 4,314 | 7,422
2013 1.55 1.94 3.18 | 3,140 | 4,018 | 4,879 | 3,329 | 4,963 | 13,489
Permit Limit 2.84 6,090 5,940
85 % of Limit 2.41 5177 5,049

Notes:
1) Gray shaded cells denote maximum value over the analyzed period.
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The influent flows and loads are well below the rated WWTP capacity. The maximum month
flows have averaged about 1.93 MGD over the last five years and are only about 68 percent of
the WWTP design flow capacity. The maximum month BOD loads have averaged about 70
percent of the WWTP design BOD capacity. TSS loading has averaged nearly 80% of the
permitted limit and exceeded the 85 percent limit for one month in 2010.

7.5 Violations and Bypasses

The WWTP has consistently met the effluent limitations and remained in compliance with the
NPDES Permit. The WWTP has never had to bypass.

7.6 Future Capacity Evaluation

A capacity analysis has been conducted as part of this Plan to predict equipment or processes,
if any, that are likely to exceed their ability to treat WWTP flows and loads over the planning
period. The capacity analysis assumes a worst-case loading with the Department of
Corrections Monroe Correctional Complex (DOC) Lagoons out of service and providing no
treatment prior to discharging into the collection system.

Projections for future BOD and TSS loads were extrapolated through the predicted population
growth and associated flows for the City of Monroe service area in Chapter SS 5. The flow
projections for the WWTP predict a maximum monthly flow of 2.34 in 2021 and 2.96 MGD in
2035. The predicted build-out maximum month flow is 3.24 MGD.

It is projected that the WWTP capacity will reach 85 percent of the permitted capacity in 2023,
and the permitted capacity in 2032.

Projected future flows in Table SS 7-5 were determined in Chapter SS 5.

7.6.1 DOC Loading Criteria

To determine the effect of bypassing the DOC Lagoons and their impact on the WWTP
capacity, the previously performed Sanitary Sewer System Plan by Gray & Osborne, Inc. (2008)
and Final Engineering Report/Facility Plan by Earth Tech, Inc. (2000) were evaluated for
historical DOC loading data. A preliminary analysis was conducted to develop the extent of
treatment that was being provided by the DOC Lagoons. Evaluating the recorded historical the
estimated annual average loading BOD and TSS removal in the Lagoons is approximately 83
percent and 82 percent respectively assuming both DOC Lagoons in operation.

To determine loading pounds per inmate per day (Ib/inmate/d), the influent DOC data from the
previous studies were applied to estimate average per inmate loadings produced prior to any
treatment. Table SS 7-2 represents the extracted data from the two studies:
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Table SS 7-2 Department of Corrections Loading Criteria

Constituent Earth Tech (2000) G&O (2008) Ayerage‘l)
(Ib/inmate/d) (Ib/inmate/d) (Ib/inmate/d)
Annual Average BOD 0.46 0.32 0.37
Max Month BOD 0.65 0.51 0.57
Annual Average TSS 0.33 0.33 0.33
Max Month TSS 0.49 0.74 0.65

Notes:
1) Calculated by a weighted average of the DOC population given in each study.

7.6.2 Residential/Non-Residential Loading Criteria

The DOC Lagoon removal efficiencies and Table SS 7-2 loading criteria were applied to
determine the DOC Lagoon discharge loadings for the evaluation period of 2011 through 2013.
Multiplying the per-inmate loading by the DOC population and DOC Lagoon removal percentage
determined the WWTP loading from the DOC Lagoons:

(Pounds per inmate per day) X (number of inmates) X (1.0 - % removal by lagoons) =
estimated pounds per day DOC Lagoon effluent loading on WWTP

Subtracting the DOC Lagoon treated effluent load from the Daily Monitoring Reports (DMRS)
from the WWTP then determines the residential/non-residential loading from the City of Monroe.
Table SS 7-3 provides a summary of the residential/non-residential loading criteria determined
by dividing the calculated City of Monroe loadings by the current population.

Table SS 7-3 Residential and Non-residential Loading Criteria

Residential / Annual Max Month Annual Max Month
Year Non- Average BOD BOD(l) Average TSS TSS"l)

Residential Loading Loading Loading Loading

Population (Ib/cap/d) (Ib/cap/d) (Ib/cap/d) (Ib/cap/d)
2011 18,941 0.16 0.21 0.18 0.22
2012 19,305 0.18 0.21 0.16 0.21
2013 19,670 0.15 0.19 0.16 0.24
Average 19,305 0.16 0.20 0.17 0.22
Notes:

1) Calculation assumes DOC annual average loading during max month WWTP loading.

7.6.3 Projected WWTP Loading

Applying the above average loading criteria’s in Tables SS 7-2 and 7-3, the projected 2015
WWTP loading with no DOC Lagoon treatment was computed. Table SS 7-4 below shows the
impact of loading at the WWTP if the Lagoons were bypassed.
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Table SS 7-4 Projected Monroe WWTP Loading

Reside_ntial/_Non- DOC Inmate BOD (ppd) TSS (ppd)
Year Re3|den.t|al Population Annual Max Annual Max
Population Average | Month® | Average | Month®
2015 20,395 2,500 4,292 5,545 4,215 6,100
2021 23,112 2,601 4,779 6,155 4,702 6,765
2035 30,210 2,838 6,042 7,731 5,965 8,484
Notes:

1) Calculation assumes max month DOC and residential/non-residential events occur
simultaneously.

2) Gray shaded cells denote loads that exceed the NPDES limits presented in Section SS
7.4.

The projected BOD loading in 2021 is anticipated to exceed the WWTP NPDES permitted
maximum month of 6,090 lbs/day BOD by the year 2020. The projected TSS in 2015 is
anticipated to exceed the WWTP NPDES permitted max month of 5,940 Ibs/day TSS if the DOC
Lagoons are bypassed.

7.7 NPDES TSS and BOD Limits

The WWTP projected TSS and BOD loads are likely to be exceeded during the planning period
and is interpolated to occur in 2015 and 2020 respectively as previously mentioned. This
NDPES limit exceedance case is based on bypassing the DOC Lagoons. Current operations
utilize the DOC Lagoon and when considering them as on-line the projected loadings to the
WWTP are:

= 85 percent permitted TSS loading would likely be exceeded if DOC Lagoons come off
line and the NPDES TSS limit likely exceeded in 2023.

= 85 percent permitted BOD loading will likely be reached in 2021 with no DOC Lagoons in
operation and the NPDES BOD limit likely exceeded in 2032.

Note that exceeding 85 percent permitted levels for three consecutive months triggers the DOE
required plan and schedule to maintain capacity as previously mentioned.

However, preliminary evaluation of the biological process suggests sufficient capacity beyond
the NPDES loading limits without any changes to the WWTP process. A WWTP capacity study
prior to the next NPDES permit renewal can be utilized to rerate the WWTP NPDES permitted
BOD and TSS loads.
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7.8 Unit Process Descriptions

The following is a detailed narrative description of the existing unit treatment components that
are included in Table SS 7-5 for capacity evaluation.

7.8.1 Headworks

Wastewater enters the facility by gravity at the headworks structure, which includes influent
screening, lift pumps and grit removal. The screening facility includes two mechanical screens
with a screen opening of 3 mm and a capacity of 6.17 MGD each, and one manual bypass bar
screen with an opening of 3/8 inches. Screenings are conveyed to a washer/compactor and are
discharged to a dumpster.

..‘f’i‘h. L ELNRERE RS ‘...
Figure SS 7.2 Headworks mechanical screens

Figre SS 7.3 Screening
washer/compactor

The screened sewage is discharged to two wet wells. The east wet well contains three (2 duty
plus one standby) submersible pumps, each with a capacity of 4.0 MGD. The west wet well
contains two submersible pumps, each with a capacity of 1.0 MGD. The total capacity is
approximately 14.0 MGD and the total firm capacity (the capacity with the largest pump out of
service) is 10.0 MGD. Each pump has a separate discharge pipe that discharges to a common
grit influent channel. Each discharge line has a flow meter.

The grit capture system is a 12-foot diameter mechanical vortex basin with a capacity of 12.0
MGD. The captured grit is pumped to two, 250 gpm each, cyclone washing units and then to a
grit classifier.

April 2, 2015 SS 7-7 G;J SC
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7.8.2 Primary Clarifiers

Sewage from the headworks flows by gravity to a splitter box and then to one of two rectangular
primary clarifiers. The primary clarifiers provide for gravity settling of settleable solids and
skimming of floatables. The primary clarifiers are designed for 45 percent removal of
suspended solids and 25 percent removal of
BOD prior to the secondary process. Each
primary clarifier is 13 feet wide by 66 feet
long, for a surface area of 858 square feet
(sf) each, or 1,716 sf total. Based on a
maximum design peak hour surface overflow
rate of 2,500 gpd/sf, the primary clarifiers
have a peak hour flow capacity of 4.3 MGD.

The primary clarifiers were constructed with
the Phase | improvements in 1995, so the
equipment is approximately 19 years old and
is nearing the end of its 20 year expected
life. Itis recommended that the equipment
and the drives, main and cross collector
chains and flights, the scum skimmers and
launders be replaced in the next several
years.

Figure SS 7.4 Primary Clarifiers

7.8.3 Aeration Basins

Effluent from the primary clarifiers flows into a splitter
box and then by gravity to the aeration basins or SBC
basins. The SBC basins are not being used because
they were not designed to nitrify.

The aeration basins consist of three trains, each
include four small anoxic selector and denitrification
tanks in series with a total volume of 98,600 gallons per
train, followed by a larger aerobic aeration tank with a
volume of 368,000 gallons per train. The aeration
basin has a design solids retention time of 10.9 days,
which is sufficient for complete ammonia nitrification.

Nitrification uses alkalinity and there is insufficient
influent alkalinity to buffer the demand. As a result, the
WWTP has had to add about 120 gpd of alkalinity.
Improving the denitrification process by eliminating
dissolved oxygen in the anoxic zones is part of the on-
going aeration improvement project by eliminating air
mixing. Figure SS 7.5 Aeration Basins

Two new turbine blowers and mechanical mixers have recently been installed to improve the
aeration process. The blowers have a capacity of 2,000 scfm each. It is recommended that the
two existing centrifugal blowers be replaced with one turbine blower to improve efficiency in the
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future when all three basins are online and to relieve additional control strategies and
operational issues between turbine and non-turbine blowers.

7.8.4 Secondary Clarifiers

Mixed liquor from the aeration basins
flows by gravity through a channel to a
distribution box, where the flow can be
manually split to two circular secondary
clarifiers. Clarifier No. 1 was built in
1995 and has a diameter of 42 feet.
Clarifier No. 2 was built in 2002 and has
a diameter of 64 feet.

_ Sludge collected in the clarifiers is

b N recycled to the head of the aeration

; ' basins using four return activated sludge
(RAS) pumps, two per clarifier. Two
waste activated sludge (WAS) pumps
convey a portion of the sludge to the
aerobic digesters.

b
A |
Figure SS 7.6 Secondary Clarifier No. 2

Clarifier No. 1 is being run as a combination secondary clarifier and sludge thickener. RAS
rates are purposefully reduced to maximize WAS and RAS densities outside conventional
secondary clarifier strategies. Even though Clarifier No.1 has 30 percent of the total surface
area, only 20 percent (approximate) of the flow is directed to this clarifier. The cone bottom,
scraper clarifier is able to achieve WAS concentrations of 16,000 to 20,000 mg/L. Clarifier No.
2, which is a flat bottom draft tube type clarifier, only achieves approximately 7,000 to 8,000
mg/L.

7.8.5 UV Disinfection *a
Clarified effluent from the secondary clarifiers flows by orm— —————
gravity to four in-line, closed vessel, medium-pressure,
high-intensity ultraviolet light (UV) disinfection units.
The units were installed with the Phase IIl upgrades in
2012. Each UV reactor has a design capacity of 2.5
MGD, for a total capacity of 10 MGD, and a firm
capacity of 7.5 MGD. The UV system design was based
on providing a dose of 25mJ/cm? with a minimum
transmittance of 55 percent.

7.8.6 Outfall and Receiving Waters

The outfall receiving water is the Skykomish River. UV
disinfected effluent flows by gravity through the outfall
pipeline that consists of 24-inch and 30-inch diameter
concrete pipes to four 12-inch diameter diffusers
submerged in the river. The total length of the outfall is

—

units

——

Figure SS 7.7 UV in-line

April 2, 2015 SS 7-9 Egg 41C
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approximately 1,500 feet. Effluent pumping is necessary when the water surface elevation of
the river exceeds 50.41 feet at MMF or 46.19 feet at peak hour flow (PHF) of 9.8 MGD. The
Skykomish River water level in the vicinity fluctuates from as low as approximately 37 feet to as
high as the 100 year flood elevation of 56 feet.

7.8.7 Effluent Pump Station

Normally, disinfected effluent flows by gravity to the outfall in the Skykomish River. However,
during periods of high flow and/or high river levels effluent pumping is necessary. The Effluent
Pump Station, which was built in 2002 and upgraded in 2012, consists of 3 pumps (2 duty; 1
standby) each with a rated capacity of 5.0 MGD. The total capacity is approximately 15.0 MGD
and the total firm capacity (the capacity with the largest pump out of service) is 10.0 MGD.

7.8.8 Sludge Handling

The primary and secondary sludge is
pumped to three aerobic digester tanks in
series, which provide partial digestion. The
three tanks have a total volume of about
240,000 gallons and provide a solids
retention time of about 6.5 days at 2.0
percent solids concentration. Although this
is far short of the 42-day retention time
necessary to meet pathogen reduction
criteria for Class B biosolids based on
retention time and does not yield the 38
percent volatile solids destruction typically
used to meet the vector attraction reduction
standard (VAR), there is also significant
sludge stabilization occurring in the

extended aeration secondary treatment
process. For that reason, the City is able to
meet the Class B pathogen standard by testing for pathogen densities, and is meeting the VAR
standard by incorporating the solids beneath the soil at the land application site.

Figure SS 7.8 Belt filter press

It is recommended that the WWTP install a mechanical thickener prior to aerobic digestion to
increase solids retention time. A mechanical thickener on the waste activated sludge stream
solids would result in a solids retention time of approximately 20 days. The thickener will also
increase the solids inventory in the tanks. These improvements will yield improved stabilization,
pathogen reduction and volatile solids destruction.

After partial digestion the sludge is dewatered using a 1.5 meter belt filter press with a hydraulic
capacity of 120 gom. The dewatered sludge cake is hauled in the City’s 5 cubic yard dump
truck to the former composting site at the DOC. The City normally operates the belt press for 5
or 6 days per week and makes three truck runs for each dewatering day (approximately 15 to 18
per week). Atthe DOC the loads are consolidated into commercial haul trucks for transport to
the agricultural land application site.

The existing belt filter press produces sludge cake with about 16 percent total solids. Itis
recommended the City evaluate installing an enclosed, smaller footprint dewatering unit capable

April 2, 2015 SS 7-10 a’.;é 41C
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of achieving higher cake solids concentrations. Dewatering units can produce 20 percent and
higher total solids. This decreases cake volumes for hauling and land application by a minimum
of 20 to 25 percent or approximately 3 to 4 cubic yards per day.

7.8.9 Odor Control

Foul air generated by the WWTP is treated in order to avoid consequent odor impacts on the
adjacent Skykomish River Centennial Park and nearby residences. The WWTP has two foul air
collection and treatment systems: one system collects foul air from the headworks, primary
clarifiers, SBCs, aerobic digester tanks, and sludge dewatering area, and the second collects air
from the aeration basins. The hydrogen sulfide, ammonia, and other odorous compounds are
removed from the collected foul air using packed-bed towers with sodium hypochlorite (NaOCL)
and sodium hydroxide (NaOH) combined with water spray.

To improve current operations, it is recommended that the City install a ventilation hood above
the existing belt press to improve odor control in the dewatering facility.

7.9 WWTP Unit Process Capacity Evaluation

In addition to the overall WWTP NDPES limits, the capacity of the WWTP’s individual unit
processes were evaluated against typical design values, as shown in literature that is widely
consulted in the wastewater engineering field, including “Wastewater Engineering: Treatment
and Reuse”, Metcalf & Eddy; “Design of Municipal Wastewater Treatment Plants”, prepared
jointly by the Water Environment Federation (WEF) and American Society of Civil Engineers
(ASCE); and “Criteria for Sewage Works Design” (Orange Book) by the Washington State
Department of Ecology.

Using these projections the capacities of the unit processes were compared with commonly
accepted design values, as summarized in Table SS 7-5. The capacity for the mechanical
equipment used was based on the manufacturer’s rating and the WWTP design data.

7.9.1 Unit Process Capacity

The process unit WWTP capacity limitations that were identified for the projected flows and
loads are summarized in Table SS 7-5. Table SS 7-5 is based on the DOC Lagoons being out
of service. Shaded cells show processes which exceed normal design standards or the NDPES
permit. Following Table SS 7-5 is an evaluation of each identified capacity limitation.
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Table SS 7-5 Monroe WWTP Flows and Loads (No DOC Lagoon)

Design / Plant Design DMR Data NPDES Projected Metcalf and Eddy Orange Book
Component 2011 to 2013 Permit 2015 2021 2035 Typical Range Range
Flow, MGD
Average Annual 2.19 1.56 1.63 1.81 2.30
Maximum Month 2.84 2.01 2.84 2.10 2.34 2.96
Maximum Day 5.10 3.24 3.37 3.75 4.76
Peak Hour 7.90 6.77 6.94 7.73 9.80
BOD:s, Ibs/day
Average Annual 4,710 3,337 4,292 | 4,779 | 6,042
Max Month AVG 6,090 4,405 6,090 5545 | 6,155 | 7,731
TSS, Ibs/day
Average Annual 4,700 3,355 4,215 | 4,702 | 5,965
Max month AVG 5,940 4,963 5,940 6,100 | 6,765 | 8,484
Total Kjeldahl Nitrogen (TKN), Ibs/day
Average annual 611 680 862
Max month AVG 950 787 877 1,111
Screening
Mechanical screens:
Number, each 2
Opening size, mm (in) 3 (1/8)
Capacity, each, MGD 6.17
Capacity, total, MGD 12.3
Manual screen:
Number, each 1
Opening size, mm (in) 9 (3/8)
April 2, 2015 SS 7-12 SHC
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Table SS 7-5 Monroe WWTP Flows and Loads (No DOC Lagoon)

Design / Plant Design DMR Data NPDES Projected Metcalf and Eddy Orange Book
Component 2011 to 2013 Permit 2015 2021 2035 Typical Range Range
Influent Pumps
Type Submersible centrifugal pumps
Large pumps:
Number, each 2+1
Capacity, each, MGD 4.0
Small pumps:
Number, each 2
Capacity, each 1.0
Total firm capacity , MGD 10.0 (with largest out of service)
Grit Removal
Type Mechanical vortex
Number, each 1
Diameter, feet 12.0
Capacity, MGD 12.0
Primary Clarifiers
Number, each 2 Tables 5-21
Straight Length, feet 66 80-130 50-300 >10
Width, feet 13 16-32 10-80 <24
Side water depth, average, feet 10 14 10-16 8-14
Settling Area each, sq feet 858
Volume/unit, gal 64,178
Hydraulic Loading/unit, MGD
@ design avg annual flow 1.10 0.78 0.81 0.91 1.15
@ design max month flow 1.42 1.01 1.05 1.17 1.48
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Table SS 7-5 Monroe WWTP Flows and Loads (No DOC Lagoon)

Design / Plant Design DMR Data NPDES Projected Metcalf and Eddy Orange Book
Component 2011 to 2013 Permit 2015 2021 2035 Typical Range Range
@ peak hour flow 3.95 3.39 3.47 3.87 4.90
Surface loading rate/unit, gpd/sf: Table 5-20
@ design avg annual flow 1,276 908 948 1,056 | 1,338 1200 800-1200 800-1200
@ design max month flow 1,655 1,173 1,222 | 1,362 | 1,725
@ peak hour flow 4,604 3,947 4,045 | 4,507 | 5,710 2500 2000-3000 2000-3000
Detention Time/unit, hr
@ design avg annual flow 1.57 2.20 2.11 1.90 1.50 2.0 1.5-25
@ design max month flow 1.21 1.71 1.64 1.47 1.16
@ peak hour flow 0.39 0.45 0.44 0.40 0.31
Anoxic Tank
Number, each 3
Length, feet 57
Width, feet 15
Side water depth, feet 16
Total volume each, cubic feet 13,680
Volume each, MG 0.102
Total volume, MG 0.31
Total Detention Time, hr
@ design avg flow 3.4 4.7 4.5 4.1 3.2
@ design max month flow 2.6 3.7 3.5 3.2 2.5 0.2t0 2.0
@ peak hour flow 0.9 1.1 1.1 1.0 0.8
SS 7-14 SHC
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Table SS 7-5 Monroe WWTP Flows and Loads (No DOC Lagoon)

Design / Plant Design DMR Data NPDES Projected Metcalf and Eddy Orange Book
Component 2011 to 2013 Permit 2015 2021 2035 Typical Range Range
Aeration Basins
Number, each 3
Length, feet 57
Width, feet 54
Side water depth, feet 16
Total volume each, cubic feet 49,248
Volume each, MG 0.368
Total volume, MG 1.11
Hydraulic loading/unit, MGD
@ design avg annual flow 0.73 0.52 0.54 0.60 0.77
@ design max month flow 0.95 0.67 0.70 0.78 0.99
Total Detention Time, hr
@ design avg flow 12.1 17.0 16.3 14.6 115 Table 8-16
@ design max month flow 9.3 13.2 12.6 11.3 9.0 3-6 6-15
MLSS Conc, mg/L 3,000 2500 1500-4000 1500-3500
MLSS mass/basin, lbs. 9,217
BOD loading/ basin, lbs assumes 30% BOD removal in PC's
@ design avg annual BOD 1,099 779 983 1,097 | 1,410
@ design max month BOD 1,421 1,028 1,294 | 1,436 | 1,804
F:M Ratio, max mo. 0.154 0.112 0.140 | 0.156 | 0.196 0.2-0.6
Sludge Yield, Ibs/lb BOD 0.62 0.62 0.62 0.62 0.62 0.6-0.75
SRT, days
@ average annual BOD 13.5 19.1 15.1 13.6 10.5 5-15 days
@ design max month BOD 10.5 14.5 115 10.4 8.2 8-10 days | 3-15 days
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Table SS 7-5 Monroe WWTP Flows and Loads (No DOC Lagoon)

Design / Plant Design DMR Data NPDES Projected Metcalf and Eddy Orange Book
Component 2011 to 2013 Permit 2015 2021 2035 Typical Range Range
Aeration Blowers
Turbine Blowers
Number, each 2 duty
Capacity,each, scfm @8 psi 2,000
Centrifugal Blowers
Number, each 2 standby
Capacity, cfm @8 psi 1,020
Total firm capacity, scfm 4,000
Actual O, req'd, Ibs/ day @ mm 6,805 | 7,563 | 9,531
AOR/SOR 0.48
Std O, req'd, Ibs/ day @ mm 14,177 | 15,756 | 19,855
Air Required, scfm 1,451 | 1,655 | 2,401
Secondary Clarifiers
Number, each 2
Number 1:
Diameter, feet 42
Side water depth, feet 13.0
Settling area, each, sf 1,385
Number 2:
Diameter, feet 64
Side water depth, feet 16.0
Settling area, each, sf 3,217
Total surface area, sf 4,602
April 2, 2015 — Draft SS 7-16 SHC

A
NSULTANTS




City of Monroe

Utility Systems Plan
Sanitary Sewer System Plan Update

Table SS 7-5 Monroe WWTP Flows and Loads (No DOC Lagoon)

