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CITY OF CHELAN GENERAL SEWER PLAN

Abbreviation

Definition

°F degrees fahrenheit
2007 Interceptor 2007 Northshore Interceptor Replacement Lift Station
Report Capacity Analysis
AA average annual
AACE American Association of Cost Engineers
AMSL above mean sea level
BOD biochemical oxygen demand
CcC City Lift Station No. 1
CFU colony forming units
CFU/100mL colony forming units per 100 milliliters
Chelan Fruit Chelan Fruit Cooperative
CIP Capital Improvement Plan
City City of Chelan
City of Chelan Standards, Section 3 — Sewer Standards;
City Standards Section 4 — Sewer Designs; Section 10 — Utility Designs
City of Chelan Municipal Code Title 13 - Water and
CMC Sewers
Code City Municipal Code
County Chelan County
DI ductile iron
DMR discharge monitoring reports
Ecology Washington State Department of Ecology
EPA U.S. Environmental Protection Agency
EQ equalization
ERU equivalent residential unit
ESB Engrossed Senate Bill
fps feet per second
GIS Geographic Information System
GMA Growth Management Act
gpcd gallons per capita per day
gpd gallons per day
gpd/sf gallons per day per square foot
gpm gallons per minute
gpy gallons per year
GSP General Sewer Plan
HDPE high-density polyethylene
hp horsepower
1/1 infiltration and inflow
kw kilowatts
Ib O,/hr pounds of oxygen per hour
Ib/d pounds per day
LCRD Lake Chelan Reclamation District
LCSD Lake Chelan Sewer District
LID Local Improvement District

CHAPTER 1 - INTRODUCTION
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CITY OF CHELAN GENERAL SEWER PLAN

LS Lift Station
mA milliamps
MCC motor control center
MD maximum day
MG million gallons
mg/L milligrams per liter
MGD million gallons per day
MH Manhole
MHI median household income
mL milliliters
MM maximum month average day
MMF maximum month flow
NAVD North American Vertical Datum
NPDES National Pollutant Discharge Elimination System
NSI North Shore Interceptor
O&M operations and maintenance
OFM Washington State Office of Financial Management

Orange Book

Washington State Department of Ecology Criteria for
Sewage Criteria for Sewage Works Design

PARIS Permitting and Reporting Information System
PH peak hour
PHF Peak Hour Flow
ppcd pounds per capita per day
psi pounds per square inch
PUD Public Utility District No. 1 of Chelan County
PVC polyvinyl chloride
RAS return activated sludge
RBC rotating biological contractors
RCW Revised Code of Washington
RH2 RH2 Engineering, Inc.
SAEP small area estimates program
SCADA supervisory control and data acquisition
SCFM standard cubic feet per minute
SEPA State Environmental Policy Act
sf square foot
SR State Route
SRT solids retention time
TDH total dynamic head
TMDL total maximum daily load
TP total phosphorus
TSS total suspended solids
UGA Urban Growth Area
ULID Utility Local Improvement District
uv ultraviolet
uW-sec/cm2 microwatt seconds per centimeter squared

CHAPTER 1 - INTRODUCTION
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VFD variable frequency drive
WAC Washington Administrative Code

WMAC Wastewater Management Advisory Committee
WSP Water System Plan

WWEFP Wastewater Facility Plan

WWTP wastewater treatment plant
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EXECUTIVE SUMMARY

Purpose of the Plan

The City of Chelan (City) owns and operates a sanitary sewer system that, in addition to serving the
City limits and Urban Growth Area (UGA), also serves Lake Chelan Reclamation District (LCRD) on
the north shore of Lake Chelan and Lake Chelan Sewer District (LCSD) on the south shore of Lake
Chelan.

This General Sewer Plan (GSP) is intended to meet the requirements of Washington Administrative
Code (WAC) 173-240-050. The GSP analyzes existing system utilization, capacity, and conditions, as
well as future improvements to support projected growth, remedy deficiencies, and support
regulatory changes and other needs.