Design / Plant Design DMR Data NPDES Projected Metcalf and Eddy Orange Book
Component 2011 to 2013 Permit 2015 2021 2035 Typical Range Range
Surface loading rate/ gpd/sf: Table 8-7
@ design avg flow 714 508 530 591 749 400-700
@ design max month flow 926 656 684 762 965
@ peak hour flow 2,947 2,527 2,589 | 2,885 | 3,655 1,000-1,600
Solids loading rate/unit, Ib/sf-h assumes 50% return activated sludge (RAS)
@ design avg flow 0.74 0.53 0.55 0.62 0.78 0.8-1.2
@ design max month flow 0.97 0.68 0.71 0.79 1.01
@ peak hour flow 2.68 2.30 2.36 2.63 3.33 1.6
UV Disinfection
Type In-line medium pressure, high intensity UV
Peak design flow, each, MGD 2.5
Number of units 3+1
Total firm capacity, MGD 7.5 (with largest out of service)
Peak Hour Flow 6.8 6.9 7.7 9.8
Design transmittance, % =55
Total suspended solids, mg/L <45
UV Dose, mJ/cm2 25,000
Effluent Pumps
Type Vertical turbine
Number, each 2+1
Capacity each, MGD: 5.0
Total firm capacity , MGD 10.0
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Table SS 7-5 Monroe WWTP Flows and Loads (No DOC Lagoon)

Design / Plant Design DMR Data NPDES Projected Metcalf and Eddy Orange Book
Component 2011 to 2013 Permit 2015 | 2021 | 2035 Typical Range Range
Primary Sludge Production Based on 50% TSS removal
Primary sludge, lbs/day
@ design avg 2,761 1,678 2,107 | 2,351 | 2,982
@ design max month 2,997 2,482 3,050 | 3,382 | 4,242
Primary sludge concentration 4.0%
Primary sludge , gpd
@ design avg 8,276 5,029 6,317 | 7,047 | 8,940
@ design max month 8,984 7,439 9,143 | 10,139 | 12,715
Secondary Sludge Production Based on 0.62 Ibs / Ib BOD removed
Secondary sludge, Ibs/day
@ design avg 1,866 2,069 2,613 | 2,915 | 3,746
@ design max month 2,419 2,731 3,438 | 3,816 | 4,793
Secondary sludge concentration 1.0%
Secondary sludge , gpd
@ design avg 22,374 24,811 31,332 | 34,951 | 44,913
@ design max month 29,005 32,747 41,225 | 45,753 | 57,470
Total Sludge, gpd
@ design avg 30,650 29,839 37,649 | 41,998 | 53,853
@ design max month 37,989 40,186 50,367 | 55,892 | 70,185
Total Sludge, ppd
@ design avg 4,627 3,747 4,720 | 5,266 | 6,728
@ design max month 5,416 5,213 6,488 | 7,198 | 9,035
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Table SS 7-5 Monroe WWTP Flows and Loads (No DOC Lagoon)

Design / Plant Design DMR Data NPDES Projected Metcalf and Eddy Orange Book
Component 2011 to 2013 Permit 2015 2021 2035 Typical Range Range
Aerobic Digesters
Number, each 3
Volume, total, cf 32,000
Volume, total, gallons 239,360
Retention time, days Aerobic EPA Class B Regulations
@ design avg 7.8 8.0 6.4 5.7 4.4 60 Days @ 15 °C (single digester)
@ design max month 6.3 6.0 4.8 4.3 3.4 42 d @ 15 °C (two digesters in series)
Volatile solids loading, Ibs/cf/day Assumes 75% volatile
@ design avg 0.11 0.08 0.10 0.11 0.14
@ design max month 0.14 0.10 0.13 0.14 0.18 0.10-0.30
VS destruction 45%
VS destruction, Ibs/day
@ design avg 1,562 1,265 1,593 | 1,777 | 2,271
@ design max month 1,828 1,759 2,190 | 2,429 | 3,049
Digester Total Solids, dry Ibs/day
@ design avg 3,065 2,482 3,127 | 3,489 | 4,457
@ design max month 3,588 3,453 4,298 | 4,769 | 5,986
Digested sludge concentration 3.5%
Digested sludge volume, gpd
@ design avg 10,501 8,504 10,714 | 11,951 | 15,270
@ design max month 12,292 11,831 14,726 | 16,337 | 20,506
Belt Filter Press Dewatering
Number each 1
Hydraulic capacity, gpm 120
- I
SS 7-19 3| #mLNTlg
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Table SS 7-5 Monroe WWTP Flows and Loads (No DOC Lagoon)

Design / Plant Design DMR Data NPDES Projected Metcalf and Eddy Orange Book
Component 2011 to 2013 Permit 2015 2021 2035 Typical Range Range
Solids capacity, Ibs/ hr 720
Belt press run time, hrs/week
@ design avg 10 8 10 12 15
@ design max month 12 12 14 16 20

Note:

1) Gray shaded cells denote exceeded NDPES permit or unit process capacity
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7.9.2 Capacity Limitations

Primary Clarification

The primary clarifiers have experienced a peak day surface overflow rate (SOR) of 3,998 gpd/sf
(6.86 MGD) each in 2013. This exceeds typical design capacity peak day overflow rates of
2,500 gpd/sf (4.29 MGD). The WWTP aeration likely mitigates solids carryover during these
events. There is sufficient capacity in the aeration process for these occurrences but the inert
solids that can accumulate in the aeration basins can lead to issues. Heavy inert solids
accumulation may become problematic requiring basin shutdowns and increased diffuser
maintenance as peak hour flows increase in flow and duration.

Chemically enhanced primary treatment (CEPT) can be implemented to operate during peak
hour flows. CEPT is one option but it would be advantageous for the WWTP because it
alleviates expensive capital and valuable space for more primary clarifier tanks.

CEPT involves the addition of flocculants, such as alum or other metal salts and polymer, to the
influent to the existing primary clarifiers. With the addition of flocculants the suspended solids
coagulate into large particles that settle faster. As a result, the peak surface overflow rate can
be increased from 2,500 gpd/sf to over 5,000 gpd/sf. At 5,000 gpd/sf, the existing primary
clarifiers with chemical addition would have a maximum performance-based capacity of 1,716 sf
x 5,000 gpd/sf = 8.58 MGD. Implementing CEPT will increase peak hour flow capacity until
approximately 2027. The design SOR can be estimated by similar applications but is better
determined by pilot testing. CEPT SORs depend on the water quality, chemical type, and dose.

Implementing CEPT decreases loading to the aeration basins but significantly increases primary
solids production. Due to the increased primary solids the CEPT process should only be
operated during peak flows. CEPT is ideal for quick start up due to the simple mechanical
operation of chemical addition and flow control automation. The estimated opinion of probable
project cost to implement CEPT is approximately $280,000, but does not include chemical cost.
The cost of chemicals is essentially the operating cost for the CEPT process. The estimated
cost to operate the CEPT process for an approximate 10 peak days per year in 2015 is $20,000
to $30,000 per year. This includes the cost for increasing sweep flocculation particle removal
with a cationic polymer and pH adjustment with lime.

Alternatively, the configuration of the two existing Primary Clarifiers can facilitate the addition of
a third clarifier which was envisioned in the 1995 improvements. Both CEPT and the additional
of a third clarifier should be evaluated in a subsequent Engineering Report.

Secondary Clarification

The secondary clarifiers have a capacity for annual average SOR up to about 700 gpd/sf (2.15
MGD) in the year 2031 and peak day SOR is exceeding the typical design capacity of 1,600
gpd/sf (4.9 MGD) now. The projected secondary clarifier SORs assume a return activated
sludge flow rate of 50%. Depending on duration of peak hour flows, the secondary clarifiers can
be evaluated based on peak day flows. Short peak hour flows can be relatively attenuated in
the WWTP unit processes upstream. A solids flux evaluation and increased flow metering in a
rerate study can provide more information regarding capacity. Currently capacity is lost due to
the Secondary Clarifier No. 1 being under loaded because it is used for waste activated sludge
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(WAS) gravity thickening. A mechanical thickener will allow for Clarifier No. 1 to operate at full
design flows.

Disinfection Capacity

The in-line UV units used for disinfection are calculated to treat WWTP flows through the
planning period. The units do not have installed redundancy, but spare parts, alarms, and
regular maintenance offset the lack of redundancy. Additionally, the Orange Book reliability
requirement for disinfection contact basin design flow capacity is that if one of the largest units
is out the remaining units shall be able to handle at least 50 percent of flow. The WWTP
exceeds that requirement with 75 percent flow capacity remaining during 2035 peak hour flows

7.9.3 Sludge Handling Improvements

Thickening

If the WWTP reduced their waste activated sludge liquid volume, the solids retention time in the
digesters will be increased. Installing a new disk thickener, floc tank, polymer system,
converting an existing grit chamber to WAS storage, and new progressive cavity WAS and
TWAS pumps would be required to implement this recommendation. The addition of a disc
thickener, as discussed previously, would also allow the existing smaller 42-foot secondary
clarifier to have greater capacity, as it would no longer have to be under-loaded to provide
gravity thickening of WAS. Thickened sludge would likely also result in higher solids content to
sludge dewatering. This would reduce runtime of the belt filter press and yield more
concentrated sludge cake, which would then reduce the volume to be hauled away. The total
project cost to install the thickening system is approximately $1,350,000.

Partially Digested Solids

The aerobic digesters at the WWTP do not have sufficient capacity to meet EPA Class B
biosolids regulations by prescription. The biosolids are tested, processed and land applied in a
manner that meets regulations, but this method may not always be available or the most cost
effective. Application sites which are capable of sub-surface injection are limited. An additional
concern for the WWTP sludge handling is the dewatered biosolids storage location at the DOC
site. As mentioned previously, the City does not have controlling interest in the use of the site
and there is the potential that the dewatered solids storage area may not be available in the
future. The WWTP should conduct a biosolids management study to determine the most cost
effective handling alternatives compared to the current biosolids practice, and to evaluate the
alternatives that could relieve the use of the DOC storage site.

Two potential solids handling alternatives that should be further evaluated for implementation in
a biosolids study are:

Dryer Installation

One alternative that may relieve storage issues and meet Class B or A biosolids regulations for
the WWTP is to install a dryer. A dryer could accept partially, or even undigested, dewatered
sludge from the existing belt filter press. Heat dryers produce Class A sludge pellets that have
over 90 percent solids content. The pellets have the appearance of dry fertilizer and can be
used as fertilizer for landscaping and agricultural land.
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The primary advantage of the heat drying system is the significant reduction in volume
compared with digested, dewatered sludge cake. The projected 2035 sludge production is
5,986 dry pounds per day during the maximum month in year 2035. Assuming a minimum 90%
total solids product and approximately one ton per cubic yard of material; the plant would
generate approximately 3.3 cubic yards of material per day at maximum month loading in 2035.

Biosolids dewatered to approximately 16 percent solids and 5,986 Ib/d will require a dryer with a
capacity of 2,500 wet pounds per hour. The estimated dryer size assumes running continuously
for 4 days per week at 2035 max month loading. For operating costs, the dryer requires
approximately 2.1 million BTUs (mmbtu) per hour of fuel input. Using natural gas at
approximately $3.50 per mmbtu will cost about $7.35 per hour, or nearly $37,000 per year.

Dryers require a large space and need to be in relatively close proximity to the dewatering
facility. A twin-screw conductive dryer with a capacity of 2,500 wet pounds per hour (such as
the Therma-Flite IC 1800 or Komline-Sanderson) will require a space approximately 1,600
square feet. Space of this size is available at the SBC tanks which have been mostly
abandoned at this point.

The cost of a 2,500 wet pounds per day dryer is approximately $1.25 million. The preliminary
estimated opinion of probable project cost for installation, including design, construction
services, new building, and materials handling equipment is approximately $8 to $9 million.
Currently the dryer is the City’s preferred alternative for expanding their on-site sludge handling
capacity.

Anaerobic Digestion

An additional sludge handling process is to expand the digestion process to meet Class B
regulations. Due to the limited space available at the WWTP site, it is not recommended that
the aerobic digestion process be expanded (42-day retention), but instead to convert to
anaerobic digestion (15-day retention). Anaerobic digestion requires a smaller tank volume and
operation of aerobic digesters for a Monroe sized treatment plant is very expensive because of
the electrical power required for aeration and mixing.

Class B sludge produced through anaerobic digestion for land application is a common sludge
handling alternative used for wastewater treatment plants in a similar size range as the City’'s
WWTP.

Based on the projected ultimate sludge production and a solids retention time of 15 days, an
anaerobic digester of 50 feet in diameter by 25 feet deep would be required. This space is
available at the SBC tanks, although the auxiliary equipment/process (e.g. heating, mixing
systems, digested sludge holding tank) will require additional space that may be available in the
existing aerobic digester building.

One of the advantages of anaerobic digestion is the volatile solids reduction and digester gas
produced that can be beneficially used for heating, cogeneration, or drying.

The probable opinion total project cost of a new anaerobic digester with adjacent support
building and support equipment for mixing, gas handling, heating, etc. is approximately $9 to
$12 million.
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7.10 Future Regulatory Issues for WWTP

The existing liquid stream processing at the WWTP regularly produces compliant effluent and
the capacity of the WWTP can easily handle the projected flows and loads. However, there is
one potential regulatory issue that may impact the WWTP requirements at some future date
beyond the expiration date of the current permit.

Ecology is reviewing and revising surface water quality standards, WAC173-201A, with respect
to human health-based standards for toxic materials. This could affect the allowable discharge
standards for toxic materials, such as heavy metals, PCBs, dioxins, etc.

Ecology is basing the new standards on human risk of exposure from eating fish and shellfish
that have accumulated these toxics in their tissue over time. If the quantity of fish and shellfish
being consumed by humans is increased, then the concentrations of toxics being discharged
will need to be reduced to result in the same exposure.

Ecology is also revising how it computes aquatic life-based standards with respect to toxics
which are immediately harmful to fish in the outfall discharge zone. Ecology has previously
used 7Q10 (the smallest values over 7 consecutive days in a 10 year period) to compute river
low flow periods. The lowest river flow was then used to compute the allowable discharge
concentrations that result in the maximum concentrations in the discharge zone. Ecology is
proposing to use a new computer model to more accurately compute minimum river flows. This
may also lower discharge standards for ammonia and heavy metals.

7.11 WWTP Improvements and Additional Needs

7.11.1 Structure Age / Condition

In general, concrete structures and masonry buildings have a normal service life of 50 to 60
years. The existing Main Building was constructed in 1975, so it is 39 years old and nearing the
end of its useful life. Actual cost will vary per structure, but it can be conservatively estimated
that the cost for selective demolition and renovation would be approximately $300 per square
foot. The roof on the existing operations and dewatering buildings are in poor condition and will
require replacement within the next five years. The total project cost to remove and install a new
corrugated or ribbed metal roofing system is about $40 per square foot.

7.11.2 Equipment Age / Condition

In general, major sewage treatment process equipment has a service life of about 15 to 20
years. Some of the major process equipment, such as the primary clarifier sludge collection
mechanisms and secondary Clarifier No. 2 sludge collection mechanism were installed in 1995.
Some other equipment, such as the blowers Primary Digester No. 2 and the Secondary
Digester, is even older being installed in 1975. These 20+ year old units have reached their
expected service life and are being recommended for replacement. The WWTP can conduct a
condition assessment survey during the next facility plan to identify major process equipment to
be replaced in addition to the clarifier collection mechanisms and digester blowers identified
above.

7.11.3 Equipment Obsolescence
In addition to age and condition issues, some equipment is functionally obsolete.
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The WWTPs Supervisory Control and Data Acquisition (SCADA) system should be reviewed for
functional obsolescence as it is 15 years old. Programmable logic controllers (PLCs),
computers and other instrumentation and control equipment is generally functionally obsolete in
less than 10 years, making service of older systems increasing difficult.

7.12 WWTP Conclusions and Recommendations

In conclusion, the WWTP has sufficient capacity to treat the projected BOD loads throughout
the planning period. The WWTP is capable of meeting current effluent permit conditions and no
changes are required to meet permit conditions at least through the next permit cycle (through
2017) assuming the DOC Lagoons stay online. Some WWTP improvements will likely be
necessary during the planning period due to structure and equipment age, improved process
performance and efficiency, condition and/or obsolescence.

It is recommended that an Engineering Report be prepared to explore and address the following
issues in detail:

Replacement (or standby) of the belt filter press with a new dewatering unit

Major process equipment replacement, including schedule and capital cost estimates
Replace two (2) existing centrifugal blowers with one (1) new turbine blower

SCADA and other instrumentation and control equipment update/replacement
Primary clarification peak hour capacity

The proposed studies and improvements in Table SS 7-6 should be included within the 6 year
capital improvements plan for the WWTP. Those not identified to be evaluated in an
Engineering Report are either considered maintenance items, or the City is contemplating
inclusion of these into a project with a certified Energy Services Company.

Table SS 7-6 Summary of Proposed Studies and Improvements

Proposed Items Total Project Costs

WWTP Rerating Study $30,000
Biosolids Management Study $50,000
Primary clarifier capacity and process equipment replacement $970,000
Engineering Report $100,000
Mechanical Sludge Thickener $1,350,000
Belt Filter Press Hood $180,000
Operations and Dewatering Building Metal Roof Replacement $190,000
$100,000 per year for WWTP maintenance $600,000
CEPT Implementation (or Third Primary Clarifier) $280,000
Digester Blower Replacement $1,100,000
42-ft Secondary Clarifier Mechanism Replacement $580,000

Total Estimated Project Costs $5,380,000
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7.13 Southwest Study Area Loading

The Monroe population projections include an analysis of adding the Southwest Study Area to
the City’s sewer service area. The flows and loads were added to the previous analysis to
identify capacity limitations at the WWTP. Table SS 7-7 is the estimated Southwest Study Area
BOD and TSS loads using the same loading criteria presented in Table SS 7-3.

Table SS 7-7 Projected WWTP Southwest Study Area Loading

: BOD (ppd) TSS (ppd)
Year | Population Annual Average | Max Month | Annual Average | Max Month
2021 195 32 40 33 43
2035 824 136 167 140 181

The 2021 additional loadings are nearly negligible as their impacts move the identified capacity
and NDPES limit exceedance less than one year earlier. Slightly more significant are the future
2035 flows and loads which are projected to increase the flows and loads by approximately 2
percent.

7.13.1 NPDES BOD and TSS Limits

The WWTP projected BOD and TSS loads within the 6 year capital improvement planning
period will see minimal changes in loading due to the Southwest Study Area.

Current operations utilize the DOC Lagoon and when considering them in operation the
projected loadings to the WWTP are:

= NPDES BOD limit will likely be exceeded in 2031 (compared to 2032 previously)
= NPDES TSS limit will likely be exceeded in 2022 (compared to 2023 previously)

7.13.2 WWTP Process Flow Pumping

The major area of concern identified within the planning period for the WWTP that arises by
adding the Southwest Study Area is the Headwork Pump Station and Effluent Pump Station.
Both pump stations have a firm capacity of 10 MGD with one of the largest units out of service.
The estimated 2035 flows approach the hydraulic capacity of the WWTP and may result in the
standby unit being called to operate.

7.13.3 WWTP Capacity with Southwest Study Area Loading

The Southwest Study Area will not significantly impact the WWTP capacity at the projected
loading. The limitations identified previously will likely occur approximately one year earlier if
the collection system is expanded. This conclusion is based on evaluating the WWTP with the
DOC Lagoons being out of service.

The process unit WWTP capacity evaluation in Table SS 7-8 includes the projected Southwest
Study Area flows and loads in addition to the previous analysis in Table SS 7-5. Shaded cells
show processes which exceed normal design standards or the NDPES permit.
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Table SS 7-8 Monroe WWTP Flows and Loads + Southwest Study Area

Design / Plant Design DMR Data NPDE_S Projected (No DOC Lagoon) Metcalf and Eddy Orange Book
Component 2011 to 2013/ Permit| 2015 2021 2035 Typical Range Range
Flow, MGD
Average Annual 2.19 1.56 1.63 1.82 2.35
Maximum Month 2.84 2.01 2.84 2.10 2.35 3.03
Maximum Day 5.10 3.24 3.37 3.78 4.86
Peak Hour 7.90 6.77 6.94 7.79 10.02
BOD:s, Ibs/day
Average Annual 4,710 3,337 4,214 | 4,731 6,171
Max Month AVG 6,090 4,405 6,090 | 5,545 6,191 7,890
TSS, Ibs/day
Average Annual 4,700 3,355 4,214 4,732 6,096
Max month AVG 5,940 4,963 5,940 | 6,099 6,805 8,657
Total Kjeldahl Nitrogen (TKN), Ibs/day
Average annual 611 685 881
Max month AVG 950 787 883 1,136
Screening
Mechanical screens:
Number, each 2
Opening size, mm (in) 3 (1/8)
Capacity, each, MGD 6.17
Capacity, total, MGD 12.3
Manual screen:
Number, each 1
Opening size, mm (in) 9 (3/8)
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Table SS 7-8 Monroe WWTP Flows and Loads + Southwest Study Area

Design / Plant Design DMR Data NPDE_S Projected (No DOC Lagoon) Metcalf and Eddy Orange Book
Component 2011 to 2013/ Permit| 2015 2021 2035 Typical Range Range
Influent Pumps
Type Submersible centrifugal pumps
Large pumps:
Number, each 2+1
Capacity, each, MGD 4.0
Small pumps:
Number, each 2
Capacity, each 1.0
Total firm capacity , MGD 10.0 (with largest out of service)

Grit Removal

Type Mechanical vortex
Number, each 1

Diameter, feet 12.0

Capacity, MGD 12.0

Primary Clarifiers

Number, each 2 Tables 5-21
Straight Length, feet 66 80-130 50-300 > 10
Width, feet 13 16-32 10-80 <24
Side water depth, average, feet 10 14 10-16 8-14
Settling Area each, sq feet 858
Volume/unit, gal 64,178
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Table SS 7-8 Monroe WWTP Flows and Loads + Southwest Study Area

Design / Plant Design DMR Data NPDE_S Projected (No DOC Lagoon) Metcalf and Eddy Orange Book
Component 2011 to 2013/ Permit| 2015 2021 2035 Typical Range Range
Hydraulic Loading/unit, MGD
@ design avg annual flow 1.10 0.78 0.81 0.91 1.17
@ design max month flow 1.42 1.01 1.05 1.18 151
@ peak hour flow 3.95 3.39 3.47 3.89 5.01
Surface loading rate/unit, gpd/sf: Table 5-20
@ design avg annual flow 1,276 908 948 1,063 1,369 1200 800-1200 800-1200
@ design max month flow 1,655 1,173 1,222 1,371 1,765
@ peak hour flow 4,604 3,947 4,045 4,537 5,841 2500 2000-3000 2000-3000
Detention Time/unit, hr
@ design avg annual flow 1.41 1.98 1.89 1.69 1.31 2.0 1.5-25
@ design max month flow 1.08 1.53 1.47 131 1.02
@ peak hour flow 0.39 0.45 0.44 0.40 0.31
Anoxic Tank
Number, each 3
Length, feet 57
Width, feet 15
Side water depth, feet 16
Total volume each, cubic feet 13,680
Volume each, MG 0.102
Total volume, MG 0.31
Total Detention Time, hr
@ design avg flow 3.4 4.7 4.5 4.0 3.1 0.2t0 2.0
@ design max month flow 2.6 3.7 3.5 3.1 2.4
@ peak hour flow 0.9 1.1 1.1 0.9 0.7
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Table SS 7-8 Monroe WWTP Flows and Loads + Southwest Study Area

Design / Plant Design DMR Data NPDE_S Projected (No DOC Lagoon) Metcalf and Eddy Orange Book
Component 2011 to 2013/ Permit| 2015 2021 2035 Typical Range Range
Aeration Basins
Number, each 3
Length, feet 57
Width, feet 54
Side water depth, feet 16
Total volume each, cubic feet 49,248
Volume each, MG 0.368
Total volume, MG 1.11
Hydraulic loading/unit, MGD
@ design avg annual flow 0.73 0.52 0.54 0.61 0.78
@ design max month flow 0.95 0.67 0.70 0.78 1.01
Total Detention Time, hr
@ design avg flow 12.1 17.0 16.3 14.5 11.3 Table 8-16
@ design max month flow 9.3 13.2 12.6 11.3 8.8 3-6 6-15
MLSS Conc, mg/L 3,000 2500 1500-4000 1500-3500
MLSS mass/basin, Ibs. 9,217
BOD loading/ basin, Ibs assumes 30% BOD removal in PC's
@ design avg annual BOD 1,099 779 983 1,105 1,441
@ design max month BOD 1,421 1,028 1,294 1,445 1,843
F:M Ratio, max mo. 0.154 0.112 0.140 0.157 0.200 0.2-0.6
Sludge Yield, Ibs/lb BOD 0.62 0.62 0.62 0.62 0.62 0.6-0.75
SRT, days
@ average annual BOD 13.5 19.1 15.1 13.5 10.3 5-15 days
@ design max month BOD 10.5 14.5 11.5 10.3 8.1 8-10 days 3-15 days
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Table SS 7-8 Monroe WWTP Flows and Loads + Southwest Study Area

Design / Plant Design DMR Data NPDE_S Projected (No DOC Lagoon) Metcalf and Eddy Orange Book
Component 2011 to 2013/ Permit| 2015 2021 2035 Typical Range Range
Aeration Blowers
Turbine Blowers
Number, each 2 duty
Capacity,each, scfm @8 psi 2,000
Centrifugal Blowers
Number, each 2 standby
Capacity, cfm @8 psi 1,020
Total firm capacity, scfm 4,000
Actual O, req'd, Ibs/ day @ mm 4,846 6,805 7,613 9,741
AOR/SOR 0.48
Standard O, req'd, Ibs/ day @ mm 10,095 14,177 | 15,860 | 20,294
Air Required, scfm 983 1,452 1,667 2,457
Secondary Clarifiers
Number, each 2
Number 1:
Diameter, feet 42
Side water depth, feet 13.0
Settling area, each, sf 1,385
Number 2:
Diameter, feet 64
Side water depth, feet 16.0
Settling area, each, sf 3,217
Total surface area, sf 4,602
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Table SS 7-8 Monroe WWTP Flows and Loads + Southwest Study Area

Design / Plant Design DMR Data NPDE_S Projected (No DOC Lagoon) Metcalf and Eddy Orange Book
Component 2011 to 2013/ Permit| 2015 2021 2035 Typical Range Range
Surface loading rate/ gpd/sf: Table 8-7
@ design avg flow 714 508 530 595 766 400-700
@ design max month flow 926 656 684 767 987
@ peak flow 2,575 2,208 2,263 2,538 3,267 1,000-1,600
Solids loading rate/unit, Ib/sf-h assumes 50% return activated sludge (RAS
@ design avg flow 0.74 0.53 0.55 0.62 0.80 0.8-1.2
@ design max month flow 0.97 0.68 0.71 0.80 1.03
@ peak flow 2.68 2.30 2.36 2.65 3.41 1.6
UV Disinfection
Type In-line medium pressure, high intensity UV
Peak design flow, each, MGD 2.5
Number of units 3+1
Total firm capacity, MGD 7.5 (with largest out of service)
Peak Hour Flow 6.8 6.9 7.8 10.0
Design transmittance, % =55
Total suspended solids, mg/L <45
UV Dose, mJ/cm2 25,000
Effluent Pumps
Type Vertical turbine
Number, each 2+1
Capacity each, MGD: 5.0
Total firm capacity , MGD 10.0
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Table SS 7-8 Monroe WWTP Flows and Loads + Southwest Study Area

Design / Plant Design DMR Data |NPDES|Projected (No DOC Lagoon) Metcalf and Eddy Orange Book
Component 2011 to 2013/ Permit| 2015 | 2021 \ 2035 Typical Range Range
Primary Sludge Production Based on 50% TSS removal
Primary sludge, Ibs/day
@ design avg 2,761 1,678 2,107 2,367 3,051
@ design max month 2,997 2,482 3,050 3,404 4,333
Primary sludge concentration 4.0%
Primary sludge , gpd
@ design avg 8,276 5,029 6,317 7,096 9,145
@ design max month 8,984 7,439 9,143 | 10,204 | 12,987
Secondary Sludge Production Based on 0.62 Ibs / Ib BOD removed
Secondary sludge, lbs/day
@ design avg 1,866 2,069 2,613 2,935 3,830
@ design max month 2,419 2,731 3,438 3,840 4,896
Secondary sludge concentration 1.0%
Secondary sludge , gpd
@ design avg 22,374 24,811 31,332 | 35,191 | 45,924
@ design max month 29,005 32,747 41,225 | 46,048 | 58,710
Total Sludge, gpd
@ design avg 30,650 29,839 37,649 | 42,287 | 55,069
@ design max month 37,989 40,186 50,367 | 56,251 | 71,697
Total Sludge, ppd
@ design avg 4,627 3,747 4,720 5,302 6,881
@ design max month 5,416 5,213 6,488 7,244 9,229
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Table SS 7-8 Monroe WWTP Flows and Loads + Southwest Study Area

April 2, 2015

Design / Plant Design DMR Data NPDE_S Projected (No DOC Lagoon) Metcalf and Eddy Orange Book
Component 2011 to 2013/ Permit| 2015 2021 2035 Typical Range Range
Aerobic Digesters
Number, each 3
Volume, total, cf 32,000
Volume, total, gallons 239,360
Retention time, days Aerobic EPA Class B Regulations
@ design avg 7.8 8.0 6.4 5.7 4.3 60 Days @ 20 °C (single digester)
@ design max month 6.3 6.0 4.8 4.3 3.3 42 d @ 20 °C (two digesters in series)
Volatile solids loading, Ibs/cf/day Assumes 75% volatile
@ design avg 0.11 0.08 0.10 0.11 0.14
@ design max month 0.14 0.10 0.13 0.15 0.19 0.10-0.30
VSS destruction 45%
VSS destruction, Ibs/day
@ design avg 1,562 1,265 1,593 1,789 2,322
@ design max month 1,828 1,759 2,190 2,445 3,115
Total solids from digester, dry Ibs/day
@ design avg 3,065 2,482 3,127 3,513 4,559
@ design max month 3,588 3,453 4,298 4,799 6,114
Digested sludge concentration 3.5%
Digested sludge volume, gpd
@ design avg 10,501 8,504 10,713 | 12,034 | 15,617
@ design max month 12,292 11,831 14,726 | 16,442 | 20,946
Belt Filter Press Dewatering
Number each 1
Hydraulic capacity, gpm 120
- I
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Table SS 7-8 Monroe WWTP Flows and Loads + Southwest Study Area

Design / Plant Design DMR Data NPDE_S Projected (No DOC Lagoon) Metcalf and Eddy Orange Book
Component 2011 to 2013/ Permit| 2015 2021 2035 Typical Range Range
Solids capacity, lbs/ hr 720
Belt press run time, hrs/week
@ design avg 10 8 10 12 15
@ design max month 12 12 14 16 20

Note:

1) Gray shaded cells denote exceeded NDPES permit or unit process capacity
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Chapter SS8 Water Reclamation and Reuse

8.1 Water Reclamation and Reuse Evaluation

8.1.1 Introduction

The State Legislature has declared there is “a primary interest in the development of facilities to
provide reclaimed water to replace potable water in non-potable applications, to supplement
existing surface and groundwater supplies, and to assist in meeting the future water
requirements of the state.” In accordance with this declaration and RCW 90.48 this sanitary
sewer plan must evaluate the potential for water reuse.

Wastewater reclamation and reuse can have benefits for a community’s water supply and
wastewater management. Production of reclaimed water for use in non-potable applications
can be especially beneficial to public water systems facing water supply shortages through
physical or water rights supply limitations. Reclaimed water can delay or eliminate the need for
additional water rights or potable water system capital improvements. The utility may be able to
generate additional revenue by selling reclaimed water. Reclaimed water, in some cases, may
be stored in the groundwater aquifer and recovered for later use by the utility. Water
reclamation may also provide benefits to wastewater disposal responsibilities, where receiving
water constraints preclude increased discharge into a surface water body. Beyond the benefits
to utilities, reclaimed water may provide environmental and aesthetic benefits to the community,
such as augmenting stream flow, creating wetlands habitat or improving recreation facilities.

This chapter is an update to the 2008 Plan regarding reclaimed water, and presents a brief
evaluation of the feasibility of reclaiming effluent from the WWTP and reusing it in the City.
Costs from the 2008 Plan were updated using a combination of ENR indices from December
2008 to January 2015 for Seattle, WA and engineering judgment on contingencies and
engineering design and services during construction costs.

8.1.2 Water Reclamation and Reuse Standards in the State of Washington

In contrast to effluent disposal, water reclamation (i.e., reuse of treated effluent) is management
of integrated water resources. In the State of Washington, any type of direct beneficial reuse of
municipal wastewater is defined as water reuse or reclamation. Water Reuse and Reclamation
(WRR) Standards have been issued jointly by the Departments of Health (DOH) and Ecology.
This discussion is based on the current standards dated September 1997, which are adopted by
reference in RCW Chapter 90.46, Reclaimed Water Use.

Reuse standards for the State of Washington were developed following an analysis of similar
standards used in the States of California, Arizona, Texas, and Florida where reuse of municipal
wastewater has been underway for many years.

The State of Washington reuse standards for municipal wastewater can be broken down into
the four following areas:

1. Treatment Standards
2. Allowable Uses of Reclaimed Water
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3. Use Area Requirements
4. Operational and Reliability Requirements

A key difference between water reuse and effluent disposal is in the level 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 standard must
be met on a constant basis or the treated water cannot be used as reclaimed water.

8.1.3 Treatment Standards

The State of Washington’s standards for municipal wastewater reuse have four classifications
(Classes A, B, C and D) based on the type of treatment provided, as shown in Table SS 8-1.
Class A reclaimed water, the highest classification, is generally required for uses with potential
for public contact. Under RCW 90.46, Class A reclaimed water means reclaimed water that, at
a minimum, is at all times an oxidized, coagulated, filtered, disinfected wastewater. To meet
Class A reclaimed water standards, the facility effluent must be coagulated and filtered in order
to meet a turbidity standard. Reclaimed water must be disinfected to meet a coliform standard
that is much stricter than the standard for secondary effluent.

Table SS 8-1 State of Washington Reclaimed Water Treatment Standards

Disinfection Total Coliform
_ _ _ Density®
Reuse | Continuously | Continuously | Continuously
Class Oxidized® | Coagulated®  Filtered® 7-Day Single
Median Sample
Value
D YES NO NO <240/100 mL no standard
C YES NO NO <23/100 mL 240/100 mL
B YES NO NO <2.2/100 mL 23/100 mL
A YES YES YES <2.2/100 mL 23/100 mL
Notes:

1) Oxidized wastewater is defined as wastewater in which organic matter has been
stabilized such that the BOD5 does not exceed 30 mg/L and the TSS do not exceed 30
mg/L (monthly average basis), is non-putrescable (does not have a foul smell), and
contains dissolved oxygen.

2) Coagulated wastewater is defined as an oxidized wastewater in which colloidal and
finely divided suspended matter have been destabilized and agglomerated prior to
filtration by the addition of chemicals or an equally effective method.

3) Filtered wastewater is defined as an oxidized, coagulated wastewater that has been
passed through natural undisturbed soils or filter media, such as sand or anthracite, so
that the turbidity as determined by an approved laboratory method does not exceed an
average operating turbidity of 2 nephelometric turbidity units (NTU), determined monthly,
and does not exceed 5 NTU at any time.

4) Disinfection is a process that destroys pathogenic organisms by physical, chemical or
biological means. The disinfection standards use coliform density as the measure of
pathogen destruction. DOH recommends that a chlorine residual of 0.5 mg/L be
maintained during conveyance from the reclamation facility to the use area to avoid
biological growth.
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8.1.4 Allowable Uses of Reclaimed Municipal Wastewater

Allowable water reuse methods are presented in Table SS 8-2. Most of these methods provide
limited potential due to the relatively small quantities and seasonal nature of the reuse method.
Two reuse methods that offer the potential for 100 percent reuse on a year-round basis are
groundwater recharge and stream flow augmentation.

However, the general basis for the reuse criteria is that when unlimited public access to the
reclaimed water is involved, the criteria will require a Class A reclaimed water. Essentially, this
means that for a water reclamation project to have any degree of flexibility as well as a potential
for relatively unrestricted use, the reclaimed water should meet the Class A reuse standard.

Table SS 8-2 Allowable Uses of Reclaimed Water

Class of Reclaimed Water Required
Class A | Class B | Class C | Class D

Use

Irrigation of Non-Food Crops

Trees and fodder, fiber, and seed cropsl YES YES YES YES
Sod, ornamental plants for commercial use,

pasture to which milking cows or goats have YES YES YES NO
access

Irrigation of Food Crops
Spray Irrigation

All Food Crops YES NO NO NO
Food crops which undergo physical or
chemical processing sufficient to destroy all YES YES YES YES

pathogenic agents
Surface Irrigation

Crop YES YES NO NO
Root crops YES NO NO NO
Orchards and vineyards YES YES YES YES

Landscape Irrigation
Restricted access areas (e.g. cemeteries,

freeway landscaping) YES YES YES NO
Open access areas (e.g. golf courses, parks,
pIZygrounds, etc) 0.9 P YES NO NO NG
Impoundments
Landscape impoundments YES YES YES NO
Restricted recreational impoundments YES YES NO NO
Non-restricted recreational impoundments YES NO NO NO
Fish Hatchery Basins YES YES NO NO
Decorative Fountains YES YES NO NO
Other Uses
Flushing of Sanitary Sewers YES YES YES | YES
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Table SS 8-2 Allowable Uses of Reclaimed Water
Use Class of Reclaimed Water Required
Class A | Class B | Class C | Class D

Street Cleaning

Street sweeping, brush dampening YES YES YES NO

Street washing, spray YES NO NO NO
\é\:g:wglisof Corporation Yards, Lots, and YES YES NO NO
Dust Control (Dampening Unpaved Roads,
other surfaceg i o YES YES YES NO
Dampening of Solid for Compaction
(Congtruct?on, Landfills, etc) P YES YES YES NO
Water Jetting for consolidation of Backfill
around reclaimed water, sewage, storm YES YES YES NO
drainage, gas, electrical pipelines
Fire Fighting Protection

Dumping from aircraft YES YES YES NO

Hydrants or sprinkler systems in buildings YES NO NO NO
Toilet and Urinal Flushing YES NO NO NO
Ship Ballast YES YES YES NO
Washing Aggregate and Making Concrete YES YES YES NO
Industrial Boiler Feed YES YES YES NO
Industrial Cooling

Aerosols or other mist not created YES YES YES NO

Aerosols or other mist created (e.g. coolin

towers, spraying) €9 ’ YES NG NG NG
Industrial Process

Without exposure to workers YES YES YES NO

With exposure of workers YES NO NO NO

8.1.5 Use Area Requirements

The WRR standards establish criteria for siting and identifying water reclamation projects and
their facilities. Water reclamation storage facilities, valves, and piping must be clearly labeled
and no cross connections between potable water and reclaimed water lines are allowed. A key
area requirement for a water reclamation project is setback distance. Table SS 8-3 summarizes
setback requirements for water reclamation facilities.
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Table SS 8-3 Setback Distances for Reclaimed Water in the State of Washington

. . Minimum Distance to Potable Water Well
Reclaimed Water Use/Facility Class A Class B Class C Class D

Spray or surface irrigation 50 50 100 300
Unlined storage pond or impoundment 500 500 500 1000
Lined storage pond or impoundment 100 100 100 200
Pipeline 50 100 100 300
Minimum distance between irrigation
area and public areas k 0 50 50 100

8.1.6 Operational and Reliability Requirements

Under the reuse standards there are a number of operational and reliability requirements for a
water reclamation facility. Some key requirements are summarized below:

Minimum Class Ill Operator

Critical equipment and process failures must be signaled by an alarm
Emergency storage/disposal in event of facility failure

Operating records provided to DOH, as well as Ecology

No bypass reuse areas of untreated or partially treated water

A standby power supply or long term disposal or storage facilities

oukrwnE

8.2 Potential for Reuse in the City of Monroe

8.2.1 Upland Water Reuse

The Skykomish River reach near the City’s effluent discharge meets all the applicable water
quality standards. Ecology has determined that the City’s effluent discharge does not have a
reasonable potential to cause exceedances of water quality standards in the Skykomish River,
except for mercury and acute toxicity. The City does not expect the water-quality based
limitations on mercury and acute toxicity placed in their NPDES permit to limit effluent
discharge. Therefore, the City does not have a need to implement water reuse in order to
reduce discharge into the Skykomish River based on the current NPDES permit and water
guality standards.

8.2.2 Offsets to Existing Water Rights

The City of Monroe purchases potable water from the City of Everett. Per the City of Monroe
2015 Water System Plan as part of the 2015 Utility System Plans, the City of Everett has
projected that they have sufficient water rights to meet 2050 projections. The City of Monroe’s
water supply from Everett is not limited except by the physical size of the interconnection, which
is sufficient for the 20-year forecasted water demand. Therefore the City of Monroe does not
anticipate a water rights shortage within the planning period, and water reclamation would not
be needed to provide a water rights benefit.

April 2, 2015 SS 8-5



City of Monroe
Utility Systems Plan
Sanitary Sewer System Plan Update

8.2.3 Substitution of Potable Water Uses

Potable water in the City of Monroe is used for residential, commercial, industrial, municipal and
irrigation uses. Substitution of potable water with reclaimed water for uses not requiring potable
water quality reduces the demand on potable water, and allows the City to serve additional
customers without increasing potable water purchases from the City of Everett.

The most visible water application in the City that does not require potable quality water is
landscape irrigation of City parks, schools and other facilities. Landscape irrigation of sites with
public access requires Class A reclaimed water. Reclaimed water has not to date in
Washington State been supplied for irrigation of residential lawns due to maintenance and
cross-connection control concerns.

Another potential use for reclaimed water in Monroe is sanitary sewer flushing. Reclaimed
water used for flushing sanitary sewers must at least meet Class D standards.

Use of reclaimed water for landscape irrigation of public facilities and sanitary sewer flushing is
further evaluated below.

Landscape Irrigation

Potential uses of reclaimed water include irrigation of City parks, school grounds and other
public facilities. Centennial Park, adjacent to the WWTP, is currently irrigated with City potable
water. Its proximity to the WWTP would result in minimal water distribution costs and it would
therefore be an ideal initial reclaimed water project. According to the WRR standards, Class A
reclaimed water is required for irrigation of public areas with reclaimed water. The reclaimed
water irrigation system could be later expanded to include other parks or schools.

Irrigation water usage at Centennial Park is monitored by a separate irrigation meter. Table SS
8-4 provides the projected irrigation demand based on irrigation meter data from 1998 to 2007.

Table SS 8-4 Centennial Park Landscape Irrigation Demand®

Parameter Irrigation Water Demand®
Maximum Annual Demand (gal/year) 4,500,000
Maximum Day Demand (gal/day) 70,000
Typical Irrigation Season Length (months) 3.5

Notes:
1) lIrrigation water demand based on irrigation water meter records from 1998 to 2007.

Sanitary Sewer Flushing

Water jet cleaning of sanitary sewers requires about 4,000-gallons per 1,000 feet of sewer pipe.
As further described in Chapter SS 9, Operations and Maintenance Program, it is recommended
that gravity sewers be cleaned by flushing at a frequency of once every four years. The City of
Monroe has approximately 228,000 linear feet of gravity sewers, and about 57,000 linear feet
should be flushed each year, resulting in a water demand of 228,000 gallons per year.
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The sewer flushing water demand is much lower than the landscape irrigation demand. It will
be most cost-effective to operate the water reclamation treatment processes only during the
irrigation season. If the flushing program is continuous throughout the year, about 17,000 linear
feet would be flushed during the 3.5 month irrigation season. Therefore, 66,000 gallons per
year of reclaimed water could be used for sewer flushing. The maximum daily water demand for
sewer flushing would be 24,000 gpd based on truck pumping rates.

Recommended Uses

Landscape irrigation of Centennial Park and sanitary sewer flushing are the recommended uses
of reclaimed water in the City of Monroe. Class A reclaimed water is required for irrigation of
public areas with reclaimed water. The annual reclaimed water demand would be 4,566,000
gallons, during the 3.5-month irrigation season. The maximum day reclaimed water demand
would be 94,000 gpd.

8.3 Conceptual Design

8.3.1 Production of Reclaimed Water

The existing WWTP provides secondary wastewater treatment for discharge to the Skykomish
River through an NPDES permit. The maximum day reclaimed water demand represents a
small proportion of the WWTP capacity. As production of reclaimed water is more expensive
than secondary effluent, it is recommended that a sidestream Class A water reclamation
process be developed. A portion of the secondary effluent would be diverted from the treatment
process into a new process stream containing a coagulation system, filter, and UV disinfection
system. The Class A reclamation sidestream would be operated during the irrigation season.
At other times, and in case Class A reclamation standards are not met, the sidestream would
shut down and the main facility would process and discharge all of the flow. Park irrigation
would not be a critical water use, so irrigation could be temporarily halted in case of treatment
process upset. Because the District has a NPDES permit for surface water discharge (alternate
disposal system), reclaimed water system storage or bypass storage is not required.

The reclaimed water sidestream will be sized to provide the maximum day reclaimed water
demand, with a capacity of 65 gpm (94,000 gpd).

Oxidation

The continuous oxidation requirement for reclaimed water will be met with the existing aeration
basins and blowers at the WWTP. The oxidation process meets the reclaimed water reliability
requirements by having an alarms and standby equipment (backup blower).

Coagulation

Reclaimed water feed pumps will draw WWTP secondary effluent from between the secondary
clarifiers and the UV disinfection system, and pump it to the new sidestream reclamation
process. The reclamation processes would be located in the area of Aerobic Digester No. 3,
which will be abandoned if the anaerobic digestion system is installed.

The continuous coagulation requirement for Class A reclaimed water will be met with a rapid-
mix coagulation basin and a slow-mix flocculation basin, to agglomerate fine particles prior to
filtration. Redundant emulsion polymer storage tanks and feeders will be provided. The
polymer solution will be injected to the filter feed in the rapid-mix basin. The reliability
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requirements for the coagulation process will be met with standby chemical feed equipment and
automatically-actuated long-term disposal provisions (sidestream shutdown with NPDES
effluent discharge).

Filtration

The continuous filtration requirement will be met with a fabric disc filter manufactured by Aqua-
Aerobics, or by a sand filter. The disc filter utilizes a series of rotating disks that can be
continuously backwashed while the filter continues to operate. A 1-disk filter will be provided
(each disk = 350 gpm capacity). The reliability requirement will be met with automatically-
actuated long-term disposal provisions (sidestream shutdown with NPDES effluent discharge).

UV Disinfection

The UV disinfection system will be designed to disinfect the reclaimed water maximum day flow.
The system must be capable of disinfecting filtered secondary effluent (maximum TSS
concentration of 15 mg/L) to produce an effluent with less than 2.2 total coliform/100 mL
(monthly median). The National Water Research Institute has developed guidelines for UV
disinfection, which recommend a design UV dose of 100 mJ/cm2 for production of reclaimed
water from filtered effluent, with an assumed UV transmittance of 55 percent.

The reclaimed water UV disinfection system will be an open channel, low-pressure, low-intensity
UV system, with one redundant bank to provide treatment capacity during maintenance or
cleaning. With the design conditions listed above, these UV lamps are capable of disinfecting 5
gpm per lamp, per Trojan Technologies. Based on this, 28 lamps will be provided, 14 lamps per
reactor.

Alarms and Telemetry

The use of reclaimed water for irrigation in open access areas demands a higher level of quality
control than normal WWTP operations. An alarm system will be installed to notify staff if the
coagulation, filtration, or disinfection systems fail, or if the reclaimed water quality falls below an
acceptable level. At this point, the reclaimed water production will cease and effluent will be
recycled to the WWTP headworks.

8.3.2 Water Reuse System

Irrigation of public access areas, such as parks, should be performed at the time when risk of
public contact is least (nighttime). Assuming a six hour irrigation period (11 p.m. to 5 a.m.), the
peak irrigation demand is 194 gpm (70,000 gpd/6 hr). Reclaimed water storage will be provided
to equalize production and demand of reclaimed water throughout the day, as reclaimed water
demand will be highest when wastewater production is the lowest.