Overview of Existing System

Chapter 2 provides a detailed overview of the existing sewer system. The City’s system includes
16 lift stations and approximately 38 miles of gravity collection piping and 21 miles of force main
piping as shown in Table ES-1. These values do not include the infrastructure within the LCSD and
LCRD systems.
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EXECUTIVE SUMMARY CITY OF CHELAN GENERAL SEWER PLAN

Table ES-1

City Sewer Collection System Pipe Inventory
Portion of

Diameter System
Gravity Collection Pipes
2 280 0.1 0.1%
4 1,063 0.2 0.5%
6 3,495 0.7 1.7%
8 158,022 29.9 79.1%
10 8,375 1.6 4.2%
12 14,631 2.8 7.3%
15 7,799 15 3.9%
16 725 0.1 0.4%
18 2,371 0.4 1.2%
21 3,084 0.6 1.5%
Total 199,844 37.8 100.0%
Force Mains
2 3,572 0.7 3.3%
2.5 2,260 0.4 2.1%
3 374 0.1 0.3%
4 5,429 1.0 5.0%
6 8,363 1.6 7.7%
8 5,932 1.1 5.5%
10 41,477 7.9 38.2%
12 6,330 1.2 5.8%
14 32,852 6.2 30.3%
16 1,849 0.4 1.7%
Total 108,437 20.5 100.0%

Lengths are approximate as extracted from the SewerCAD hydraulic
model.

Land Use and Population

Chapter 3 analyzes existing and projected land use and population trends in the City and UGA for
the purposes of estimating impacts to the sewer system. Table ES-2 shows the existing and
projected City and UGA populations. LCRD and LCSD populations are estimated separately.
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CITY OF CHELAN GENERAL SEWER SYSTEM PLAN

EXECUTIVE SUMMARY

Year

Table ES-2

Population Trends and Projections

Permanent Population

City* City + UGA?

Historical
2010 3,890 4,240
2011 3,930 4,286
2012 3,940 4,299
2013 3,955 4,320
2014 4,020 4,387
2015 4,045 4,415
2016 4,115 4,440
2017 4,150 4,465
2018 4,210 4,521
2019 4,265 4,577

Projected?
2020 4,307 4,634
2021 4,361 4,692
2025 4,582 4,930
2030 4,874 5,244
20374 5,315 5,719
2040 5,516 5,935

1. Historic population within the City limits is estimated from Washington State Office of

Financial Management (OFM) Cities and Towns.

2. Historic population within the UGA is estimated from OFM’s small area estimates
program up to 2014. Estimates for 2015 to 2017 are based on the City's
Comprehensive Plan.

3. Projected population for both the City and UGA is based on the projected growth rate
developed by the City’s Comprehensive Plan.

4. Year 2037 estimates are shown for consistency with the City’s Comprehensive Plan
estimate.

Flow and Loading

Chapter 4 analyzes existing flow and loading to the sewer collection system and wastewater
treatment plant (WWTP) and projects future demands. Table ES-3 summarizes the existing and
projected flow and loading from the City, LCRD, and LCSD based on historical discharges and
projected population growth.
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EXECUTIVE SUMMARY CITY OF CHELAN GENERAL SEWER PLAN

Table ES-3
Summary of Existing and Projected Flow and Loading
Parameter Existing (2019) 2030 2040
| AA [ MM [ MD | PH | AA [MM | MD | PH | AA [ MM | MD | PH
City
Flow (MGD) | 0.506 | 0.653 | 0.961 | 1.819 || 0.552 | 0.839 | 1.049 | 1.985 || 0.677 | 1.029 | 1.286 | 2.434
BOD (Ib/d) - 1,054 | 1,318 - - 2,143 | 2,677 - - 2,598 | 3,247 -
TSS (Ib/d) - 1,200 | 1,499 - - 2,143 | 2,677 - - 2,598 | 3,247 -
LCRD
Flow (MGD) | 0.201 | 0.298 | 0.382 | 0.724 || 0.280 | 0.425 | 0.531 | 1.005 || 0.355 | 0.540 | 0.675 | 1.277
BOD (Ib/d) - 482 602 - - 1,020 | 1,275 - - 1,296 | 1,619 -
TSS (Ib/d) - 548 685 - - 1,020 | 1,275 - - 1,296 | 1,619 -
LCSD
Flow (MGD) | 0.040 | 0.095 | 0.077 | 0.145 || 0.072 | 0.110 | 0.138 | 0.261 || 0.083 | 0.126 | 0.157 | 0.297
BOD (Ib/d) - 154 192 - - 283 354 - - 320 400 -
TSS (Ib/d) - 175 219 - - 283 354 - - 320 400 -
Total System
Flow (MGD) | 0.748 | 1.046 | 1.421 | 2.688 | 0.904 | 1.375 | 1.718 | 3.250 || 1.115 | 1.695 | 2.118 | 4.008
BOD (Ib/d) - 1,690 | 2,112 - - 3,446 | 4,306 - - 4,215 | 5,267 -
TSS (Ib/d) - 1,923 | 2,403 - - 3,446 | 4,306 - - 4,215 | 5,267 -