Due to long-term alternate disposal (the Skykomish River) the system storage volume may be
reduced from three days to approximately one day of storage. The existing Aerobic Digester
No. 1 (volume 90,000 gal) could be modified to become a reclaimed water storage tank if the
anaerobic digestion option is implemented. Reclaimed water from the sidestream UV
disinfection system would flow by gravity to the storage tank.

A reclaimed water pumping station would convey reclaimed water from the storage tank to the
use areas. The reclaimed water pumps (one duty, one standby) will be rated at 194 gpm at 60
psi total dynamic head. The motor horsepower will be approximately 25 hp.
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A tanker truck filling station will be located at the WWTP to fill sewer flushing trucks with
reclaimed water. Reclaimed water will also be pumped to the Centennial Park irrigation system.
The existing potable water connection to the irrigation system would be equipped with an
acceptable backflow prevention device, and retained to provide backup irrigation water to the
park.

8.3.3 Operation and Maintenance Costs

The estimated annual operation and maintenance cost for the reclaimed water system is
$30,000 per year. The cost is the O&M cost for operating the sidestream processes 3.5 months
per year, and includes the reclaimed water pumps and storage tank. Park irrigation labor or
maintenance is not included.

8.4 Estimate of Probable Project Costs

Table SS 8-5 provides a summary of the estimate of probable project costs for the Class A water
reclamation process, distribution, and operation and maintenance.

Table SS 8-5 Centennial Park Landscape Irrigation Demand®

ltem Opinion of Pro_ba_lble Project
Cost Opinion®
Reclaimed Water Sidestream Process $2,300,000
Storage and Distribution System $1,200,000
Annual O&M Costs®? $30,000
Notes:
1) Assumes 30 percent contingency, 40 percent for engineering, and 8.9 percent sales
tax.

2) No costs are included for financing, easements, right-of-way, or property acquisition.
3) Assumes operation 3.5 months per year. Does not include part irrigation labor and
maintenance.

8.5 Economic Feasibility of Reuse

Production of reclaimed water is financially feasible to the sewer utility if the cost of producing
and distributing reclaimed water is less than the revenue received from selling reclaimed water
and/or the cost of using potable water. Production of reclaimed water may also be financially
feasible if it delays or eliminates capital expenses related to developing new water sources or
meeting stricter standards for effluent discharge to surface water.

In the case of the City of Monroe, the Sewer Fund would pay for debt service and O&M on the
water reuse system. These costs would be offset by revenue to the Sewer Fund from selling
reclaimed water to the Parks Department or other users in the future. The Water Fund would
potentially have a loss of revenue (from selling less irrigation water to the Parks Department),
but would be able sell that water to other customers without increasing water purchase from
Everett.
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At the time when water reclamation and reuse is determined to be necessary, it is
recommended that a financial analysis to determine the cost impacts to the existing water and

sewer utilities, compared to the costs and revenue of producing and selling reclaimed water is
performed.
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Chapter SS9 Operations and Maintenance Program

9.1 Introduction

This Chapter summarizes the operation and maintenance activities performed by the City to
ensure performance and reliability of the wastewater collection system. City personnel maintain
approximately 6 miles of force mains, 43 miles of gravity sewers, 10 pump stations, a secondary
wastewater treatment plant, and a Supervisory Control and Data Acquisition (SCADA) telemetry
system.

9.2 City Management and Personnel

The City’s Public Works & Utilities Department is composed of approximately 29 full time
employees (FTE) that comprise a combined crew for water, sewer, and stormwater
maintenance.

9.2.1 Organization

The City is governed by a City Council and Mayor, and the Public Works Director oversees the
Public Works Utilities Department. This department is responsible for the operation and
maintenance of the City’s water, sewer, and stormwater systems, as well as its WWTP. The
organizational flow chart shown in Figure SS 9.1 illustrates the specific personnel positions and
respective responsibilities for the City’s utility systems.

9.2.2 Certification and Training

The City encourages its employees to obtain certification and training for skills relevant to
operating and maintaining the sewer system. All staff must, at a minimum, have the following:

»= A high school diploma or GED.
= Adriver’s license.

In addition, the City provides employees with opportunities for training and certification relative
to their position function. Operator training is an important component in maintaining a safe and
reliable wastewater collection system. At a minimum, all personnel performing wastewater
system related duties should receive training in the following areas:

Traffic flagging

Trenching and shoring

Confined space

First Aid

Electrical hazards

Asbestos cement pipe safety

Occupational Safety and health Administration (OSHA) Plus program
Capacity Management, Operation and Maintenance (CMOM) programs
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9.3 Operations and Maintenance Activities

This section presents the operations and maintenance activities, including preventive and
corrective routines.

9.3.1 Collection System Maintenance

Pump Stations

The frequency of pump station maintenance is related to the size of the pump station. City staff
should visit and inspect each pump station on a weekly basis. The stations should be cleaned
once a month, or as needed for smaller stations. The wet wells should be pumped out bi-
annually or as needed.

Force Mains
City staff should operate all force main valves on an annual basis.

Gravity Sewers and Manholes

Preventive maintenance for gravity sewer lines includes programs for inspection and cleaning.
Inspections should include visual observation of manholes and a program of closed-circuit
television (CCTV) inspection of sewer pipes. Gravity lines should be cleaned by flushing or
jetting at least every four years. The cleaning and inspection programs should identify the
majority of problems so that they may be repaired in the maintenance or capital improvement
programs, instead of resulting in a failure or overflow.

Summary

A summary of the sewer collection system recommended maintenance standards is provided as
Table SS 9-1.

Table SS 9-1 Recommended Collection System Maintenance Standards

Quantity or Length

Recommended Standard
of Component

Maintenance Task

Pump Station Inspections 10 0.3 FTE per station per year®
Gravity Sewer CCTV Inspections 223,600 LF 22,000 LF per year?®
Gravity Sewer Cleaning 223,600 LF 57,000 LF per year®

Annual inspection; flushing if force

Force Main Flushing 30,712 LF : . @)
main pressure increases

Notes:
1) FTE is full time equivalent and is equal to 1,768 hours per year (85 percent of a full year).
2) Approximately 10 percent of the system per year.
3) Recommendation based on Figures 8-17 and 8-18, WEF Manual of Practice 7,
Wastewater Collections System Management.
4) Recommendation based on EPA 832-F-00-071, Wastewater Technology Fact Sheet,
Sewers, Force Main, September 2000.
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9.3.2 WWTP Operations and Maintenance

The program maintenance protocol currently being used at the WWTPs consists of a system
that tracks historical preventative maintenance measures for each piece of equipment. This
system is the backbone of scheduling all preventative maintenance. All routine preventative
maintenance like oil changes, lubrication and exercising of infrequently used equipment and
corrective maintenance performed are chronicled on this record.

The plant staff does most of the repairs and rebuilds with in-house personnel. More complex
tasks such as motor rewinding, electrical or instrumentation modifications are out sourced to a
third party.

Critical equipment that could affect effluent quality has redundant and backup equipment ‘on-
the-shelf’. This redundancy allows the City to respond to equipment failures without effluent
violations. With the backup equipment available, the City currently does not routinely replace
old equipment until the maintenance efforts become burdensome and replacement is the
prudent decision.

9.4 Staffing Needs

The City sewer utility employs 12.95 FTE’s, of which 7 are assigned to the WWTP Division of
Public Works. The remaining 5.95 are split out as follows: 5.08 are assigned to the Public
Works Department Maintenance and Operations Division; 0.42 are assigned to the Public
Works Design and Construction Division; 0.44 are assigned to the Finance and Planning and
Permitting Departments.

The City employs 7 field people in the wastewater division. Of these 7, 4 are assigned to the
Maintenance and Operations and the remaining 3 are comprised of a supervisor, lab analyst,
and manager.

The WWTP is staffed 8 hours/day, 5 days/week. On weekends and holidays personnel are
assigned to visit the plant and take samples and laboratory work as necessary. These weekend
visits are typically 2 to 3 hours.

To compare the City's sewer utility staffing as a function of length of sewer pipe with other
sewer utilities in the Puget Sound region, a brief poll was conducted. A summary of the sewer
utility staffing for the polled utilities and the City is presented at Table SS 9-2.
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Table SS 9-2 Sewer Utility Staffing Comparison

Agency

Total Current

Total Length of

Employees per
100,000 LF of

Staff Pipe (LF) Pipe
City of Monroe® 4 223,600 1.8
City of Bellevue® 22 2,777,280 1.3
City of Enumclaw® 2 248,160 1.2
City of Kent® 9 1,056,000 1.2
City of Kirkland® 5.5 633,600 1.2
City of Lacey® 6 897,600 15
City of Mercer Island® 4 707,520 1.8
Lakehaven Water & Sewer District™® 4 1,689,600 4.2
Midway Sewer District™ 25 818,400 3.1
Southwest Suburban Sewer District!") 33 1,811,670 1.8
Valley View Sewer District® 14.5 688,400 2.1
Average Employee per 100,000 LF of Pipe 1.9
Notes:
1) Operate a WWTP(s).
2) No WWTP.

Based on the results of the poll, the City is just below average in the number of employees per
100,000 linear feet of pipe, indicating that the sewer utility is maintained in an efficient manner.

9.5 Recommended Operation and Maintenance Improvements

The City has been proactive in taking steps to solve the most critical maintenance issues. The
City has been responsive to these improvements and has incorporated them into the CIP. One
feature that the City may want to consider is the addition of a pigging mandrel station for force

mains that are prone to solids deposition.

April 2, 2015
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Chapter SS 10 Distribution Facilities Design and Construction
Standards

10.1 Project Review Procedures

Sewer system projects are reviewed by the City of Monroe Engineering Department, the City of
Monroe Public Works Department, and Monroe Fire District #3.

10.2 Policies and Requirements for Outside Parties

All projects whether internal or proposed by outside parties are required to comply with the
design and construction standards discussed here.

10.3 Design Standards

All sewer system improvements are designed in accordance to Monroe Municipal Code
Chapters 13.08 and 13.10, Department of Ecology Criteria for Sewage Works Design, and the
City of Monroe Public Works Design and Construction Standards.

These requirements are intended to meet or exceed the design standards referenced in WAC
173-240. This material is intended to meet the requirements of the Washington State
Department of Ecology and following the approved procedures and standards, the City is
provided a waiver from the requirement of the Washington State Department of Ecology
approval of individual collection and conveyance system projects.

10.4 Construction Standards

All water system improvements are constructed in accordance to Monroe Municipal Code
Chapters 13.08 and 13.10, Department of Ecology Criteria for Sewage Works Design, Section
7-08 through 7-15 of the WSDOT/APWA Standard Specifications, and the City of Monroe Public
Works Design and Construction Standards.

These requirements are intended to meet or exceed the construction standards referenced in
WAC 173-240. This material is intended to meet the requirements of the Washington State
Department of Ecology and following the approved procedures and standards, the city is
provided a waiver from the requirement of the Washington State Department of Ecology
approval of individual collection and conveyance system projects. Wastewater treatment
facilities projects may require an engineering report per WAC 173-240-060.

10.5 Construction Certification and Follow-Up Procedures

All sewer system improvements constructed within the City of Monroe Sewer Service Area for
which the City of Monroe will assume responsibility are inspected by the Public Works
Department’s Utilities Inspector and overseen by a professional engineer licensed in the State
of Washington in accordance with Monroe Municipal Code Chapters 13.08 and 13.10,
Department of Ecology Criteria for Sewage Works Design, Section 7-08 through 7-15 of the
WSDOT/APWA Standard Specifications, and the City of Monroe Public Works Design and
Construction Standards. Water quality samples are taken by City of Monroe employees and
tested at the City’s accredited laboratory. Laboratory accreditation certificate is included in
Appendix W-M.
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The inspector annotates construction plans as construction progresses. At the completion of
construction record drawings are prepared using the marked up plans and field verified. Project
records are retained in accordance with State of Washington Archives and Records
Management Division Guidelines.

After completion of construction and acceptance of the improvement a Declaration of
Construction Completion is completed per WAC 173-240-090.

April 2, 2015 SS 10-2 BHC
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Chapter SS 11 Capital Improvements Plan

11.1 Introduction

This chapter provides a compilation of specific projects, improvements, and programs the City
should implement, providing the tools necessary for long-range project planning and budgeting.
These projects are derived primarily from the system analysis and discussions with the City’s
operations and engineering staff. Other non-project recommendations can be found throughout
the preceding chapters. Each project is accompanied by a planning level opinion of probable
cost and a schedule identifying when the project is anticipated to begin and end. The City
should review the CIP periodically to adjust for significant changes in the priority of each project,
its cost, and scope.

Collection facilities improvement projects for the City wastewater system are broken into the
following five categories:

= Capacity: Improvements classified as insufficient in capacity are determined based on
whether or not the infrastructure can effectively convey the incoming flow. Gravity sewer
pipes are considered to have insufficient capacity when the depth in the manhole is
more than 200 percent or more of the pipe diameter (d/D > 2.0). Force mains are
considered to have insufficient capacity when the velocities exceed 8 feet per second.
Pump stations are considered to have insufficient capacity when inflow exceeds the flow
produced by the pump station with the largest pump out of service. As described in
Chapter SS 6, the conveyance system was evaluated using existing flows and flows
projected for 2021, 2035, and build-out conditions. The evaluations determined system
deficiencies when subjected to these existing and future flow conditions. Following
identification of system deficiencies, the computer model was used to evaluate and
select system improvements to alleviate the system deficiencies.

= Obsolescence: Improvements classified as obsolete are based on the age of the
infrastructure. Pump station mechanical and electrical equipment is expected to have a
typical usable life of 25 years; wastewater treatment plant mechanical and electrical
equipment is expected to have a typical usable life of 15 to 20 years. Structures are
expected to have a typical usable life of 50 years. Pipes are expected to have a typical
usable life of 100 years.

= QOperations & Maintenance (O&M): O&M projects will replace facilities identified by the
City O&M staff as having unacceptably high maintenance requirements, both in terms of
frequency and in magnitude.

= General: General improvement projects are those identified by City staff for various
reasons that do not fall within any of the remaining four categories. These projects may
be needed to simplify system operation, ease O&M efforts and reduce O&M costs,
consolidate and/or eliminate redundant facilities, reduce or eliminate non-critical O&M
concerns, or to meet ongoing sewer system management needs.

= Developer: Projects identified as developer dependent are needed to serve new
developments but are not needed to provide continuation of service to existing
customers.

When possible, system improvement projects should be coordinated with other utilities to
minimize disruption and reduce associated costs such as road and surface restoration.
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11.2 Capital Improvement Plan
The Capital Improvement Plan (CIP) is presented for three timeframes:

=  B-Year CIP from 2015 to 2021
= 20-year CIP from 2022 to 2035
= Build-out CIP from 2036 to build-out

The projects recommended for the CIP are summarized in Tables SS 11-1 and SS 11-2, and
illustrated for the collection and conveyance system on Figure SS 11.1 and for the WWTP on
Figure SS 11.2. Developer improvements are expected to be privately funded by developers
and are not listed. The CIP prioritization was developed in a workshop with the City.

Please note that CIP project SS-102 — Fryelands Pump Station and Force Main Upgrades
needs to be coordinated with the Lake Tye stormwater improvements project to minimize costs
and disruption to the residents.
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Table SS 11-1 6-Year Capital Improvement Plan (2015 — 2021)

()]
= 5
> —
. S|ols| S8 . o
CIP No. Project s IR c| o Project Description
S 5983
@) 8 a
(@)
Collection and Conveyance
. : = Replace approximately 1,100 linear feet of 10-inch diameter gravity sewer that conveys sewage from the DOC
=51 ?Drg\g)ytial]vg Liipg};ﬁ;ngﬁtr;fgtgt]iir? epartment of Corrections M lagoon effluent along 177" Ave SE and West Main St to the Park Place Pump Station with 18-inch diameter sewer
pipe
Pump station reaches the end of its useful design life in the 6-year planning horizon.
i , : Upgrades include new pumps, piping, electrical, instrumentation, and controls. It is assumed that the structures
SS-2 Cate’s Pump Station Upgrades & are in sufficient condition and do not need to be upgraded.
A condition assessment of the wet well should be performed during project design.
Pump station reaches the end of its useful design life in the 6-year planning horizon.
. . Upgrades include new pumps, piping, electrical, instrumentation, and controls. It is assumed that the structures
- ] . - o
SS-3 West Main Pump Station Upgrades are in sufficient condition and do not need to be upgraded.
A condition assessment of the wet well should be performed during project design.
SS-4 $500,000 per year Pipe Replacement Program M| M Replace up to $500,000 of failing equipment and leaking or damaged pipes annually.
Wastewater Treatment Plant
. In depth unit and facility wide treatment process evaluation.
SS-5 WWTP Rerating Study Compare WWTP capacity findings for BOD and TSS loads to NPDES permit limits.
. . Evaluate current biosolids management to determine preferred or necessary alternative implementations for solids
- A .
SS-6 Biosolids Management Study handling over the next 20 years.
SS-7 Primary Clarifier Mechanism Replacement ] Primary Clarifier equipment, drives, chain and flight collector, and scum skimmer replacement.
SS-8 WWTP Engineering Report M M Analyze potential liquid and solids process unit improvements for operations, capacity, and life cycle costs.
SS9 Mechanical Sludae Thickener | & Install mechanical equipment to thicken waste activated sludge.
9 Increase secondary clarification capacity.
: Install 304 stainless steel ventilation hood over existing belt filter press.
SS-10 Belt Filter Press Hood Tie new 20" aluminum duct, fittings, and fan into existing odor control system.
SS-11 Operations and Dewatering Building Metal Roof Replacement ] Replace the existing roofing systems with new painted steel panels, trim, and gutters.
SS-12 $100,000 per year WWTP Maintenance M| M Up to $100,000 will be spent annually on maintenance upgrades at the WWTP.
SS-13 CEPT Implementation (or Third Primary Clarifier) o Pilot and Implement a wet wea_ther chemically enhanced primary treatment (CEPT) process.
Increase peak hour flow capacity.
April 2, 2015 SS 11-3 SHC
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Table SS 11-1 6-Year Capital Improvement Plan (2015 — 2021)

()]
= 5
> —
. S|ols| S8 . o
CIP No. Project s IR c| o Project Description
S 5983
@] 8 a
(@)
SS-14 Digester Blower Replacement | » Replace the four (4) existing digester blowers with two new duty blowers and a shared standby blower.
SS-15 42-ft Secondary Clarifier Mechanism Replacement M » Replace 42-ft secondary clarifier collection mechanism at the end of mechanical life.
Notes:

1) Opinions of probable project costs are included Table SS 11-2.
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Table SS 11-2 20-Year Capital Improvement Plan (2022 — 2035)

Q
c 5
> —
S|8l=|5/8
CIP No. Project < 3 RN Project Description®
S >
S| 8|79 3
o
Collection and Conveyance
Pump station reaches the end of its useful design life in the 20-year planning horizon.
Upgrades include new pumps, piping, electrical, instrumentation, and controls. It is assumed that the structures
SS-101 Park Place Pump Station Upgrades M are in sufficient condition and do not need to be upgraded.
Increase the capacity of the pump station from 1700 gpm to 2100 gpm.
A condition assessment of the wet well and dry well to be performed during project design.
Pump station and force main reach their design capacity and the end of useful design life in the 20-year planning
horizon.
Upgrades include new pumps, piping, electrical, instrumentation, and controls. It is assumed that the structures
SS-102 Fryelands Pump Station and Force Main Upgrades M| M are in sufficient condition and do not need to be upgraded.
Increase the capacity of the pump station from 750 gpm to 1050 gpm.
A condition assessment of the enclosure and sub-structures to be performed during project design.
Project to be coordinated with Lake Tye stormwater project.
Pump station reaches the end of its useful design life in the 20-year planning horizon.
SS-103 Beaton Pump Station Unarades o Upgrades include new pumps, piping, electrical, instrumentation, and controls. It is assumed that the structures
P P9 are in sufficient condition and do not need to be upgraded.
A condition assessment of the enclosure and sub-structures to be performed during project design.
Pump station reaches its design capacity and the end of its useful design life in the 20-year planning horizon.
) . Upgrades include new pumps, piping, electrical, instrumentation, and controls. It is assumed that the structures
SS-104 Fox Meadows Pump Station Upgrades “ are in sufficient condition and do not need to be upgraded.
A condition assessment of the enclosure and sub-structures to be performed during project design.
Pump station reaches its design capacity and the end of its useful design life in the 20-year planning horizon.
SS-105 Old Owen Pump Station Unarades & Upgrades include new pumps, piping, electrical, instrumentation, and controls. It is assumed that the structures
P P are in sufficient condition and do not need to be upgraded.
A condition assessment of the enclosure and sub-structures to be performed during project design.
Pump station reaches its design capacity and the end of its useful design life in the 6-year planning horizon.
Upgrades include new pumps, piping, electrical, instrumentation, and controls. It is assumed that the structures
SS-106 Valley View Pump Station M| M are in sufficient condition and do not need to be upgraded.
Increase the capacity of the pump station from 1650 gpm to 3000 gpm.
A condition assessment of the wet well and dry well to be performed during project design.
. - L
April 2, 2015 SS 11-5 SHC
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Table SS 11-2 20-Year Capital Improvement Plan (2022 — 2035)

o
c 5
2| o T
. 3|9|=|5| o . N
CIP No. Project S| o % = o Project Description
T | © =
O|a O8
(@)
Pump station reaches its design capacity and the end of its useful design life in the 6-year planning horizon.
Upgrades include new pumps, piping, electrical, instrumentation, and controls. It is assumed that the structures
SS-107 South Fryelands Pump Station Upgrades M| M are in sufficient condition and do not need to be upgraded.
Increase the capacity of the pump station from 450 gpm to 550 gpm.
A condition assessment of the wet well and dry well to be performed during project design.
Wastewater Treatment Plant
SS-108 New Dewatering Unit? & Replacemc_snt (or standb_y) of belt filter press with a fully enclosed dewatering unit
Produce higher total solids content cake.
SS-109 Turbine Blower® M| M Replace the two (2) existing redundant centrifugal aeration blowers with one (1) turbine blower.
SS-110 Plant-wide SCADA and Control Upgrades® M Replace obsolete SCADA system and upgrade controls.
) ) . M Install sludge dryer to produce Class A biosolids.
SS-111 Sludge Dryer™ (or Anaerobic Digester) Relieve current sludge handling costs and off-site dependencies.
SS-112 64-ft Secondary Clarifier Mechanism Replacement® M Replace 64-ft secondary clarifier collection mechanism at the end of mechanical life.
SS-113 RAS/WAS Pump Replacement®® M Replace activated sludge pumps at the end of mechanical life.
SS-114 Effluent Pump Station Mechanical Replacement® M Replace effluent pumps and auxiliary equipment at end of mechanical life.
Notes:

1) Opinions of probable project costs are included Table SS 11-3.
2) Items to be confirmed at the Engineering Report level (see CIP SS-8).
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11.3 Basis for CIP Opinions of Probable Project Cost Estimates

Opinions of probable project costs for the 6-year and 20-year CIP are listed in Tables SS 11-2
and SS 11-3, respectively. These projects have been defined only to a preliminary level of
design with approximate dimensions. All projects will require further definition and design
refinement as part of the design process. The detailed opinions of probable project costs are
included as Appendix SS-F.

Construction costs were estimated from bid results for similar projects in the Puget Sound area,
RS Means cost data for 2014, and equipment vendor quotes. The opinion of probable
construction cost includes the costs to build the various components and sales tax. Opinions of
probable costs for City labor and direct costs, planning, surveying, engineering services,
permitting, bid advertisement, contract award, and services during construction were calculated
as a percentage of the opinion of probable construction costs. No costs are included for
financing, easements, right-of-way, or property acquisition unless specifically noted.
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Table SS 11-3 6-Year (2015 — 2021) CIP Opinion of Probable Project Costs

()
o S
> 5 < | & | Opinion of
CIP , _ ol Q| =| 5| ©| Probable :
QS| 0 = (3)
No. Project Description S L % S| Project Trigger
S| @ Ol 3] Costh®
o}
o
Collection and Conveyance
Gravity Sewer Replacement from the Existin
SS-1 | Department of Corrections (DOC) to 4 $550,000 Deficiengc
the Park Place Pump Station y
SS-2 | Cate’s Pump Station Upgrades ] $450,000 4)
SS-3 | West Main Pump Station Upgrades 4] $450,000 4)
SS.4 IS__S’SOO,OOO per year Pipe Replacement v | = $3,000,000 | 2015 - 2021
rogram
Wastewater Treatment Plant
SS-5 | WWTP Rerating Study 4 $30,000 (5)
SS-6 | Biosolids Management Study ] $50,000 (5)
SS.7 ;rlmary Clarifier Mechanism 7 $920,000 5)
eplacement
SS-8 | WWTP Engineering Report M 4 o $100,000 (5)
SS-9 | Mechanical Sludge Thickener ] %} $1,350,000 (5)
SS-10 | Belt Filter Press Hood ] $180,000 (5)
i Operations and Dewatering Building
SS-11 Metal Roof Replacement $190,000 ()
ss-12 | S100,000 peryear WWTP o $600,000 | 2015-2021
aintenance
i CEPT Implementation (or 3" Primary
SS-13 Clarifier)® | $280,000 5)
SS-14 | Digester Blower Replacement | $1,100,000 (5)
SS-15 éZ-ft Secondary Clarifier Mechanism 7 $580,000 (5)
eplacement
Total 6-year CIP Cost Opinion | $8,400,000
. - L
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Table SS 11-3 6-Year (2015 — 2021) CIP Opinion of Probable Project Costs

()
(&)
> 5 = | © | Opinion of
CIP : _ Sl 92| o 3| Probable : @)
No. Project Description S % % S| Project Trigger
@) 8 O 8 Cost®M®
o
Notes:

1) Estimated project costs include the estimated construction costs plus surveying, engineering
services, permits, bid advertisement, contract award, and engineering services during
construction. Detailed estimates are included as Appendix SS-F.

2) No costs are included for financing, easements, right-of-way, or property acquisition unless
specifically noted.

3) Trigger event or threshold to initiate project.

4) Mechanical/electrical components at or approaching expected life.

5) Items not considered critical to operation of the plant but which should be initiated in the next

Six years.

April 2, 2015 SS 11-11 SHC
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Table SS 11-4 20-Year (2022 — 2035) CIP Opinion of Probable Project Costs

(8]
c 5
> —
CIP =18 s g o Opinion of
Project ST || | Probable
No. 15102 > proi L@
ol o ject Cost
Ol w a
Q0
(@)
Collection and Conveyance
SS-101 | Park Place Pump Station Upgrades ] $950,000
SS-102 lFereIands Pump Station and Force Main v | = $2.900,000
pgrades
SS-103 | Beaton Pump Station Upgrades ] $450,000
SS-104 | Fox Meadows Pump Station Upgrades ] $450,000
SS-105 | Old Owen Pump Station Upgrades ] $450,000
SS-106 | Valley View Pump Station M| A $1,492,000
SS-107 | South Fryelands Pump Station Upgrades M|« $860,000
Wastewater Treatment Plant
SS-108 | New Dewatering Unit™ ] $1,600,000
SS-109 | Turbine Blower® M| & $500,000
SS-110 Plant-W|de(:l)SCADA and Control v $550,000
Upgrades
SS-111 | Sludge Dryer (or Anaerobic Digester)® ™ $8,300,000
SS-112 64-ft Second%r)y Clarifier Mechanism ¥ $810,000
Replacement
SS-113 | RAS/WAS Pump Replacement™ ] $700,000
Effluent Pump Station Mechanical
SS-114 Replacement® ] $550,000
Total 20-year CIP Cost Opinion $21,322,000
Notes:

1) Estimated project costs include the estimated construction costs plus surveying,
engineering services, permits, bid advertisement, contract award, and engineering
services during construction. Detailed estimates are included as Appendix SS-F.

2) No costs are included for financing, easements, right-of-way, or property acquisition
unless specifically noted.

April 2, 2015
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Chapter W4  Description of Water System

4.1 Ownership and Management

The Monroe Water System is owned and operated by the City of Monroe, a municipal
corporation. The public water system identification number is 558201. Ultimate decision-
making authority rests with the Mayor and City Council. Day to day operation of the water
system is under the general direction of the City’s Public Works Operations & Maintenance
Division Manager who serves as the water system manager and reports to the Public Works
Director. The Public Works Director coordinates system analysis and design work, develops
policies and goals for the water system and then forwards them to the City Council for
consideration and adoption.

A copy of the 2014 Water Facilities Inventory is included on the following pages.

The location of the Monroe water system is shown in Figure W 4.1, Vicinity Map.

4.2 System History and Background

The City of Monroe was incorporated December 28, 1902 with a population of 350. Prior to
incorporation, water from a “spring on the hill back of Fern Bluff” was provided by J. E. Dolloff of
the Spring Water Company by franchise issued by the Snohomish County Commissioners®.
Soon after incorporation the Monroe City Council granted a water service contract to Mr. S. A.
Buck using water from wells on Buck Island and filtered water from the Skykomish River?. In
1905 Mr. Buck turned his water system over to the Monroe Water and Light Company which
used two steam pumps located on Buck Island to provide 750 gallons per minute at 90 pounds
per square inch.® In January of 1905 there were 118 customers of the water system. After
years of legal challenges between Buck and Dolloff, Monroe developed its own gravity water
system using Sykes Springs located approximately 8 miles north of town as the supply.*

Sometime between 1905 and 1937, Monroe developed a well field on Ingraham Hill. In 1937,
“faced with a rapidly depleting reservoir and a highly unsatisfactory condition at the pumping
station” ° Monroe investigated connecting to the Everett pipeline. It appears that this went no
farther than investigating as the March 1954, Report of Preliminary Survey of Town of Monroe
Domestic Water System states “water for the town of Monroe is obtained by pumping from a
well located about two miles from the town”.

In 1963, Monroe began purchasing water from Everett from a wood stave pipeline north of
Monroe. At this time the use of all other sources was discontinued due to the high levels of iron
and manganese in the water. Everett replaced the wooden main in 1969 with a 51 inch steel
pipe that is known as Transmission Main No. 5.

; Robertson, Nellie E., Monroe:The First Fifty Years 1860-1910, Bill & Nellie Robertson, Fall 1996.

ibid
% ibid
* ibid
® Robertson, Nellie E., Monroe: The Next Thirty Years (1911-1940), Nellie E. Robertson, August 2002.
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Monroe grew with an average rate of 2.2 percent per year from its incorporation in 1902 until
1988 when the population was 3,350. During this time timber and dairy farming dominated the
area’s economy. System improvements during this time included:

= |ngraham Hill Reservoir — an open in-ground 1.15 million gallon reservoir built in 1920
= Wagner Road Transmission Main — 14,000 feet of 12 inch main installed in 1963 when
the city connected to the Everett system

April 2, 2015 W 4-2 BHC



Wnsiungton State Department of

Health

Division of Environmental Health
Office of Drir Nater

@

RETURN TO: Northwest Regional Office, 20425 72nd Ave S STE 310, Kent, WA, 98032

ONE FORM PER SYSTEM

WATER FACILITIES INVENTORY (WFI) FORM

Quarter: 1
Updated: 01/06/2014

Printed: 01/06/2014
WFI Printed For; On-demand
Submission Reason; Pop/Connect Update

2. SYSTEM NAME
MONROE WATER SYSTEM

1. SYSTEM ID NO.
55820 1

3. COUNTY
SNOHOMISH

5. TYPE
Comm

4. GROUP
A

6. PRIMARY CONTACT NAME & MAILING ADDRESS
JAKEH N. ROBERTS [PW MANAGER]

806 W MAIN ST
MONROE, WA 98272-2198

STREET ADDRESS IF DIFFERENT FROM ABOVE

7. OWNER NAME & MAILING ADDRESS

MONROE, CITY OF
JAKEH ROBERTS
806 W MAIN ST
MONROE, WA 98272

STREET ADDRESS IF DIFFERENT FROM ABOVE

8. owner Number 003861

TiTLe: PW MANAGER

ATTN ATTN
ADDRESS ADDRESS
city STATE ZIP cIty STATE zZIP
9. 24 HOUR PRIMARY CONTACT INFORMATION 10. OWNER CONTACT INFORMATION
Primary Contact Daytime Phone: (360) 863-4502 Owner Daytime Phone: (360) 863-4502
Primary Contact Mobile/Cell Phone: (425) 754-3752 Owner Mobile/Cell Phone: (425) 754-3752
Primary Contact Evening Phone: (425) 239-0189 Owner Evening Phone: (425) 239-0189

Fax: E-mail: jroberts@monroewa.gov

Fax: (360) 863-4601

E-mail: jroberts@monroewa.gov

WAC 246-290-420(9) requires that water systems provide 24-hour contact information for emergencies.

11. SATELLITE MANAGEMENT AGENCY - SMA (check only one)
O
O
O

Not aonlicable (Skip to #12)
Owned and Manaaed SMA NAME:
Manaaed Onlv

Owned Onlv

SMA Number:

12. WATER SYSTEM CHARACTERISTICS (mark ALL that apply)

HAoricuIturaI

Commercial / Business
HDav Care
HFood Service/Food Permit

H1 ,000 or more person event for 2 or more davs per vear

DTemDorarv Farm Worker

B HosoitalClinic BResidential
Industrial School

H Licensed Residential Facility

H Lodaina

H Recreational / RV Park

HOther (church, fire station, etc.):

13. WATER SYSTEM OWNERSHIP (mark only one)

14. STORAGE CAPACITY (gallons)

IjAssociation O County O Investor IjSDeciaI District
HCitv/Town | Federal | Private DState 71547,755
15 16 17 18 19 2 21 22 23 24
SOURCE NAME INTERTIE SOURCE CATEGORY USE n TREATMENT DEPTH SOURCE LOCATION
LIST UTILITY'S NAME FOR SOURCE
AND WELL TAG ID NUMBER. z @
5 9 = s |38
g a = o w ™)
E Example: WELL #1 XYZ456 INTERTIE i i 3 5=z |25
2 o = S| |2 8 s| |£25([e2 %
2 SYSTEM =i z gl o & z z|2| |oc2 |22 3 a
= e =] - | v = > 5 ] S| =z Fx |g & = =
3 IF SOURCE IS PURCHASED OR INTERTIED, D 9 5 ol 2% 2| 2 z| 2| gl & Elz| £l & zp |28 5 2| .
= = j=4 = =
LIST SELLER'S NAME NUMBER il z| of of| o| | 2| 5] «| 3| 3| B| & HE B E PR E ) 3|13 |w
T EEHHHHEEEHEHEHEEEEEER S HEE
Example: SEATTLE HEHHEEHEREEHHEHHEHE EEEEHER f |#|8 |3
S01 | EVERETT 24050 L X Y] X 2080 | SWNE |20]28N| 07E
S02 | Everett 24050 L X Y| X 2880 NWNE |24 ]28N| 06E
S03 | Everett 24050 L X Y X 2000 | NENW [19]28N| 07E
DOH 331-011 (Rev. 06/03) Sentry DOH Page: 1




WATER FACILITIES INVENTORY (WFI) FORM - Continued

1. SYSTEM ID NO. 2, SYSTEM NAME 3. COUNTY 4. GROUP 5. TYPE
55820 1 MONROE WATER SYSTEM SNOHOMISH A Comm
ACTIVE SERVICE DOH USE ONLY! DOH USE ONLY!
CONNECTIONS CALCULATED APPROVED
ACTIVE_CONNFCTIONS
25. SINGLE FAMILY RESIDENCES (How many of the following do you have?) 0 6216 Unspecified
A. Full Time Single Family Residences (Occupied 180 days or more per year) 4907
B. Part Time Single Family Residences (Occupied less than 180 days per year) 0
26. MULTI-FAMILY RESIDENTIAL BUILDINGS (How many of the following do you have?)
A. Apartment Buildings, condos, duplexes, barracks, dorms 248
B. Full Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied more than 180 days/year 1309
C. Part Time Residential Units in the Apartments, Condos, Duplexes, Dorms that are occupied less than 180 days/year 0
27. NON-RESIDENTIAL CONNECTIONS (How many of the following do you have?)
A. Recreational Services and/or Transient Accommodations (Campsites, RV sites, hotel/motel/overnight units) 0 0
B. Institutional, Commercial/Business, School, Day Care, Industrial Services, etc. 481 481
28. TOTAL SERVICE CONNECTIONS 6697

29. FULL-TIME RESIDENTIAL POPULATION
A. How many residents are served by this system 180 or more days per year?

18513

JAN FEB MAR APR MAY

30. PART-TIME RESIDENTIAL POPULATION

JUN

JuL AUG

SEP ocT

Nov DEC

A. How many part-time residents are present each month?

B. How many days per month are they present?

;

31. TEMPORARY & TRANSIENT USERS JAN FEB MAR APR MAY JUN JuL AUG SEP oCcT NOV DEC
A. How many total visitors, attendees, travelers, campers, 8000 8000 8000 8000 8000 8000 8000 50000 | 50000 8000 8000 8000
patients or customers have access to the water system
each month?
B. How many days per month is water accessible to the 31 28 31 30 3 30 31 31 30 31 30 31
public?
S ———
32. REGULAR NON-RESIDENTIAL USERS JAN FEB MAR APR MAY JUN JuL AUG SEP oCcT NOV DEC
A. If you have schools, daycares, or businesses connected 2000 2000 2000 2000 2000 1500 1000 1000 2000 2000 2000 2000
to your water system, how many students daycare
children and/or employees are present each month?
B. How many days per month are they present? 31 28 31 30 31 30 31 31 30 31 30 31
33. ROUTINE COLIFORM SCHEDULE JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC
20 20 20 20 20 20 20 20 25 20 20 20
35. Reason for Submitting WFI: :
[Jupdate - Change  [JUpdate -No Change [ JInactivate [ ]Re-Activate [ _IName Change  [INew System [ ]Other
36. | certify that the information stated on this WFI form is correct to the best of my knowledge.
SIGNATURE: DATE:
PRINT NAME: TITLE:
DOH 331-011 (Rev. 06/03) Sentry DOH Page: 2
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= 179" Avenue Distribution Main — constructed in 1974 from SR 2 to Main Street to serve
the developing west side of Monroe

= Chain Lake Road Transmission Main — 21,000 feet of 12 and 16 inch main installed in
1977 to connect the west side of Monroe to the Everett supply

= Trombley Hill Reservoir — a 2.0 million gallon steel reservoir constructed in 1984

= Brown Road Transmission Main — 5,500 feet of 16 inch main installed in 1984 to connect
the Wagner Road and Chain Lake transmission mains

Monroe began to grow rapidly, as the timber and farm industries declined, in part due to the
easy access provided by the three state highways. Between 1988 and 1996, Monroe’s
population almost doubled to 6,480. Since then the population within the Monroe city limits has
more than doubled to 17,660°. This increase came partially from annexation of additional area
but the majority was from new development. Monroe has taken on some of the character of a
bedroom community. Many of the occupants of the new residential subdivisions commute to
work in the Everett/Seattle/Bellevue area. In addition to providing housing, Monroe also has a
thriving industrial area and numerous commercial operations, including several grocery stores
and new car dealerships. In response to this rapid growth, significant changes have taken place
in the water system. The major capital improvements include:

= |ngraham Hill Reservoir — a 2.0 million gallon steel reservoir built in 2001 to replace the
original Ingraham Hill reservoir.

= DOC Reservoir — the city acquired a 750,000 gallon reservoir along with a 1,100 gallon
per minute booster pump station from the Department of Corrections in 2001; the
reservoir was constructed in 1986.

= Tester Road Booster Pump Station — a 1,500 gallon per minute booster pump station to
supply the Department of Corrections and the Monroe High School.

» North Hill Reservoir and Booster Pump Station—a 1.15 million gallon reservoir and
1,500 gallon per minute booster pump station to supply the upper pressure zone of the
system.

= Wagner Road Transmission Main Replacement Phase | — 8,900 feet of 18 inch main
installed in 2005 to replace the northern section of the main installed in 1963.

= Reservoir #5 Trombley Hill Reservoir and Booster Station — a 2.5 million gallon steel
reservoir and booster pump station built in 2006 provides storage for the Trombley,
Airport, DOC and Downtown pressure zones.

In addition to the major system improvements listed above, the water distribution system has
expanded significantly in the west area of the city and along the Chain Lake Road corridor.

As growth has occurred in the water service area, the City has been responsible for the
installation of transmission facilities and storage reservoirs. The developers of an area have
generally installed distribution mains. The northward expansion of suburban residential
development has led to a problem. In 1963 and 1975 the transmission mains were installed in a
rural area. The few homes that existed were served by individual wells. Rather than requiring
the installation of a distribution main parallel to the transmission mains, direct service
connections were allowed. Initially this was not a problem, but as growth has continued the
usable capacity of these mains has been reduced by the need to maintain 30 pounds per
square inch pressure at the service connection.

® Washington State Office of Financial Management April 1, 2014 estimated population

April 2, 2015 W 4-6 BHC
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In the future, the City plans to continue the practice of installing the transmission and storage
portions of the water system. However, transmission mains will be designated as such and
service connections will not be allowed.

In 2013 and 2014, Monroe acquired the Sky Meadow Water Association. With this acquisition,
Monroe acquired the following water system facilities:

Lord Hill A Reservoir — A 25,000 gallon steel reservoir.

Lord Hill B Reservoir — A 120,000 gallon concrete reservoir.

Spring Hill A Reservoir — A 50,000 gallon concrete reservoir.

Spring Hill B Reservoir — A 50,000 gallon concrete reservoir.

Lord Hill Pump Station — A 235 gpm pump station.

Spring Hill Pump Station — A 160 gpm pump station.

Sky Meadow Distribution System — The Sky Meadow distribution system piping,
hydrants, valves, and pressure reducing valve stations.

4.3 Inventory of Existing Facilities
The existing major facilities of the City’s water system are shown in Figure W 4.2.

4.3.1 Sources of Supply

The Monroe Water System currently purchases water from the City of Everett. This water is
supplied through three connections to the Everett Transmission Main #5, located approximately
three miles north of Monroe. The three connections are summarized in Table W 4-1 and are
shown in Figure W 4.2.

Table W 4-1 Sources of Supply
Source Name Capacity Location
No. (gpm)
1 Wagner 2,080 SW1/4-NE1/4 Section 20, T28N, RO7E
2 Chain Lake 2,880 NW1/4-NE1/4 Section 24, T28N, RO6E
3 North Hill 2,000 NE1/4-NW1/4 Section 19, T28N, RO7E

The Everett supply system presently consists of Spada Reservoir, an impounding reservoir
located at the source of the supply in the Sultan River Basin, a diversion facility located
downstream from Spada Reservoir that diverts the flow in the Sultan River to the Lake Chaplain
Equalizing Reservoir, and transmission pipelines extending westward. The City of Everett
Water Filtration Plant located on Lake Chaplain provides sand filtration and chlorine disinfection
of the drinking water.

Monroe signed a water agreement to purchase water in 1963 and it was amended in 1980 to
allow Everett to recover the costs of the filtration plant they constructed and operate. The
agreement dictates that "Everett agrees to supply all water required by Monroe's Municipal
Water System as the same now exists or may be extended, including the requirements of the
entire system both within and without Monroe's corporate limits. "This is subject to contracts
Everett had in effect at the time the agreement was signed. The City did maintain its wells for
some time after the signing of the agreement until certain repairs were made to Everett's

April 2, 2015 W 4-7 BHC
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transmission pipeline. This agreement was valid through 1994. Everett continued to honor the
conditions of the preexisting agreement through 1996, at which time Monroe was placed under
the City of Everett Ordinance Rate. Monroe is now a wholesale water customer of the City of
Everett. Everett has indicated they anticipate being able to supply Monroe’s municipal water

needs until at least 2050.

4.3.2 Storage Facilities

The Monroe Water System existing storage facilities are summarized in Table W 4-2 and are
shown in Figure W 4.2.

Table W 4-2 Existing Storage Facilities

Tank Name Base Overflow | Dia. Material Year of | Volume

No. Elev (ft) Elev (ft) (ft) Constr. (MG)
1 Ingraham Hill 274 298 120 Steel 2001 2.0
2 Trombley #2 417 462 93 Steel 1984 2.0
3 North Hill 545 633 48 Steel 2004 1.15
4 DOC 280 335 50 Steel 1986 0.75
5 Trombley #5 417 462 98 Steel 2006 2.5
6 Lord Hill A 536.5 566.5 12 Steel Unkn 0.025
7 Lord Hill B 538 568 30 Concrete Unkn 0.12
8 Spring Hill A 555 568 26 Concrete Unkn 0.05
9 Spring Hill B 555 568 26 Concrete Unkn 0.05

4.3.3 Pump Stations
The Monroe Water System existing pump station facilities are summarized in Table W 4-3 and

are shown in Figure W 4.2.
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Table W 4-3 Existing Pump Station Facilities

Station Year Pump | Manf. & Model Capacity Motor .
No. Name Const. No. No. (gpm @ TDH) HP Suct. Zone Disch. Zone
1 Cornell 1.5WH 125 @ 97’ 5
2 Cornell 2WH 250 @ 118’ 10 Trombley Chain Link
! Trombley PS 2006 3 Comell 2WH | 250 @ 118’ 10 458 517
4 Cornell 8H 3,000 @ 130’ 125
1 Peeré‘itsalgHXB 950 @ 130’ 40
2 Tester Rd PS 1999 Peerless glJOHXB Downtown 298 DOC 330
2 950 @ 130’ 40
5-stage
177th PS ! Flové?gtioeD - 700 @ 135 S0
3 (Backup) 1994 Flowa 1%DKH Downtown 298 DOC 330
P 2 y 700 @ 135 50
5-stage
Simflo SC12C ,
1 2-stage 400 @ 156 20
4 North Hill PS | 2004 2 S'mzf'_‘;éggzc 400 @156 | 20 | ChainLink 517 | North Hill 635
3 Simflo SV12C 1,500 @ 170 100
3-stage
_ _ 1 Unknown 160 @ 333 25 Spring Hill
1)
5 Spring Hill PS 1998 > Unknown 160 @ 333 5 Downtown 298 565
. 1 Unknown 235 @ 349 35 .
1)
6 Lord Hill PS 1998 > Unknown 235 @ 349 35 Downtown 298 | Lord Hill 565
Notes:

1)  Spring Hill and Lord Hill pump capacities taken from 1998 Sky Meadow computer model. Actual pump and model numbers
and actual capacities are unknown.