AA — Average Annual; MM — Maximum Month Average Day; MD — Maximum Day

The projected 2040 cumulative maximum month (MM) average day flow is 1.70 million gallons per
day (MGD), and the maximum month average biochemical oxygen demand (BOD) and total
suspended solids (TSS) loading is 4,215 pounds per day (lb/d) each.

WWTP Analyses

Chapter 6 analyzes the existing WWTP. Table ES-4 provides the current design criteria for the
WWTP. As shown in the table, the 2040 projected flow and loading values do not exceed the rated
design criteria. However, improvements to the WWTP will be needed during the planning period
based on age, condition, and other factors as described in Chapter 6.

Table ES-4
Influent Flow and Loading Design Criteria

Parameter Design Criteria 2040 Projection
Hydraulic Loading

Maximum Month Average Daily Flow 2.64 MGD 1.70 MGD
Maximum Day Flow 2.94 MGD 2.12 MGD
Peak Hour Flow NA 401 MGD
Peak Instantaneous Flow 432 MGD 4.01 MGD
Solids Loading

Maximum Month Average Daily BOD 4,986 Ib/d 4,215 Ib/d
Maximum Month Average Daily TSS 6,315 Ib/d 4,215 Ib/d
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CITY OF CHELAN GENERAL SEWER SYSTEM PLAN EXECUTIVE SUMMARY

Collection System Analyses

Chapter 6 also analyzed the existing collection system and lift stations. The City’s collection system
is complex and includes 16 lift stations, 38 miles of gravity collection piping, and 21 miles of force
main piping as previously noted. Additionally, the system includes the dual Northshore interceptor
system and low-pressure interceptor from LCRD. Chapter 6 analyzed the hydraulic capacity of the
major pipelines and lift stations and provided a basic assessment of the age and conditions of the
major components. Various lift station and collection system improvements were identified to
rectify specific capacity- and conditions-based needs. Additionally, an allowance for both lift station
and collection system improvements was established to budget for other needed improvements
that may arise.

Recommended Improvements

The recommended improvements for the planning period were identified in Chapter 7. Table ES-5
lists the projects and estimated indirect, direct, and total project costs.
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EXECUTIVE SUMMARY