April 2, 2015
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4.3.4 Pressure Reducing Valves (PRV)
The Monroe PRV stations are summarized in Table W 4-4,

Table W 4-4 Existing PRV Stations

Station , . Inlet | Outlet ,
?
No. Location Make Model Size pS| pS| Flowing~
V8012 Woods Creek Cla-Vval 8-100-01 8" 90 74
V8014 Foothills Cla-Val 90-01AB 8" 100 85
V8016 Airport Cla-Val 10-100-01 10" | 175 90
V8018 Fairgrounds Cla-val | 6-90-01AB 6" 180 85
V8022 Chain Lake Kelsey Cla-val | 6-90-01AB 6" 130 44
V8024 Chain Lake North Cla-Val 8" 120 65
V8026 Trombley Cla-Val 750-67M 6" 65 14 No
V8028 Farm East Cla-val | 10-100-01DB | 10" | 100 50
10-906- "
V8034 Old Owen Cla-Val 01ABC 10 120 70
V8038 Airport Cla-Val 3-100-01 3" 90 105 Relief
V8040 Airport Cla-Val 2-100-01 2" 175 98
V8042 Foothills Bypass Cla-Val 2" 100 75
V8044 Trombley Bypass Cla-Val 6-52-03 6" 65 15 p Surg(_a
rotection
4-906- "
V8054 Old Owen Bypass Cla-Vval 01ABC 4 120 75
V8068 Chain Lake North Cla-Val 3-100-01 3" 120 70
vgoro | ChanlakeNorth | oo va | 310001 | 3 | 70 | 80 Relief
Bypass
V8072 Calhoun Bypass Cla-Val | 90-01-194A 2" 70 15
V8074 Calhoun Cla-Val | 6-906-01AB 6" 70 10
V8076 Local Service Cla-val | 4-90-01BY 4" 130 65
V8078 | Local Service Bypass | Cla-Val | 2-90-01BSY 2" 130 70
V8080 Fairgrounds Bypass Cla-val | 2-90-01A5 2" 180 90
veogz | ChainlakekKelsey | oo vai| 2.00-01a5 | 2* | 130 | 50
Bypass
V8084 Chain Lake Kelsey Cla-val | 12-90-01AB | 12" | 130 35
veoge | ChainlakeKelsey o val| 45001 | 4° | 50 | 60 | Relef
Bypass
V8088 Farm East Cla-Val 3-100-01 3" 100 55
V8090 Farm East Cla-Val 3-100-01 3" 55 65 Relief
Ingraham Res. Valve 8-210- "
V8092 (PSV) Cla-Val 03BDHY 8 130 115
V8094 | Oaks @ Woodscreek | Cla-Val | 8-100-01 | 8" | 90 74 S\";‘gnoelgs
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Table W 4-4 Existing PRV Stations

Station . . Inlet | Outlet .
2
No. Location Make Model Size pS| pS| Flowing~
V8096 Oaks @ Woodscreek | Cla-Val 3-100-01 3" a0 81
V8110 Ingraham (To Tank) Cla-val | 10-210-01BY | 10" | 115 T;?]k
V8112 161st Ave SE Cla-val ofé?:os-,v 6 | 122 | 55
161st Ave SE " .
(Upstream) Cla-Vval 2-50-01 2 122 130 Relief
161st Ave SE Cla-val |  2-50-01 2 | 55 | 90 Relief
(downstream)
127" Ave SE 4-90-601- ,
V8116 (Sky Meadow) Cla-Vval ABC 4 125 30
127" Ave SE ., .
(Sky Meadow) Cla-Vval 2-50-01 2 35 45 Relief
127™ Ave SE ,
(Sky Meadow) Cla-val | 2-916-01AS 2 125 35
134" Dr SE ., .
V8118 (Sky Meadow) Cla-Vval 2-306-01 2 65 75 Relief
134™ Dr SE ,
(Sky Meadow) Cla-Val | 3-90-01AS 3 200 65
V8124 Sophie Rd 8" 10
V8128 Sophie Rd 4" 15

4.3.5 Transmission Mains
Three transmission mains connect the Everett pipeline with the distribution system.

= Wagner Main I: 8,900 feet of 18 inch main (2006) and 5,100 feet of 12 inch main (1963)
»= Chain Lake Road: 21,000 feet of 12 and 16 inch main (1978)
»= North Hill: 1,700 feet of 12 inch main (2004)

4.3.6 Distribution System

The grid system of the distribution system is primarily 8 and 10 inch pipe with a majority of the
pipe looping the system being 4 inch and 6 inch mains. The total lengths of pipe, sizes, and
materials are summarized in Table W 4-5.
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Table W 4-5 Distribution System Pipe — Size and Material
Size (inches) Material Total Length (feet)
1 PVC 3,562

2 AC 384
2 DI 855
2 PVvC 4,940
2 Other 1,783
4 AC 36,783
4 DI 3,099
4 PVC 7,229
4 Other 145
6 AC 72,127
6 DI 27,672
6 PVC 15,189
6 Other 31,449
8 AC 11,384
8 DI 130,161
8 PVC 117,696
8 Other 15,397
10 AC 7,145
10 DI 33,100
10 PVC 14,087
10 Other 2,893
12 AC 8,437
12 DI 76,503
12 PVC 18,602
12 Other 1,138
16 AC 5,477
16 DI 15,564

16 PVvC 0
16 Other 154
18 DI 5,442
18 Other 3,306
TOTAL 671,756
AC = Asbestos Cement
DI = Ductile Iron
PVC = Polyvinylchloride
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4.3.7 Meters

Since 1936’ the Monroe Water System has metered all service connections. The water meters
are read monthly. Monroe currently uses a radio system of drive-by meter reading in most
areas. Some of the more urban areas use a touch wand which requires a physical site visit.

4.4 Related Plans

4.4.1 Comprehensive Land Use Plans

The planned land use for an area is important when sizing major system components such as
transmission mains and storage reservoirs. Both the City of Monroe and the Snohomish County
Comprehensive Land Use Plans were referred to when preparing this plan (see Figure W 5.4).

4.4.2 North Snohomish County Coordinated Water System Plan

This water system plan is consistent with the North Snohomish County Coordinated Water
System Plan.

4.4.3 Washington State Department of Corrections Capital Improvements
Plan
This plan, prepared in June 2011, outlines the projected water demands and anticipated

improvements to the water system at the Monroe Correctional Complex. The plan was used to
project future water demand at the Monroe Correctional Complex.

4.5 Existing Service Area Characteristics

The City of Monroe Retail Water Service Area is shown in Figure W 4.3. Figure W 4.3 also
shows the Monroe City Limits and the Snohomish County Urban Growth Area.

4.5.1 Adjacent Water Purveyors

The Monroe Water Service Area and applicable adjacent water purveyors are shown in Figure
W 4.4,

The water service area boundaries for the Monroe water system are consistent with the
Snohomish County Coordinated Water System Plan and have been established in working with
the county and adjacent water purveyors. The following is a brief description of each of those
adjacent water purveyors and how they relate to the Monroe water system.

City of Everett

Monroe purchases its water from Everett. Monroe has three connections to Everett’s
Transmission Line No. 5, supplied from Lake Chaplain. This transmission line has a capacity of
50 million gallons per day and, since its construction in 1969, has proven to be a reliable source
of supply for the City of Monroe.

" Robertson, Nellie E., Monroe: The Next Thirty Years (1911-1940), Nellie E. Robertson, August 2002.
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At the present time the Everett Water System uses Lake Chaplain as a supply reservoir and
provides treatment, including filtration, through a facility that was completed in 1984. Since
1984 the treatment facility has undergone ongoing improvements, based on increasing
demands of municipal and industrial water supply and water quality issues set forth through the
Safe Drinking Water Act. Monroe entered into an agreement to purchase water from Everett on
April 18, 1963. Currently Everett has eliminated water supply contracts and Monroe now
purchases water at their wholesale rate. Everett's comprehensive water plan indicates they
plan on meeting Monroe’s future water demands.

April 2, 2015 W 4-15 BHC
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Roosevelt Water Association

The Roosevelt Water Association is a private water association serving the area northwest of
Monroe. It presently has approximately 994 customers serving an area of approximately 2,500
acres. The area is served for the most part by 6-inch waterlines, and is almost entirely
residential. The Roosevelt Water Association also purchases its water from Everett.
Emergency interties have been informally discussed several times in the past. Current
discussions are underway to add an intertie near the Chain Lake transmission main. A portion
of the Monroe Urban Growth Area is within the Roosevelt Water Association water service area.
This area is expected to develop to urban densities with the need for sanitary sewer service.
Monroe currently requires sanitary sewer customers to also have the City as their water service
provider. This requirement is the subject of ongoing discussions with the water association and
the City Council.

Highland Water District

The Highland Water District serves the area northeast of Monroe, east of Wagner Lake and
north of Old Owen Road. The Highland Water District has approximately 1,200 services. Both
an intertie and joint use reservoir have been informally discussed in the past, but due to
pressure differences and water main sizing issues this is no longer anticipated.

Marbello Water Association

The Marbello Water Association serves approximately 100 customers and is located near the
intersection of Chain Lake Road and Brown Road. This association purchases water from the
Monroe Water System at out of city residential rates. The 2013 overall demand was 7,208,000
gallons for an average daily demand of 18,249 gallons per day. Monroe is also required to
provide standby storage for this water system.

4.6 Future Service Area

The Monroe Water System future service area was developed in 1991 as part of the North
Snohomish County Critical Water Supply Service Area planning process and was approved by
the Snohomish County Boundary Review Board on September 17, 1990. The future service
area is also shown in the North Snohomish County Coordinated Water System Plan.

Monroe modified its future service area in 2002 ceding a portion along Old Owen Road to the
Highland Water District. This is shown as an exception to the service area legal description
included in Appendix W-A.

In 2014, Monroe acquired the adjacent Sky Meadow Water Association. This increased
Monroe’s Water Service Area by about 80 percent. The legal description for this area is
included in the Water System Plan Addendum entitled, “Service Area Expansion, October,
2013.” The expanded service area is shown in Figure W 4.3.

As a general rule the Monroe Water System does not proactively extend distribution mains into
unserved areas. Monroe works with developers to bring water service to newly developing
areas. If it is not economically feasible to extend water service, individual wells are usually
installed.
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4.7 Service Area Agreements

The Monroe Water System is located within the North Snohomish County Critical Water Supply
Service Area and is a party to the North Snohomish Coordinated Water System Plan. Monroe
has one water service agreement, with the Department of Corrections. A copy of the agreement
is included in Appendix W-B.

Monroe does not have any other area agreements but continues to negotiate with Roosevelt
Water Association in the interest of establishing an agreement with the association.

4.8 Service Area Policies

It is the adopted policy of Monroe to provide water service to any property within the water
service area boundary. Prior to granting such service the applicant must meet all water
department requirements and meet conditions of service. These requirements include line
extensions if required, hydrant installation, and payment of front footage charges if due.

4.8.1 Wholesaling Water

The City currently has a wholesale water rate that was established during a 2004 rate study
completed by Financial Consulting Solutions Group, Inc. In 2008 Financial Consulting Solutions
Group, Inc. updated this rate study. At the present time, the City does not intend to wholesale
water to any customers.

4.8.2 Wheeling Water
The City of Monroe does not wheel water to any other purveyor.

4.8.3 Annexation

The City of Monroe does not require the water service applicant to annex to the City prior to
providing water service nor does the City require the applicant to sign an agreement to annex or
waiver of opposition to annexation.

4.8.4 Direct Connection and Satellite/Remote Systems

All new development must connect directly to the existing water system to be served by the
Monroe Water System. Satellite or remote systems are not allowed.

4.8.5 Design and Performance Standards

Chapter 13.04 of the Monroe Municipal Code governs the Monroe Water System. Design and
construction standards are included in the City of Monroe Public Works Design and
Construction Standards, which have been adopted by resolution of the City Council. A copy of
the Design and Construction Standards are included in Appendix W-C.

4.8.6 Surcharge for Outside Customers

The water rates for customers outside of the corporate limits of Monroe are 150 percent of the
In-City rate.
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4.8.7 Formation of Local Improvement Districts

Monroe has formed local improvement districts to finance the installation of water system
improvements in the past. This financing option is available as provided for in the Revised
Code of Washington and authorized by the City Council.

4.8.8 Urban Growth Areas

A portion of the water service area is within the Monroe Urban Growth Area. In addition, a
portion of the Monroe Urban Growth Area are not within the Monroe Water Service Area. Since
the Monroe Municipal Code requires connection to the Monroe Water System as a condition of
sanitary sewer service, City staff continue to work with the adjacent purveyors and the City
Council to determine how to resolve these conflicts.

The North Snohomish County Coordinated Water System Plan requires Monroe, at its own cost,
to upgrade water mains in areas currently served to provide the required water supply for urban
levels of service. These additional improvements have been reflected in Monroe’s capital
improvement fees.

4.8.9 Utility Reimbursement Agreements

The City of Monroe allows utility reimbursement agreements in accordance with Monroe
Municipal Code Chapter 13.20.

4.8.10 Oversizing

The minimum main size in the Monroe Water System is 8 inches. Larger sizes are required in
some areas as outlined in the capital improvement section of this plan. Developers are required
to install the size main shown in this plan. If Monroe requires a main to be installed that is larger
than that needed by the development and not shown in this plan, Monroe may reimburse the
developer for the cost of oversizing as determined by the City Engineer.

4.8.11 Cross-Connection Control Program

The purpose of Monroe Cross Connection Control Program is to protect and maintain the
bacteriological and chemical quality of the municipal potable water supply by the elimination and
prevention of cross connections between Monroe potable water distribution system and any
water piping arrangement that might threaten the quality of the potable water distribution
system. Chapter 13.06 of the Monroe Municipal Code provides the authority for the system’s
program and is included in Appendix W-D.

4.8.12 Extension

As a general rule the Monroe Water System does not proactively extend distribution mains into
unserved areas. Monroe works with developers to bring water service to newly developing
areas.

4.9 Satellite Management

The Monroe Water System does not wish to become a Washington State Department of Health
approved satellite management agency.
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4.10 Conditions of Service

The Monroe Water System conditions of service are set forth in Chapter 13.04 of the Monroe
Municipal Code and are shown in Appendix W-E.

4.11 Complaints

The Public Works Department receives citizen concerns regarding water quality or distribution
via telephone, e-mail or mail. After receipt and logging of the complaint, a work order is
generated and sent to the appropriate party for response.

Complaints are typically addressed based on the severity and nature of the complaint. Public
health concerns are addressed immediately, while other less severe concerns are handled in
conjunction with the complainant. The City documents the corrective action taken, if any, and
the date and time of the complaint. The complaint information is placed into a Compliant Log for
future reference. In addition, there is an after-hours emergency number that can be utilized by
City of Monroe customers. If a customer calls the after-hours number, a representative from the
City will assist them within one-half hour.

A summary of complaints received in 2011 through 2014 are summarized in Table W 4-6.

Table W 4-6 Summary of Customer Complaints
2011-2014
Description No. O.f Number
Complaints Resolved
Low Pressure 1 1
Dirty Water 23 23
White Water 1 1
Stale Water 1 1
Chlorine Smell 1 1
TOTAL 27 27
April 2, 2015 W 4-21 BHC
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Chapter W5  Existing & Future Population, Employment, and
Demand Projections

5.1 Historical and Current Population, Service Connections, Water
Use, and ERUs

Historical and current population and water demands are necessary to adequately plan for and
accommodate future water system needs. The City of Monroe Retail Water Service Area
includes the City, portions of the Monroe Urban Growth Area, and unincorporated Snohomish
County lands. Not all parcels within the Retail Water Service Area currently receive water
service. The parcels that currently receive water service are referred to herein as the Current
Water Service Area. The Current Water Service Area as well as the Retail Water Service Area
are shown in Figure W 5.1.

5.1.1 Historical and Current Population

Year 2013 is the most recent full year for which water demand data is available. As a result,
Year 2013 is used for calculating unit water demands for the various demand classifications.
Year 2013 population and employment within the Current Water Service Area are summarized
in Table W 5-1.

Table W 5-1 2013 Population and Employment

Description | Current Water Service Area | Retail Water Service Area

Population 21,753 22,907
Employment 9,314 9,411

Baseline residential population estimates were calculated using 2010 Census data. Census
block population data was distributed to parcels based on population density and residential
acreage, and aggregated by pressure zone. Year 2013 residential population estimates were
calculated by interpolating between the 2010 baseline data and the Snohomish County 2035
Population Growth Targets for the Monroe UGA (refer to Appendix W-F). The current population
receiving water service is 21,753 persons. See Appendix W-F for a detailed population
methodology.

Current employment estimates per pressure zone were calculated using 2013 Covered
Employment estimates and 2012 American Community Survey (ACS) self-employment
estimates. Covered employment refers to positions covered by the WA Unemployment
Insurance Act, and accounts for approximately 90-95% of all employment. The Act exempts
self-employed individuals, therefore this analysis accounts for this exemption by increasing the
covered employment value by an additional 8.634% (ACS estimated percentage of Monroe
residents “with self-employment income”). The current employment receiving water service is
9,314 persons.
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The Department of Corrections facilities contain both residents (inmates) and employees. In
2013, there were 2,548 inmates and 1,210 employees. With these numbers, the general
population is 21,753 minus 2,548, or 19,205 and the general employment is 9,314 minus 1,210,
or 8,104.

5.1.2 Service Connections

The 2014 Water Facilities Inventory (WFI) dated January 2014 (included in Chapter W 4),
indicates the Monroe water system served a total of 5,636 connections at the end of 2013, as
summarized in Table W 5-2.

Table W 5-2 Number of Service Connections
Year 2013

Single Family Residential Connections 4,907
Multi-Family Residential Connections 248
Non-Residential Connections 481

Total Connections 5,636

The 2014 WFI indicates the total number of multiple family units is 1,309, with an average of 5.3
units per connection. The WFI also lists the total number of calculated connections based on
the number of multiple family units. This total number of calculated connections is 6,697.

5.1.3 Water Use

Monroe purchases all of their water from Everett as a wholesale customer. Annual water
purchases and overall metered demands for the past seven years are shown in Table W 5-3.

Table W 5-3 Annual Water Demands

Annual Total Average . Hydrants
Purchased Dail;? City Meter Dogumentéd Water Water
Year Totals Loss Loss
From Everett Demand Leaks, & 0
(gallons) (gpd) (gpd) Flushing (gpd) | P9 (%)
2007 828,572,316 2,270,061 1,984,735 25,441 259,885 11.4%
2008 775,422,428 2,118,641 2,022,798 14,790 81,053 3.8%
2009 703,911,384 1,928,524 1,985,895 36,916 (94,287) (4.9 %)
2010 765,211,480 2,096,470 1,812,068 39,631 244,771 11.7%
2011 726,482,284 1,990,362 1,714,547 26,701 249,115 12.5%
2012 726,798,688 1,985,789 1,756,192 23,577 206,020 10.4 %
2013 718,061,801 1,967,293 1,758,960 34,281 174,052 8.8%

Average Daily Demands (ADD) and Maximum Daily Demands (MDD) over the past five years
are summarized in Table W 5-4.

April 2, 2015
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Table W 5-4 Average and Maximum Daily Demands
Year ADD (gpd) MDD (gpd) MDD/ADD Factor
2009 1,928,524 4,942,784 2.56
2010 2,096,470 3,895,584 1.86
2011 1,990,362 3,344,308 1.68
2012 1,985,789 2,968,812 1.50
2013 1,967,293 3,003,968 1.53

Table W 5-4 indicates there has been a general downward trend in MDD/ADD peaking factor
over the past five years. This trend appears to be a result of water use efficiency efforts by the
City. It is unknown if this trend will continue or if the lower peaking factors will remain long term.
As a result, it is prudent to use a peaking factor that is conservative. Based on the information
in Table W 5-4, an MDD/ADD factor of 2.0 will be used. This peaking factor is conservative in
relation to the past four years.

Maximum Daily Demand typically occurs during the summer months. Three typical summer
days were selected to determine the Peak Hour Demand peaking factors. The three days
selected are: June 18, 2013; July 16, 2013; and, August 20, 2013. The Peak Hour Demand
peaking factors are shown in Table W 5-5. Based on the information in Table W 5-5, a
PHD/MDD peaking factor of 1.77 will be used.

Table W 5-5 Peak Hour Demand Factors
Date Daily Demand | Peak Hour Demand | Peak Hour Demand Factor
June 18, 2013 2.39 mgd 3.97 mgd 1.66
July 16, 2013 2.37 mgd 4.24 mgd 1.79
August 20, 2013 2.44 mgd 4.54 mgd 1.86
Average 1.77

The 2013 Average Day Demand (ADD) was subdivided into several categories using the
summary of water meter records for 2013. Using this distribution, the 1,758,960 gpd is
subdivided into 963,285 gpd for residential customers and 795,675 gpd for non-residential
customers. These water demands are further subdivided as described below.

Residential Water Demands:

The City billing records do not permit direct determination of which connections are single family
residential and which connections are multi-family residential. Two billing codes (06 — 34" In City
Residential, and 25 — 34" Out of City Residential) are assumed to be solely single family
residential since multi-family services typically uses meters larger than %". These two billing
codes represent about 92 percent of the single family connections. Therefore, these two billing
codes will be used as the basis for calculating the water demand per single family unit.
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For the year 2013, total water demand for Billing Codes 06 and 25 was 734,901 gallons per day.
The total number of connections in the two billing codes is 4,515. These numbers result in a
water demand of 163 gpd per single family connection.

Total annual average residential water demand for 2013 is 963,285 gpd (from the City’s water
meter records summary). Since there are 4,907 single family connections, the water demand
for single family residential connections is 799,841 gpd. The remaining residential water
demand is multi-family residential water demand, 163,444 gpd. At 1,309 multi-family residential
units, this equates to 124.9 gpd/unit.

Non-Residential Water Demands:

The City of Monroe only has one large water user. A large water user is defined as an average
daily demand larger than 20,000 gpd. The one large water user is the Department of
Corrections (DOC). The ADD for the DOC is 395,403 gpd, based on actual water meter records
for January through December of 2013.

The total non-residential water demand, per the City’s water meter records summary, is 795,675
gpd. The non-residential water demand, excluding the DOC, is therefore 400,272 gpd.

Unit water demands for the various demand classifications are summarized in Table W 5-6.
The unit water demands in Table W 5-6 are based on the 2013 Average Day Demands. The
unit water demands in Table W 5-6 will be used for development of the future water demands.

Table W 5-6 Unit Water Demands

. ADD per
Description 2013 ADD Unit No. of Units Unili
(gpd) In 2013 (gpd/unit)
Residential 963,285 Person 19,261 50.0
Non-Residential 400,272 Employee 8,104 49.4
Dept. of Corrections 395,403 Inmate 2,548 155.2
['ggg‘”fn dDgﬁi”QﬁSted 34,281 | Percentage® 1 1.95 %
Water Loss 174,052 Percentage® 1 9.90 %
TOTAL | 1,967,293

Note:
1) Percentage of total water demand from: residential,
commercial/industrial/government, schools, and large water users.
2) Excludes DOC employees

5.1.4 Equivalent Residential Units (ERUS)

Water demand per equivalent residential unit (ERU) is the amount of water consumed on a daily
basis in a single family dwelling. The demand per ERU is calculated above at 163 gallons per
day per ERU. For 2013, water consumption, number of connections, and equivalent residential
units per consumption category are shown in Table W 5-7. Water demand of 163
gpd/connection divided by 50.0 gpd/person results in 3.3 persons per single family residential
unit. Water demand of 163,444 gpd for 1,309 multi-family units results in 124.9 gpd per unit, or
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2.5 persons per unit. This is approximately 76 percent of the density for single family units,
which is consistent with standard industry ranges.

Table W 5-7 2013 Water Consumption and ERUs

Consumption ADD Number of Average ERUs per TOTAL
. Gallons per Day .
Category (gpd) Connections . Connection ERUs
per Connection
Single Family 799,841 4,907 163 1.0 4,907
Residential
Multi-Family 163,444 248 659 4.0 1,003
Residential
Non-Residential 795,675 481 1,654 10.1 4,881
Hydrants,
Documented 34,281 N/A N/A N/A 210
Leaks, & Flushing
Water Loss 174,052 N/A N/A N/A 1,068
TOTAL | 1,967,293 5,636 N/A N/A 12,069

The Monroe Municipal Code, Section 13.04.025, defines an equivalent residential unit as a
consumption of 1,000 cubic feet per month. This equates to approximately 250 gallons per day.
Table W 5-8 summarizes data included in the previous Water System Plan and new information
calculated for this plan. A review of the information in Table W 5-8 indicates that actual average
use by single family residences to be considerably lower than the 250 gallons per day. A plot of
average water use per ERU indicates a general trend of a decreasing amount of water used per
single family residence, as shown in Figure W 5.2.

Table W 5-8 Water Demand per ERU

vear Water Demand
(gpd per ERU)

1994 275

1995 225

1996 259

1997 218

1998 229

1999 199

2000 214

2001 199

2002 182

2003 200

2004 188

2005 168

2006 186
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Table W 5-8 Water Demand per ERU
Year Water Demand
(gpd per ERU)
2007 175
2008 179
2009 189
2010 167
2011 166
2012 163
2013 163
Figure W 5.2 Water Use Per ERU
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5.2 Future Land Use, Projected Populations, and Water Demand

5.2.1 Future Land Use

The City of Monroe Retail Water Service Area encompasses most of the Monroe UGA and
extends into unincorporated Snohomish County. This Water System Plan Update is being
developed concurrently with the City of Monroe Comprehensive Plan Update (developed by
Studio Cascade). BHC has worked closely with Studio Cascade to ensure future land use
changes are accounted for. This included a potential UGA expansion (zone R3-5) off the
southwest corner of the Monroe UGA and up-zoning several residential zones in the northern
portion of the Monroe UGA to R5-7. Figure 3.1 depicts land use within the Retail Water Service
Area. Significant land use change is not anticipated for the unincorporated Snohomish County
rural lands.
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5.2.2 Projected Populations

Residential and employment population projections were developed for the City’s Retail Water
Service Area for the first 10 years (2015 through 2024) and 2035. The hydraulic analysis years
are 2021 (6-years) and 2035 (20-years). The existing populations and forecasts for 2021 and
2035 are shown in Table W 5-9.

Expansion of the current water service area to unserved customers in the full Retail Water
Service Area will occur over time as development occurs and as residents request water
service. The vast majority of the unserved area is outside the Monroe Urban Growth Area
(UGA). Since Snohomish County is unlikely to change the rural zoning and it is currently
uneconomical to serve customers at the current densities, expansion into the unserved area
over the next 20 years is anticipated to be minimal. Only one water main loop in the northeast
portion of the Retail Water Service Area is likely to be constructed in the next 20 years (on 227"
Ave SE and 116™ St SE). It is assumed this water main extension will add a population of 20
and an employment of 5 over the next 20 years.

Table W 5-9 Projected Populations

Description 2013 2021 2035

Total Residential Population 21,753 24,278 27,610
Dept. of Corrections (Inmates) 2,548 2,601 2,838
General Population 19,205 21,677 24,772
Total Employment 9,314 10,668 12,911
Dept. of Corrections (Employees) 1,210 1,235 1,348
General Employment 8,104 9,433 11,563

Projected Residential Population:

For the Monroe UGA, Countywide Planning Policies for Snohomish County adopted a 2035
Population Growth Target of 24,754. This adopted target was distributed throughout the
Monroe UGA based on development capacity. Residential populations were interpolated for
2013 and 2021 between 2010 Census data (taken as baseline residential population) and 2035
Population Growth Targets.

The residential population analysis utilizes Snohomish County 2012 Buildable Lands Report
(BLR) data to establish the development capacity per parcel. BLR data was obtained for the
Monroe UGA. The BLR identifies parcels as vacant, partially used, or re-developable given a
2025 planning horizon. The BLR provides the additional housing unit (HU) capacity per parcel.
The development capacity is calculated for each parcel as its additional capacity divided by the
total Monroe UGA capacity, resulting in the percentage of residential population growth
captured per parcel.

Beyond the Monroe UGA, the residential population analysis utilizes Snohomish County micro
analysis zone (MAZ) data which forecasts 2035 population growth on rural unincorporated
lands. This growth was distributed to vacant residential lands.
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The 2013 residential population for the Monroe current and retail water service areas, as well as
projections for the years 2021 and 2035, are shown in Table W 5-10. While the 2010 residential
population is the baseline, the interpolated 2013 population is shown in Table W 5-10 to be
evenly compared to the employment and student baseline populations.

Table W 5-10 Residential Population Projections

Year Curre_nt Water Futu_re Water Reta_il Water

Service Area Service Area Service Area
2013 21,753 n/a 22,907
2014 21,959 n/a 23,115
2015 22,246 n/a 23,405
2016 22,533 n/a 23,694
2017 23,001 n/a 24,165
2018 23,320 n/a 24,487
2019 23,640 n/a 24,810
2020 23,960 n/a 25,132
2021 (6-years) 24,278 24,298 25,453
2022 24,599 24,619 25,777
2023 24,919 24,939 26,099
2024 25,239 25,259 26,421
2035 (20-years) 27,610 27,630 28,822

Projected Employment Population:

For the Monroe UGA, Countywide Planning Policies for Snohomish County adopted a 2035
Employment Growth Target of 11,781. This adopted target was distributed throughout the
Monroe UGA based on development capacity. Employment populations were interpolated for
2021 between 2013 Baseline data and 2035 Population Growth Targets.

The population analysis utilizes Snohomish County 2012 Buildable Lands Report (BLR) data to
establish the development capacity per parcel. BLR data was obtained for the Monroe UGA.
The BLR identifies parcels as vacant, partially used, or re-developable given a 2025 planning
horizon. The BLR provides the additional employment capacity per parcel. The development
capacity is calculated for each parcel as its additional capacity divided the total Monroe UGA
capacity, resulting in the percentage of employment population growth captured per parcel.

Beyond the Monroe UGA, the rural employment population analysis utilizes Land Use Baseline
data by Traffic Analysis Zone (TAZ) from the Puget Sound Regional Council (PSRC) which
forecasts employment growth for 2020, 2030, and 2040. A value for 2035 employment growth
was interpolated and distributed to vacant parcels.

The baseline employment populations for the Monroe current and retail water service areas, as
well as projections for the years 2021 and 2035, are shown in Table W 5-11.
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Table W 5-11 Employment Population Projections

vear Current Water Future Water Retajl Water

Service Area Service Area Service Area
Baseline (2013) 9,314 n/a 9,411
2014 9,478 n/a 9,598
2015 9,641 n/a 9,785
2016 9,805 n/a 9,972
2017 9,984 n/a 10,175
2018 10,155 n/a 10,370
2019 10,326 n/a 10,564
2020 10,497 n/a 10,759
2021 (6-years) 10,668 10,673 10,953
2022 10,838 10,843 11,147
2023 11,009 11,014 11,342
2024 11,180 11,185 11,536
2035 (20-years) 12,911 12,916 13,527

Department of Corrections Projections:

Monthly Average Daily Population (ADP) values are posted on the DOC'’s website for the fiscal
years 2009-2013. The December 2013 ADP (2,548) was used as the basis for calculating the
unit water demands shown in Table W 5-7.

It is assumed the 2015 ADP will be 2,500, which is the capacity of Monroe facility. Section 3 of
the DOC's 2011 Capital Improvements Plan addresses ADP projections and estimates a 20-
year growth of 13.5 percent. This results in a 2035 ADP of 2,838. It is assumed the DOC
population will grow at a linear rate over the next 20 years, or at a rate of 16.9 inmates per year.
At this growth rate, the 2021 ADP will be 2,601.

The 2013 number of employees at DOC was 1,210, or an employee to inmate ratio of 0.475. It
is assumed this ration will remain the same throughout the planning period. Based on this ratio,
the number of employees in 2021 will be 1,235 and the number of employees in 2035 will be
1,348.

5.2.3 Projected Water Demand Without Water Use Efficiency

Per capita water demands were determined by dividing the 2013 ADD by the appropriate unit,
as shown in Table W 5-6. The unit water demands shown in this table were then used in
conjunction with the projections shown above to project future water demands. As noted above,
expansion of the Current Water Service Area is anticipated to be minimal over the next 20
years. The projected water demands are shown in Table W 5-13 and assume only minimal
expansion of the water system. The projections in Table W 5-13 are without water use
efficiency.

Using the same methodology described above, water demand projections were developed for
each year through 2024. These annual ADD projections are shown in Table W 5-12.
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Table W 5-12 Annual Water
Demand Projections

Year ADD (gpd)
2014 1,981,976
2015 2,008,656
2016 2,035,319
2017 2,073,019
2018 2,101,934
2019 2,130,850
2020 2,159,766
2021 2,189,990
2022 2,218,936
2023 2,247,852
2024 2,276,768

April 2, 2015

W 5-11

SHC

NSULTANTS



City of Monroe
Utility Systems Plan
Water System Plan Update

Table W 5-13 Water Demand Projections — Without Water Use Efficiency

ADD per 2013 2021 2035
Description Unit Unit No. of No. of No. of
(gpd/unit) Units ADD (gpd) Units ADD (gpd) Units ADD (gpd)
Residential Person 50.2 19,205 963,285 21,697 1,088,278 24,792 1,243,507
Non-Residential Employee 49.4 8,104 400,272 9,438 466,168 11,568 571,387
Dept. of Corrections Inmate 155.2 2,548 395,403 2,601 403,628 2,838 440,406
:{J‘lﬁg;s’ Documented Leaks, and | po contage® 1.95% 1 34,281 1 38,161 1 43,954
Water Loss Percentage(l) 9.90% 1 174,052 1 193,755 1 223,166
TOTAL WATER DEMAND 1,967,293 2,189,990 2,522,419

Note:

1) Percentage of total water demand from: residential, non-residential, and DOC.

April 2, 2015

W 5-12

SHC

NSULTANTS




City of Monroe
Utility Systems Plan
Water System Plan Update

5.2.4 Projected Water Demand With Water Use Efficiency

The City maintains an ongoing water use efficiency program in recognition of the significant
demands that population growth is placing on the Puget Sound regional water supply. Efficient
use of the existing supply is a central component of sustaining the City’s needs. The goal of the
water use efficiency program is to eliminate waste and encourage the City’s customers to use
water wisely, thereby reducing per capita use on a long-term basis.

Table W 5-3 indicates overall water use has generally decreased between 2007 and 2013.
Further, Table W 5-10 indicates water use per ERU has decreased between 1998 and 2013.
The reduction from 1998 to 2013 was about 28.8 percent. It is believed this reduction is, in part,
due to water use efficiency measures and serves as documentation that the City’s water use
efficiency efforts are successful.

The City buys City of Everett water directly from the Everett Pipeline No. 5. Monroe participates
in the Everett Water Utility Regional Conservation Program and thus shares in the system-wide
water use efficiency goal, which is to reduce demand by 1.86 MGD by 2018. The Monroe
Water Use Efficiency goals and water use efficiency program are shown in Appendix W-G. In
addition, the Monroe Water Loss Action Plan to reduce Water Loss is included in Appendix W-
G. The Everett Conservation Plan is currently being updated and Monroe intends to continue
their participation in the program.

As water use efficiency methods are implemented (including water use efficiency water pricing,
education, indoor and outdoor water use efficiency kits, toilet and washer rebates), a decrease
in water use efficiency will be noticed. Estimating out to year 2035, and assuming a continual
decline in water use demand, this water system plan assumes annual water use efficiency
beginning in 2015 at 1.2 percent and reducing to 0.5 percent in 2035, based on the trend the
City of Everett shows in their 2007 Plan. This is equivalent to a 7.9 percent reduction by 2021
and a 19.5 percent reduction by 2035. It is possible that more or less savings will be realized
within the Monroe service area. Future water system plans will adjust these projections based
on actual demand reductions. With this water use efficiency goal, the water demand forecast
has been adjusted. The projected demands with water use efficiency are summarized in Table
W 5-14.
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Table W 5-14 Water Demand Projections — With Water Use Efficiency

ADD per 2013 2021 2035
Description Unit Unit No. of No. of No. of
(gpd/unit) Units ADD (gpd) Units ADD (gpd) Units ADD (gpd)
Residential Person 50.2 19,205 963,285 21,697 1,002,073 24,792 1,001,688
Non-Residential Employee 49.4 8,104 400,272 9,438 429,241 11,568 460,271
Dept. of Corrections Inmate 155.2 2,548 395,403 2,601 371,655 2,838 354,762
:{J‘lﬁg;s’ Documented Leaks, and | po contage® 1.95% 1 34,281 1 35,139 1 35,407
Water Loss Percentage(l) 9.90% 1 174,052 1 178,407 1 179,767
TOTAL WATER DEMAND 1,967,293 2,016,515 2,031,895

Note:

1) Percentage of total water demand from: residential, non-residential, and DOC.
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5.2.5 Water Rates

The Monroe City Council sets water rates by periodic resolution. The current rates set by
Resolution No. 027/2014 are shown in Table W 5-15.

Table W 5-15 Current Water Rates

Monthly Water Charges I_n City per_Month Out of City per Month (includes first

per Unit (mcludgs first 400 400 cubic feet)
cubic feet)

3/4"x5/8" Metered Service $22.92 $34.38

1” Metered Service 30.43 45.65

1-1/2” Metered Service 34.99 52.49

2" Metered Service 42.66 63.99

3" Metered Service 51.82 77.73

4" Metered Service 60.74 91.11

6" Metered Service 250.80 376.20

8" Metered Service 326.82 490.23

Over 400cf $2.75 per 100 cf $4.13 per 100 cf

Unit is defined as follows:

e Each single family residence

Each unit in multiple residential buildings
Each residential unit in a commercial building
Each mobile home in a mobile home park
Each occupied travel trailer or motor home

April 2, 2015
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Chapter W6  System Analysis

6.1 System Design Standards

A variety of laws, rules, regulations and standards apply to the management, evaluation, and
design of water system components for the Monroe Water System. Among these are the
following:

Washington State Department of Health Water System Design Manual
Washington Administrative Code Chapter 246-290

North Snohomish County Coordinated Water System Plan

Uniform Fire Code

Monroe Municipal Code Chapter 13.04

Monroe Public Works Design and Construction Standards

Water Quality Parameters — Safe Drinking Water Act and DOH Standards

System design standards applicable to the Monroe water system facilities are summarized in
Table W 6-1

6.1.1 Standard Construction Plans

Standard construction plans set forth the materials and construction standards that contractors,
developers, and the City must follow when constructing water system facility improvements.
Standard construction plans for the City are included in Appendix W-H.

6.1.2 Water Quality Parameters

The City is classified as a Group A public water system and is required to comply with
applicable DOH requirements. The DOH defines maximum contaminant levels (MCL’s) for
water systems. Constituents that require monitoring and the MCL's are listed in WAC 246-290-
300 and 246-290-310.

The City of Everett is responsible for testing and treating the water that is purchased by the City.
The City of Monroe is responsible for the distribution system monitoring that is outlined in WAC
246-290-300, that includes coliform sampling, disinfection by-product sampling, residual
disinfectant sampling, and lead and copper monitoring. Those tests and recent results are
described below.

6.1.3 Fire Flows

The City has established required fire flows for each of the zoning classifications within the
Retail Water Service Area. There also exist individual properties/structures that require fire flows
that are higher than those determined by the zoning classifications. These are input individually
to the computer model for hydraulic analysis.

Both the fire flows based on zoning classifications and the individual properties/structures that
require higher fire flows are shown in Figure W 6.1

April 2, 2015 W 6-1 =]
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Table W 6-1 General Facility Design Standards

Standard

DOH Water System Design Manual Criteria (Dec. 2009)

City of Monroe Standard

Average Day Demand
& Maximum Day
Demand

Average Day Demand (ADD) should be determined from metered water use data.
Maximum Day Demand (MDD) is estimated at approximately 2.0 times the
average day demand if metered data is not available.

Chapter 5

ADD = metered purchased
water (163 gpd/ERU)
MDD = metered maximum
day purchased water (326
gpd/ERU)

Peak Hour Demand

Peak hour demand is determined using the following equation:
PHD = (MDD/1440)[(C)(N) + F] + 18
C = Coefficient from DOH Table 5-1
N = Number of connections, ERUs
F = Factor of range from DOH Table 5-1
Chapter 5

PHD = metered peak hour
purchased water averaged
from three typical days (557
gpd/ERU, 4,672 gpm)

72 hours.
Chapter 7

Reliability e Sources capable of supplying MDD within an 18-hour period Same as DOH Water System
Recommendations e Sources meet ADD with largest source out of service Design Manual

e Back-up power equipment for pump stations unless there are two independent

public power sources

e Provision of multiple storage tanks

e Standby storage equivalent to ADD x 2, with a minimum of 200 gpd/ERU

e Low and high level storage alarms

e Looping of distribution mains when feasible

e Pipeline velocities not greater than 10 fps at PHD

e Flushing velocities of 2.5 fps for all pipelines

Chapter 5
Source Capacity must be sufficient to meet MDD and replenish fire suppression storage in | Same as DOH Water System

Design Manual

Minimum System
Pressure

The system should be designed to maintain a minimum of 30 psi in the distribution
system under PHD and 20 psi under MDD plus fire flow conditions.
Chapter 8

Same as DOH Water System
Design Manual

April 2, 2015
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Table W 6-1 General Facility Design Standards

Standard

DOH Water System Design Manual Criteria (Dec. 2009)

City of Monroe Standard

Fire Flow Standard

The minimum fire flow shall be determined by the local fire authority or WAC 246-
293/246-290 for systems within a Critical Water Supply Service Area (CWSSA),
whichever is greater.

Chapter 8

The City’s fire flow
requirements are based on
the International Fire Code
(IFC) Guidelines

Minimum Pipe Sizes

The diameter of a transmission line shall be determined by hydraulic analysis. The
minimum size distribution system line shall not be less than 6-inches in diameter.
Chapter 8

Same as DOH Water System
Design Manual

Valve and Hydrant
Spacing

Sufficient valving should be placed to keep a minimum of customers out of service
when water is turned off for maintenance or repair.

Fire hydrants should be provided with their own auxiliary gate valve.
Chapter 8

Same as DOH Water System
Design Manual

Storage

The sum of:
Operational Storage (OS)
Volume sufficient to prevent pump cycling
Equalizing Storage (ES)
Ves = (Qpn — Qs) * 150
Standby Storage (SB)
Vsg = 2 ((ADD * N) — tn * (Qs — Q1))
Fire Suppression Storage (FSS)
VFSS =NFF*T
and Dead Storage

Where:
ADD = average day demand, gpd/ERU
N = number of ERU’s
Qpy = peak hour demand, gpm
Qs = capacity of all sources, excluding emergency sources, gpm
Q. = capacity of largest source, gpm
t,, = daily pump source run time, min (1440)
NFF = needed fire flow, gpm
T = fire flow duration, min
Chapter 9

Same as DOH Water System
Design Manual

April 2, 2015
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6.2 Water Quality Analysis

This section summarizes an evaluation of the City's efforts to comply with the required water
guality regulations and testing requirements. Specific details on water quality sampling are
included in Chapter W 9, Operations and Maintenance Program. The City provides a Consumer
Confidence Report to its customers annually. A copy of the City’s 2013 Consumer Confidence
Report (year 2012 data) is located in Appendix W-I.

The Monroe Water System purchases water from the City of Everett. The source of the water is
Spada Lake located in the Sultan Basin. The City of Everett Water Filtration Plant located on
Lake Chaplain provides sand filtration and chlorine disinfection of the drinking water. The
finished water is continuously monitored by the City of Everett. The City of Monroe conducts
additional testing on the water system.

6.2.1 Bacteriological

The City takes coliform samples in accordance with the Coliform Monitoring Plan, which is
included in Appendix W-J. The City currently takes 21 coliform samples each month in the
distribution system and eight samples each month at reservoirs and pump stations. The City
had zero positive coliform samples in 2013.

6.2.2 Residual Disinfectant

The City monitors for residual disinfectant daily at the Wastewater Treatment Plant. In addition,
chlorine residual is monitored weekly at all reservoirs. In the past six years, the City has never
had a sample where chlorine residual was not detected. The City has recorded residual
disinfectant concentrations since the 1980’s. Residual disinfectant sampling data is
summarized in Table W 6-2.

6.2.3 Disinfectants/Disinfection By-Products Rule (DBPR)

Disinfection by-products (DBP) result from the reaction of disinfectants such as chlorine and
chloramines with traces of organic compounds in the drinking water. Some common DBP are
chloroform, dichloromethane, halogenated acetic acids, and other halogenated organic
compounds. The risks that are posed by DBP range from increased risk of cancer to
neurological damage and damage to major organ systems.

The City tests for DBP four times each quarter. The results are also summarized in Table W 6-
2.

6.2.4 Water Quality Sampling Results

Table W 6-2 summarizes the City’s water quality results from the 2013 Consumer Confidence
Report.
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Table W 6-2 2013 Water Quality Analysis Results

_ Ideal Maximum Range or Ave_rage or

Parameter Units | Level/Goal Allowable Other Highest Comply?
(MCLG) (MCL) Result

Nitrate ppm 10 10 0.023-0.105 0.062 Yes
Total Collform percent 0% 5 % positive none 0% Yes
Bacteria positive per month
Fluoride ppm 2 4 0.5-0.9 0.8 Yes
Chlorine ppm (MSS)LG) 4.0 (MRDL) 0.2-0.93 0.57 Yes
Haloacetic Acids (5) ppb n/a 60 10.9-31.6 211 Yes
Total
Trihalomethanes ppb n/a 80 15.6-46.0 27.7 Yes
(TTHM)
Turbidity NTU n/a TT 100 % 0.17 Yes

6.2.5 Lead and Copper

The City participates in the Everett Regional Lead and Copper Rule Monitoring Program. The
purpose of the Program is to help fulfill the monitoring, naotification, and treatment optimization in
accordance with the EPA Lead and Copper Rule. This Program allows data to be collected
using similar protocols for the entire City of Everett water service area. A copy of the Lead and
Copper Rule Compliance Monitoring Plan is included in Appendix W-K.

The City tests for lead and copper every three years. In 2012, the City took samples at four
locations. The results for the City’s lead and copper sampling are summarized in Table W 6-3.

Table W 6-3 2013 Lead, Copper, and pH Results

Ideal . .
Parameter Units Level/Goal Act|(()AnLISeveI glf)éceof) Ho'r:(:e,[?oixfs\?glmg
(MCLG)
Lead ppb 0 15 8.6 None
Copper ppm 1.3 1.3 0.0894 None
oH oH Daily Avg Min Daily Avg Avg Minimum
7.6 7.4 7.6 7.4

As shown in Table W 6-3, the City’s 90th percentile concentration did not exceed the action
level for lead or copper in 2013.

6.2.6 City of Everett Water Quality Monitoring Results

A detailed review of the water quality of the City of Everett public drinking water system is
provided in the current City of Everett Comprehensive Water Plan.

6.3 System Description and Analysis

The existing water distribution system facilities and pressure zones are shown in Figure W 6.2.
A schematic hydraulic profile for the existing water system is shown in Figure W 6.3.
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6.3.1 Source of Supply Analysis

The City of Monroe purchases finished water from the City of Everett. The water is delivered to
Monroe from the Everett Transmission Main No. 5, a 51-inch steel pipe with a capacity of 50
million gallons per day (per the City of Everett Comprehensive Water Plan).

Monroe currently has three taps on the Everett Pipeline No. 5. The Chain Lake tap has a
capacity of 4.15 mgd, the Wagner tap has a capacity of 3.0 mgd, and the North Hill tap has a
capacity of 2.88 mgd. Total capacity from all three taps is 10.0 mgd.

The maximum fire suppression storage (FSS) in Monroe is for a 6,000 gpm fire for 4 hours. This
results in a FSS of 1,440,000 gallons. Per the criteria in Table W 6-1, this volume must be
replenished within 72 hours (3 days), resulting in a FSS replenishment rate of 0.48 mgd.

The 2035 ADD for Monroe is 2.56 mgd (per Table W 5-13). With a MDD/ADD peaking factor of
2.0, this results in an MDD of 5.12 mgd. Using the criteria in Table W 6-1, the system must be
capable of providing this water in 18 hours, resulting in a rate of 6.83 mgd. Coupled with the
FSS replenishment rate of 0.48 mgd, results in a total required flow of 7.31 mgd. The available
capacity via the existing taps (10.0 mgd) exceeds this requirement, so no source improvements
are necessary.

6.3.2 Storage Analysis

The Monroe water system currently has 8.65 million gallons of storage located in 9 storage
facilities. Several of these tanks (Trombley Nos. 2 & 5, Spring Hill Nos. A & B, and Lord Hill Nos.
A & B) are located at the same site and serve the same pressure zones. As a result, the storage
requirements at these sites will consider the sum total volume, not the volume of individual
tanks separately.

Three of the tanks (Trombley Nos. 2 & 5 and Ingraham Hill) serve many of the same pressure
zones through many pressure reducing valve stations. As a result, the storage requirements for
these pressure zones as met by the three tanks will be considered together. It is not possible to
separate the storage requirements for these areas due to the interconnectivity of the multiple
pressure zones.