CITY OF CHELAN GENERAL SEWER PLAN

Table ES-5

Capital Improvements Plan

Description

Lift Station, Force Main and Interceptor Improvements

Indirect

Project Cost
Direct

LS00 Annu.al Short-lived Assets Replacement (Project Cost %0 $1,710,000 $1,710,000
Totalized)
LSO01 CC 5 and Force Main Improvements - - -
LS02 CC 1 Improvements $300,000 $1,000,000 $1,300,000
LS03 CC 3 Improvements $34,615 $115,385 $150,000
LS04 Transfer Lift Station Bypass Valve Replacement $9,231 $30,769 $40,000
LSO5 CC 8 Force Main Replacement $46,154 $153,846 $200,000
LS06 CC 9 Removal $115,385 $384,615 $500,000
Collection System Gravity Sewer Main Improvements
Annual Pipe Replacement Fund (Project Cost
CS00 . $1,977,229 $6,590,763 $8,568,000
Totalized)
Cso1 Golf Course Road Sewer - - -
CS02 SR 150 Mainline near Chelan Fruit $87,115 $290,384 $377,500
CS03 SR 150 Mainline Upsize $376,846 $1,256,153 $1,633,000
CS04 Columbia Street Mainline Upsize $114,692 $382,307 $497,000
CS05 Mainline CC 1/CC 2 to Transfer Lift Station $607,384 $2,024,613 $2,632,000
CS06 SR 97A Mainline Draining to CC 2 $178,673 $595,576 $774,250
WWTP Projects
wwo1 RBC Air Cup Replacement - - -
WWO02 | Secondary Treatment System Engineering Report $150,000 SO $150,000
wwo3 Standby Generator Replacement $103,846 $346,154 $450,000
WWo04 Blower Building MCC Replacement $191,538 $638,461 $830,000
WWO05 | Primary Sludge Valves Replacement $11,538 $38,462 $50,000
WWO06 Primary Clarifier Refurbishment $53,077 $176,923 $230,000
WWO07 | Secondary Treatment System Replacement $1,846,152 $6,153,840 $8,000,000
WWO08 | Secondary Sludge Thickening $235,384 $784,615 $1,020,000
WWwWO09 Two 35-foot Secondary Clarifier Refurbishments $80,769 $269,231 $350,000
WW10 50-foot Secondary Clarifier RAS/Scum Pump $9.231 $30,769 $40,000
Improvements
WW11 | Digester Mixing/Aeration System Refurbishment $129,231 $430,769 $560,000
WW12 | Dewatering System Replacement $223,846 $746,153 $970,000
WW13 | Membrane Roof Repair (3 Buildings) $256,154 $853,845 $1,110,000
ww1i4 Enclose Sludge Bin Storage Area $9,231 $30,769 $40,000
Miscellaneous Items
Mo01 General Sewer Plan (Total for 2 in 2021 dollars) $400,000 SO $400,000
MO02 Public Works Building (Sewer Portion) SO $291,262 $291,262
Mo03 Sewer Rate Study (Total for 4 in 2021 Dollars) $75,472 SO $75,472
M04 Update City Standards $25,000 SO $25,000
MO05 Northshore Interceptor Analysis $50,000 $20,000 $70,000
MO06 Additional Heated Storage for Maintenance Crews $57,692 $192,308 $250,000
Totals $7,755,484  $25,537,970  $33,293,484

RBC = rotating biological contractors
MCC = motor control center
RAS = return activated sludge

6
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CITY OF CHELAN GENERAL SEWER SYSTEM PLAN EXECUTIVE SUMMARY

Financial Analyses

A financial analysis was completed in Chapter 9 based on the proposed Capital Improvements Plan
(CIP) and project implementation schedule. A detailed rate analysis is expected to be completed
separately from this GSP by a financial subconsultant. As such, Chapter 9 included a brief summary
of the financial planning as it relates to funding the projects scheduled in the first 5 years of the
CIP. Table ES-6 provides the project costs, implementation years, and City, LCRD, and LCSD portions
of the costs associated with the projects scheduled in the first 5 years of the CIP.

Table ES-6
City Portion of Totalized Project Costs for 5-Year CIP (2022-2026)

Estimated Total Cost by Improvement Year (Cost Multiplier starting with 3% in 2021)
0 D D 0 0 024 D / 0

Lift Station, Force Main and Interceptor Improvements
LS00 0% 0% $97,850 $100,700 $103,550 $106,400 $109,250
LS02 0% 0% - $159,000 $1,253,500 - -
LS03 0% 0% - - $18,865 $148,615 -
LS04 5% 30% - - - - $29,900
Collection System Gravity Sewer Main Improvements
CS00 0% 5% $53,742 $479,332 $492,898 $506,463 $520,029
CS02 5% 30% - $30,011 $236,598 - -
CS03 0% 0% - - - $211,034 $1,661,262
CSo4 0% 0% - - - $64,228 $505,601
WWTP Projects
WWO02 5% 30% - - - - $112,125
WWwWO03 5% 30% $34,762 $274,275 - - -
WWO04 5% 30% $64,117 $505,884 - - -
WWO05 5% 30% - - $35,425 - -
WW10 5% 30% - - $28,340 - -
WW12 5% 30% $74,932 $591,214 - - -
Miscellaneous Items
MO02 0% 0% $300,000 - - - -
MO03 0% 0% - $20,000 - - -
MO05 0% 50% $22,500 - - - -
Totals* $648,000 $2,160,500 $2,169,200 $1,036,800 $2,938,200
5-year Total $8,952,700

*Totals are rounded up to nearest $100.
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EXECUTIVE SUMMARY

CITY OF CHELAN GENERAL SEWER PLAN

Table ES-6 provides cash flow projections for the Sewer Capital Fund through 2027 based on the
proposed projects in the first 5 years of the CIP.