The storage analyses for the various tanks are summarized in Tables W 6-4 through W 6-8. Fire
suppression storage is for the largest fire flow within the pressure zones served by the tank. For
all storage analyses, it is assumed that fire suppression storage and standby storage are
nested. That is, the greater of the two is used to calculate the required storage for each tank.

Standby storage is calculated assuming the Everett Pipeline No. 5 is offline. In this instance, all
three taps to the Everett No. 5 line cannot provide water. With no supply of water to Monroe, the
standby storage is equal to two times the average day demand.

In many cases, pumping capacity to a reservoir with the largest pump out of service exceeds
the peak hour demand in the zone(s) being served by the reservoir. In these cases, no
equalizing storage is needed. This is denoted in the tables as N/R (not required).
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Table W 6-4 Storage Analysis — North Hill Reservaoir

Year 2021 2035
Pressure Zones Served North Hill 635
ADD (mgd) 0.054 0.062
MDD (mgd) 0.108 0.124
Operational Storage (OS) 0.026 0.026
Equalizing Storage (ES) N/R N/R
Fire Suppression Storage (FSS) 0.060 0.060
Standby Storage (SB) 0.108 0.124
Total Required Storage (mg) 0.134 0.150
Existing Storage (mg) 1.150 1.150
Deficit (-) or Surplus (+) Storage (mg) +1.020 +1.000

Table W 6-5 Storage Analysis — Trombley & Ingraham Reservoirs

Year 2021 2035

Trombley 458, The Farm 440,
Airport/Foothills 430,
Pressure Zones Served Rivemont/Calhoun 389, Woods
Creek 316, Downtown 298,
Sophie Road 310

ADD (mgd) 1.459 1.699
MDD (mgd) 2.918 3.397
Operational Storage (OS) 0.200 0.200
Equalizing Storage (ES) 0.148 0.236
Fire Suppression Storage (FSS) 1.200 1.200
Standby Storage (SB) 2.918 3.397
Total Required Storage (mg) 3.266 3.833
Existing Storage (mQ) 6.500 6.500
Deficit (-) or Surplus (+) Storage (mg) +3.234 +2.667
April 2, 2015 W 6-10 SHC

A
NSULTANTS



City of Monroe
Utility Systems Plan
Water System Plan Update

Table W 6-6 Storage Analysis — DOC Reservoir
Year 2021 2035
Pressure Zones Served DOC 330
ADD (mgd) 0.508 0.551
MDD (mgd) 1.016 1.103
Operational Storage (OS) 0.047 0.047
Equalizing Storage (ES) N/R N/R
Fire Suppression Storage (FSS) 1.200 1.200
Standby Storage (SB) 1.016 1.103
Total Required Storage (mg) 1.247 1.247
Existing Storage (mg) 0.75 0.75
Deficit (-) or Surplus (+) Storage (mg) -0.497 -0.497

This reservoir is about 0.5 million gallons deficient. It is recommended that a second tank be
constructed, of the same configuration as the existing tank. This will provide operational
flexibility due to that same tank sizes as well as provide future capacity for expansion within the
DOC 330 Pressure Zone beyond the 20-year planning period.

Table W 6-7 Storage Analysis — Spring Hill Reservoirs
Year 2021 2035
Pressure Zones Served Spring Hill 565
ADD (mgd) 0.023 0.026
MDD (mgd) 0.047 0.053
Operational Storage (OS) 0.008 0.008
Equalizing Storage (ES) N/R N/R
Fire Suppression Storage (FSS) 0.090 0.090
Standby Storage (SB) 0.047 0.053
Total Required Storage (mg) 0.098 0.098
Existing Storage (mg) 0.10 0.10
Deficit (-) or Surplus (+) Storage (mg) +0.002 +0.002

April 2, 2015 W 6-11 SHC
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Table W 6-8 Storage Analysis — Lord Hill Reservoirs

Year 2021 2035
Pressure Zones Served Lord Hill 565, Lord Hill 350, Lord Hill 260
ADD (mgd) 0.031 0.034
MDD (mgd) 0.063 0.068
Operational Storage (OS) 0.010 0.010
Equalizing Storage (ES) N/R N/R
Fire Suppression Storage (FSS) 0.090 0.090
Standby Storage (SB) 0.063 0.068
Total Required Storage (mg) 0.100 0.100
Existing Storage (mg) 0.145 0.145
Deficit (-) or Surplus (+) Storage (mg) +0.045 +0.045

The storage analysis for the entire Monroe water system is shown in Table W 6-9. For the
system-wide analysis, it is assumed both a 5,000 gpm fire in the Downtown 298 Zone and a
5,000 gpm fire in the DOC 330 Zone occur simultaneously.

Table W 6-9 Storage Analysis — Entire System
Year 2021 2035
ADD 2.190 mgd 2.522 mgd
MDD 4.380 mgd 5.045 mgd
Operational Storage (OS) 0.291 mg 0.291 mg
Equalizing Storage (ES) 0.148 mg 0.236 mg
Fire Suppression Storage (FSS) 2.400 mg 2.400 mg
Standby Storage (SB) 4.380 mg 5.045 mg
Total Required Storage 4.819 mg 5.572 mg
Existing Storage 8.650 mg 8.650 mg
Deficit (-) or Surplus (+) Storage +3.831 mg +3.078 mg

The storage analysis summarized above indicates that all storage facilities are sufficient, with
the exception of the DOC reservoir. This deficiency is addressed above.

The storage components within the Monroe tanks are summarized in Figure W 6.4.
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6.3.3 Booster Pump Station Analysis

The Monroe water system currently has six booster pump stations serving five pressure zones.
The pump station capacities are summarized and evaluated in Tables W 6-10 through W 6-14.
Two of these stations serve the same pressure zone (DOC 330). As a result, the booster pump
station capacity to the DOC 330 Zone will consider the total pumping capacity at both stations.

Table W 6-10 Pump Station Analysis — North Hill PS
Year 2021 2035
Pressure Zones Served North Hill 635
ADD (mgd) 0.054 0.062
MDD (mgd) 0.108 0.124
MDD (gpm) 75 gpm 86 gpm
Fire Suppression Storage (FSS) 0.06 mg 0.06 mg
Replenish FSS in 72 hours 14 gpm 14 gpm
Total Required Capacity 89 gpm 100 gpm
Existing Capacity (with Largest
Pump Out of Service) 800 gpm 800 gpm
Deficit (-) or Surplus (+) Capacity +711 gpm +700 gpm

The Trombley Pump Station is a backup/emergency station that is only needed if the primary
source of supply to the Wagner 517 Zone is unavailable. Since it is a backup station, the
capacity of the station is evaluated assuming the largest source of supply to the Wagner 517
Zone is out of service, that is, the Everett Pipeline No. 5 is out of service. As a result, it is
assumed all pumps in the pump station are operational.

Table W 6-11 Pump Station Analysis — Trombley PS

Year 2021 2035

Pressure Zones Served Wagner 517

ADD (mgd) 0.114 0.150

MDD (mgd) 0.229 0.300

MDD 159 gpm 208 gpm

Maximum Fire Flow 3,000 gpm 3,000 gpm

Total Required Capacity 3,159 gpm 3,208 gpm

Existing Capacity (with Everett

Supply Out of Service) 3,625 gpm 3,625 gpm

Deficit (-) or Surplus (+) Capacity +466 gpm +417 gpm

April 2, 2015
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Two of the stations (Tester Road & 177") serve the same pressure zone (DOC 330). As a
result, the booster pump station capacity to the DOC 330 Zone will consider the total pumping
capacity at both stations.

Table W 6-12 Pump Station Analysis — Tester Rd & 177th PS

Year 2021 2035
Pressure Zones Served DOC 330
ADD (mgd) 0.508 0.551
MDD (mgd) 1.016 1.103
MDD 706 gpm 766 gpm
Fire Suppression Storage (FSS) 1.2 mg 1.2 mg
Replenish FSS in 72 hours 278 gpm 278 gpm
Total Required Capacity 984 gpm 1,044 gpm
Existing Capacity with Largest
Pump (g)ut OF:‘ Se?/vice ’ 2,350 gpm 2,350 gpm
Deficit (-) or Surplus (+) Capacity +1,366 gpm +1,306 gpm

Table W 6-13 Pump Station Analysis — Spring Hill PS

Year 2021 2035
Pressure Zones Served Spring Hill 565
ADD (mgd) 0.023 0.026
MDD (mgd) 0.047 0.053
MDD 33 gpm 37 gpm
Fire Suppression Storage (FSS) 0.09 mg 0.09 mg
Replenish FSS in 72 hours 21 gpm 21 gpm
Total Required Capacity 54 gpm 58 gpm
Existing Capacity with Largest
Pump (g)ut OF:‘ Se?/vice ’ 160 gpm 160 gpm
Deficit (-) or Surplus (+) Capacity +108 gpm +102 gpm

April 2, 2015
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Table W 6-14 Pump Station Analysis — Lord Hill PS

Year 2021 2035
Pressure Zones Served Lord Hill 565, Lord Hill 350, Lord Hill 260
ADD (mgd) 0.031 0.034
MDD (mgd) 0.063 0.068
MDD 44 gpm 47 gpm
Fire Suppression Storage (FSS) 0.09 mg 0.09 mg
Replenish FSS in 72 hours 21 gpm 21 gpm
Total Required Capacity 65 gpm 68 gpm
Existing Capacity with Largest
Pump (g)ut OF:‘ Se?/vice ’ 235 gpm 235 gpm
Deficit (-) or Surplus (+) Capacity +170 gpm +167 gpm

The pump station analyses summarized above indicate that all pump stations have sufficient
capacity through the end of the 20-year planning period. Pump station pumps, mechanical
equipment, and electrical equipment have a design life of about 25 years. Structures can be
expected to last about 40-50 years. As a result, mechanical and electrical upgrades will be
needed at all of the water pump stations within the planning period. Water pump station

upgrades are summarized in Table W 6-15.

Table W 6-15 Recommended Pump Station Upgrades
Year Year Future

Pump Station Constructed Future Upgrades UNpgégggs

177" Pump Station 1994 Replace mechanical and 2019
electrical equipment

Spring Hill Pump Station 1998 Replace_ mecha_nlcal and 2023
electrical equipment

Lord Hill Pump Station 1998 Replace mechanical and 2023
electrical equipment

Tester Road Pump Station 1999 Replace_ mecha_n ical and 2024
electrical equipment

North Hill Pump Station 2004 Replace mechanical and 2029
electrical equipment

Trombley Pump Station 2006 Replace_ mecha_nlcal and 2031
electrical equipment

April 2, 2015
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6.3.4 Distribution System Hydraulic Analysis

The water system computer model was updated to use InfoWater, an ArcGIS-based computer
model available from Innovyze. Computer Model data and sample results are provided in
Appendix W-L.

Existing Peak Hour Demand: The existing peak hour demand was not analyzed with the
computer model. The 2021 Peak Hour Demand was analyzed and the analysis is summarized
below. The modeling results indicate the existing facilities are adequate to meet the 2021 peak
hour water demands and as a result, the existing facilities are also adequate for the existing
peak hour water demands.

The 2021 Peak Hour Demand discussion below describes adjustments to several PRV stations.
It is recommended that these adjustments be implemented as soon as possible.

Existing MDD plus Fire Flow Analysis: The fire flow demands shown in Figure W 6.1 were
modeled in conjunction with the Existing MDD scenario. Upgrades to the existing water system
facilities are required to alleviate the deficiencies resulting from the MDD plus fire flow
conditions. The improvements described below assume that existing water lines will be replaced
with new water lines of the size shown, unless otherwise noted. The system deficiencies
identified as a result of the MDD plus fire flow modeling are shown in Table W 6-16.

Table W 6-16 Water System Deficiencies — Existing

Deficient Water System Facility Cause for Deficiency CIP No(s).

1,000 gpm fire flow in Farm 440 Zone:

8-inch pipe along Chain Lake Rd velocities too high, pressures too low W-5
6-inch pipe between Monroe High . :

School and Tester Rd and crossing SR- 500 gprrt:]flre floyv In DOC 330 Zone W-6
> on 166" St SE: pressures too low

12-inch pipe from Trombley Reservoirs 5,000 gpm fire flow in Airport 430 W-7
to 191°% Ave SE Zone at airport: pressures too low

12-inch pipe from Fairgrounds PRVs 5,000 gpm fire flow in Airport 430 W-8
adjacent to airport Zone at airport: pressures too low

10-inch pipe from Trombley 5,000 gpm fire flow in Airport 430 W-9

transmission through Fairgrounds PRVs Zone at airport: pressures too low

, . . 5,000 gpm fire flow in Downtown 298
8-inch pipe from SE}Z to Cascade View Zone behind movie theaters: W-10/W-11
pressures too low

8-inch pipe along Wagner Rd north of 3,000 gpm fire flow at Salem Woods

Salem Woods Elementary School Elementary School: pressures too low W-12/W-13
750 gpm fire flow in Lord Hill 565
Lord Hill 565 Zone conveyance system | Zone on 127" Ave SE: pressures too W-14
low
. . 750 gpm fire flow in Spring Hill 565
6-inch pipe along 141°% Dr SE to st )
intersection at 141 Pl SE Zone on 141 Dlrost. pressures too W-15
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2021 MDD plus Fire Flow Analysis: The fire flow demands shown in Figure W 6.1 were
modeled in conjunction with the 2021 MDD scenario. No additional improvements beyond those
required for the Existing MDD plus Fire Flow analysis are required.

2023 Peak Hour Demand: The 2023 peak hour demand was not analyzed with the computer
model. The 2035 Peak Hour Demand was analyzed and the analysis is summarized below.
The modeling results indicate the existing facilities are adequate to meet the 2035 peak hour
water demands and as a result, the existing facilities are also adequate for the 2023 peak hour
water demands. As noted below, it is assumed the PRV settings shown in Table W 6-15 will be
used at the PRV stations through 2035.

2023 MDD plus Fire Flow Analysis: The fire flow demands shown in Figure W 6.1 were
modeled in conjunction with the 2023 MDD scenario. No additional improvements beyond those
required for the Existing MDD plus Fire Flow analysis are required.

2021 Peak Hour Demand: The forecast average day demands for 2021 shown in Table W 5-
13 were multiplied by the peaking factors shown in Section W 5.1.3 and distributed to the nodes
in each pressure zone. The distribution to the nodes assumed all nodes within a pressure zone
have equal water demand. The percentage of the total demand distributed to each pressure
zone was based on population within the zone. These demands constitute the 2021 peak hour
modeling scenario.

The modeling results indicate that the existing facilities are adequate to meet peak hour water
demands for 2021. The City intends to install a new 8-inch pipe in the North Hill zone to extend
water service to residents within the service area that do not currently receive water from the
City. This project does not address a system deficiency but will be included as a capital
improvement project in Chapter W 11.

The Trombley Reservoirs, Ingraham Reservoir, and Wagner 517 Zone supply eight separate
pressure zones either directly by gravity or through several pressure reducing valve (PRV)
stations. The flow distribution, system pressures, and pipeline velocities are highly dependent
on individual PRV pressure set points. Adjusting PRV set points can dramatically alter the
routing of water to the customers and hence impact system pressures and velocities within the
pipelines.

Minor adjustments to PRV set points were necessary to maintain velocities and pressures within
the criteria defined in Table W 6-1. Table W 6-17 includes a list of PRV stations and
recommended set points to result in system pressures and velocities within the design criteria.

Table W 6-17 Recommended PRV Settings — 2021 Peak Hour Demand

PRV Station Existing Sizes | Existing Outlet o%?fe%rgr:aigifgs
(in) Pressures (psi) (psi)

Airport 10/2 98/90 103/95

Fairgrounds 6/2 85/90 90/95

Farm East 10/3 50/55 43/48

Old Owen 10/4 70/75 75/80
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The model indicates the PRVs on Old Owen Road are closed during normal operation. The set
point change shown in Table W 6-17 is recommended to meet conveyance standards during a
fire flow scenario in the Downtown 298 Zone.

It is recommended that flow control be added to the 12-inch PRV installed at the Farm East
PRV station. The flow control should be set to limit flow through the valve to 750 gpm. This flow
limitation will reduce velocities and head loss in the existing 8-inch transmission line passing
through the Farm 440 Zone to the Downtown 298 Zone.

2035 Peak Hour Demand Analysis: The water system was modeled using the 2035 peak
hour demands developed in Chapter W 5.

The modeling results indicate the existing facilities are adequate to meet peak hour water
demands for 2035. It is assumed that the PRV settings shown in Table W 6-15 will be used at
the PRV stations through 2035.

2035 MDD plus Fire Flow Analysis: The fire flow demands shown in Figure W 6.1 were
modeled in conjunction with the 2035 MDD scenario. This modeling scenario resulted in one
conveyance deficiency in addition to those listed in Table W 6-16 above. The system
deficiencies identified as a result of the MDD plus fire flow modeling are shown in Table W 6-18.
Additional modeling indicates that CIP No. W-53 is needed when ADD exceeds approximately
2.52 mgd.

Table W 6-18 Water System Deficiencies — Year 2035

Deficient Water System Facility Cause for Deficiency CIP No(s).

500 gpm fire flow in
6-inch pipe along Old Owen Rd Rivemont/Calhoun 330 Zone on Old W-53
Owen Rd: pressures too low

6.4 Summary of System Deficiencies
System deficiencies are summarized as follows:

DOC 330 Zone storage deficiency noted in Table W 6-6
Pump Station upgrades noted in Table W 6-15

Existing piping deficiencies noted in Table W 6-16

PRV set point revisions noted in Table W 6-17

2035 piping deficiencies noted in Table W 6-18

6.5 Identification and Selection of System Improvements

System improvements to alleviate the deficiencies listed in Section W 6.4 are shown in Table W
6-19 and in Chapter W 11.
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Table W 6-19 Improvements to System Conveyance

CIP Recommended Pipe New Pipe Basis for :
Length . ; Trigger
No. Improvement (1) Diameter (in) Improvement
W-1 0.75 mg DOC n/a n/a Insufficient FSS in Existing
Reservoir the DOC 330 Zone Deficiency
. Reduce velocity and
Replace 8-inch increase pressure of Existin
W-5 pipe along Chain 3,972 12 fire fl P fici 9
Lake Rd ire flow in Farm 440 Deficiency
Zone
Replace 6-inch Increase pressure
w-g | Pipe between MHS | ) 4,5 10 during fire flow in Existing
and Tester Rd and DOG 330 Zone Deficiency
crossing Hwy 2
Replace 12-inch Low pressure during
W-7 pipe from Trombley 260 16 fire flow in Airport Existing
Reservoirs to 191% 430 Zone and in Deficiency
Ave SE transmission main
Replace 12-inch Increase pressure in
) pipe from Airport 430 Zone Existing
w-8 Fairgrounds PRVs e 16 during fire flow at Deficiency
adjacent to airport airport or downtown
Replace 10-inch | .
pipe from Trombley ncrease p;%ssure in o
W-9 transmission 335 12 gxlrportffl ﬂZone E;(.'S.t'ng
through during |r§ ow at Deficiency
Fairgrounds PRVs airport or downtown
Replace 8-inch Increase pressure in Existin
W-10 | pipe from Hwy 2to | 1,985 12 Downtown 298 Zone Deficiengc
Cascade View Dr during fire flow y
Extend new 12-
inch line from Increase pressure in
w-1g | CascadeViewDr | g, 12 Downtown 298 Zone |  xstng
to 8” pipe at west during fire flow Deficiency
end of movie 9
theaters parking lot
. - L
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Table W 6-19 Improvements to System Conveyance

CIP Recommended Pipe New Pipe Basis for ,
Length . ; Trigger
No. Improvement (1) Diameter (in) Improvement
Replace 8-inch
pipe along Wagner Increase pressure at Existin
W-12 Rd north of Salem 1,887 12 school during fire Deficien%
Woods Elementary flow y
School
Extend new 12-
inch pipe along .
Increase pressure in -
Wagner Rd north Existing
W3 4o Wagner 517 24- 2,285 12 Wagner 517 Zone Deficiency
) o during fire flow
inch transmission
main
Install 8-inhch pipe Increase pressure
t . .
W-14 along 127 Aye SE 286 8 during fire flow in Ex_|s_t|ng
to connect pipe Lord Hill 565 Zone Deficiency
loop
Replace 6-inch Increase pressure
H st ..
w-15 | PIP€ aI(_)ng 141. Dr 3,875 10 during fire flow in Ex_|s_t|ng
SE to intersection Sprina Hill 565 Zone Deficiency
at 141% PI SE pring
; Needed when
Replace 6-inch Increase pressure ADD exceeds
W-53 pipe along Old 966 8 during residential aoproximatel
Owen Rd county fire flow PP y
2.52 mgd.
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Chapter W7  Water Use Efficiency, Water Right Evaluation,
Source Water Protection, System Reliability, and
Interties

This chapter outlines the City of Monroe’s Water Use Efficiency (WUE) program, which was the
subject of a public forum on June 17, 2014. This chapter also summarizes applicable water
rights, system reliability, and existing and proposed interties.

7.1 Collection of Production and Consumption Data

Production, consumption and non-metered water loss are tracked monthly as outlined in Section
W 5.1 and Table W 5-3.

7.2 WUE Program Development and Implementation

The State Legislature enacted the Water Use Efficiency Rule as part of the Municipal Water
Law on January 22, 2007 in recognition of the increasing demands put on the State’s water
resources for population growth, agriculture, industry, and fish. This conservation effort in turn
requires municipal water suppliers to comply with the following elements of the WUE Rule:

=  Water Use Efficiency Planning Requirements — As part of a water system plan,
municipal water suppliers must collect data, forecast demand, and evaluate leakage.
Furthermore, appropriate WUE measures must be implemented to consider rate
structures and encourage water use efficiency.

= Distribution System Leakage Standard — Municipal water suppliers must meet a state
distribution system leakage standard to minimize water loss; more than 10 percent water
loss due to leakage in the distribution system requires action. See Section W 7.1.3 for a
description of the City’s measures to be taken to achieve this goal.

=  WUE Goal-Setting and Performance Reporting — Municipal water suppliers must set
guantitative WUE goals using a public process and provide annual reports on
performance that are available to their customers, the DOH, and the public.

In addition, municipal water suppliers with more than 15 residential service connections must
adhere to an implementation schedule. By January 22, 2017, all new service connections must
be metered and all existing service connections must have service meters installed to record
data to be included in planning documents and performance reports.

7.2.1 Regional WUE Program

The City of Monroe's WUE Program reflects the cooperation of local businesses and residents
alike in an effort to continue as conscientious stewards of the local region’s valuable watershed.
The City's program is focused on meeting the co-adopted regional goal, which is shared with
the City of Everett. This goal is also shared with many of the members of the Everett Water
Users Committee (EWUC), an organization in which the City is an active participant. The
regional conservation goal is to reduce the regional demand for water by 1.86 mgd by 2018.
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7.2.2 City of Monroe WUE Program Outline

The City of Monroe’s goal is to reduce the 3-year running average of leakage in the distribution
system from 11.9 percent down to below 10 percent prior to the end of 2016. The City’s goal to
be under 10% leakage will be an important part of contributing to and accomplishing the
regional goal.

In an effort to achieve the WUE goals the City has implemented six measures. Each measure
was closely evaluated to confirm that it would be a sensible contributor to City’s WUE program.
The following six measures are intended to be adopted by the City for the 2014 — 2019 program.

Develop a conservation minded rate structure

Conservation education program developed for 2" — 12" graders

Indoor and outdoor water conservation kits for single and multi-family homes
Rainwater harvesting for City water-use vehicles

Reclaimed water-use at the City's WWTP

Large water users audits performed by contracted professional

ogrwNE

Measure No. 1: The City is evaluating a water rate structure that emphasizes water
conservation. The goal of developing a new conservation minded rate structure is to have a
large portion of the charges be based on the quantity of water the customer consumes. The
City’s goal is to reward customers who are efficient water users. The City plans to investigate a
new water rate structure by 2018.

Measure No. 2: As a member of the Everett Water Utilities Committee (EWUC) the City of
Monroe participates in the Committee’s Conservation Education Programs offered to grade
school students throughout the d