Table ES-6

Cash Flow Projections for Sewer Capital Fund 2022-2026

Year 2022 2024 2025 2026 2027
Cash on Hand $1,896,916 | $2,169,943 | $1,109,770 | $1,041,604 | $1,065,285 | $2,259,875
Beginning of Year
Transfer In - Rates $1,035,794 | $1,240,254 | $1,301,635 | $1,366,462 | $1,434,924 | $1,507,220
Revenue
Other Revenues (GFC, $300,000 |  $300,000 |  $300,000 |  $300,000 | $300,000 |  $300,000
Assessments, Int.)

GFC Adjustment (for $200,000 ) ) ) ) )

2021)

District Project $22,500 $857,170 $203,754 $26,574 |  $106,921 -

Reimbursements

Revenue Bond Issue - - $1,000,000 - $3,000,000 -

Use of Cash — Debt

o ($518,442) | ($517,359) | ($516,703) | ($516,016) | ($515,298) | ($514,099)
VIC

Use of Cas'h — Revenue ) ) ) ($89,941) ($89,941) ($449,705)

Bonds Projected

Use of Cash — Projects (5766,825) | ($2,940,239) | ($2,356,853) | ($1,063,397) | ($3,042,015) | ($1,349,567)

Unobligated Cash on $2,169,943 | $1,109,770 | $1,041,604 | $1,065,285 | $2,259,875 | $1,753,724

Hand at Year End

GFC = General Facilities Charge

Int = Interest
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1 | INTRODUCTION

Sewer System Ownership and Management

The City of Chelan (City) owns and operates a sanitary sewer system that serves the City limits and
Chelan Urban Growth Area (UGA). Additionally, the system receives wastewater collected from the
Lake Chelan Reclamation District (LCRD) on the north shore of Lake Chelan and wastewater
collected from the Lake Chelan Sewer District (LCSD) on the south shore. LCRD’s system is owned
and operated by LCRD, whereas the LCSD system is owned by LCSD but operated the City. The
agreements with these districts are discussed in further detail later in this General Sewer Plan
(GSP).

Overview of Existing System

Sewage collection and transmission in the system are provided through a conventional gravity
collection system and lift stations. The majority of the wastewater collected in the system flows to
the City’s Transfer Lift Station, at the site of the original wastewater treatment plant (WWTP) on
the south end of Lake Chelan. Wastewater is pumped from the Transfer Lift Station to the City’s
WWTP in Chelan Falls. Treated effluent is discharged to the Columbia River.

A summary of the City’s sewer system is provided in Table 1-1.

Table 1-1
Sewer System Data (2019 Data)

Description Data

Population (UGA) 4,577
Population (City) 4,265
Active Accounts (City + LCSD) 2,241
Average Annual Flow (MGD) 0.748 MGD
Maximum Month Average Day Flow (MGD) 1.046 MGD
Number of Lift Stations 16
Current ERU Contribution (Maximum Month) 185 gpd
Planned ERU Contribution (Maximum Month) 200 gpd
Total Length of Gravity Sewer Main (miles) 38
Total Length of Sewer Forced Main (miles) 21

MGD = million gallons per day
ERU = equivalent residential unit
gpd = gallons per day

Authorization and Purpose

The City authorized RH2 Engineering, Inc., (RH2) to prepare a GSP in accordance with Washington
Administrative Code (WAC) 173-240-050. The previous GSP was prepared for the City in 2008. In
recent years, the City has experienced increasing growth, and in conjunction with the age of the

J:\DATA\CHE\20-0007\2020 GENERAL SERVICES - SEWER\200007.10 GENERAL SEWER PLAN\10 REPORTS\CHE_GSP CH 1.DOCX (8/1/2023 11:57 AM) 1-1 R H z
P



CHAPTER 1 — INTRODUCTION CITY OF CHELAN GENERAL SEWER PLAN

previous GSP, this has prompted an update to the GSP. The purpose of this updated GSP is as
follows:

To evaluate current sewer flow data and projected future flows and loading.
To identify areas where additional flow monitoring information is needed.

To analyze the current sewer system to determine if it meets minimum requirements
mandated by the Washington State Department of Ecology (Ecology) and the City’s own
policies and design criteria.

To assess infiltration and inflow (I/1) based on metered water usage, precipitation, average
daily temperatures, and wastewater flows.

To determine the overall reliability and vulnerability of the current wastewater lift stations.

To identify existing and projected land use patterns in and adjacent to the City and their
impacts on existing and potential future facilities.

To identify sewer system improvements that will resolve current system deficiencies and
accommodate future system growth or expansion.

To prepare a schedule of improvements that meets the goals of the City’s financial program.

Summary of GSP Contents

A summary of the content of the chapters in this GSP is as follows:

Chapter 1 introduces the reader to the City’s sewer system, the objectives of the GSP, and
the GSP organization.

Chapter 2 presents the sewer service area and describes the existing sewer system.
Chapter 3 presents related plans, land use, and population characteristics.

Chapter 4 identifies existing wastewater flow and loading rates and projects future flow and
loading rates.

Chapter 5 presents the City’s policies and standards related to the sewer utility.
Chapter 6 discusses the sewer system analyses and existing system deficiencies.

Chapter 7 presents the proposed sewer system improvements, their estimated costs, and a
schedule for implementation.

Chapter 8 discusses the City’s operations and maintenance program.

Chapter 9 summarizes the financial status of the sewer utility and presents a plan for
funding the sewer improvements.

1-2
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2| SEWER SYSTEM OVERVIEW

Introduction

This chapter describes the City’s sewer service area, wastewater collection and treatment systems,
and lift stations. Analysis of the existing sewer system is presented in Chapter 4. The results of the
evaluation of the existing sewer system is presented in Chapter 6. Included in this chapter is a brief
overview of the City’s topography, geology, and climate to provide a better understanding of the
physical characteristics of the City’s sewer service area. A brief description of the City’s water
system facilities also is presented.

Previous Planning Documents

The previous GSP was completed in 2008. Documents relevant to infrastructure planning prior to
2008 were listed in Chapter 1 of the 2008 GSP. Relevant infrastructure planning work that has been
completed since the 2008 GSP includes:

e 2020 LCRD GSP (in progress), RH2;

e 2020 LCSD Financial Analysis and CIP Review, RH2;

e 2018 City Sanitary Sewer Capital Improvements Summary, Gray & Osborne;

e 2013 City Lord Acres Infrastructure Planning Report, RH2;

e 2010 LCSD Capital Improvement Plan, RH2;

e 2007 Northshore Interceptor Replacement Lift Station Capacity Analysis, RH2;

Recently Completed Projects

The following list includes the major projects that have been completed within the system since the
previous GSP and includes the approximate year of completion. Small collection system
improvements and expansion projects are not included in the list.

e Lift Station (CC) 5 and Forcemain Replacement, 2021 (in progress)
e SR 150 No-See-Um Road Intersection Realignment, 2017

e (CC 10 Rehabilitation, 2017

e Construction of CC 16, 2017

e Construction of CC 15 and Forcemain, 2016

e Phase Il WWTP and Transfer Lift Station Improvements, 2015

e CC 2 Rehabilitation, 2014

e Transfer Lift Station Forcemain and SR 150 Pipeline Upsize, 2013
e SR 150 4” Slipline Project, 2016
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CHAPTER 2 — SEWER SYSTEM OVERVIEW CITY OF CHELAN GENERAL SEWER PLAN

Sewer Service Area Description

Sewer Service Area Boundary, City Limits, and UGA

The City is located in North Central Washington on the southeast end of Lake Chelan as shown in
Figure 2-1.
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Figure 2-1 Vicinity Map

A general vicinity map of the City limits and Chelan UGA, is shown in Figure A-1 in Appendix A. An
overview of the City’s sewer system infrastructure is shown in Figure A-2 in Appendix A. Further
analysis of land use and planning boundaries is included in Chapter 3.

Collection System History

Portions of the sewer collection system date back to 1915. The initial sewer collection system was
trunklines and laterals that collected sewer from the present-day downtown area. The original
materials of the collection system were vitrified clay pipes and brick manholes. The collection
system was expanded in 1948 to include the developed area surrounding the present-day
downtown area. At this same time, City Lift Station No. 1 (CC 1) was constructed at the mouth of
the Chelan River at Columbia Street. The purpose of CC 1 was to lift sewage from developed areas
along the north and south shores of Lake Chelan into the existing sewer collection system.

In 1956, the City annexed the Town of Lakeside. The City’s sewer collection system expanded to
provide service to this area. During this expansion, concrete pipe was used exclusively. Four new
lift stations were built along the south shore of Lake Chelan. These pump stations pumped sewage
into the main lift station, and then into the City’s sewer collection system. During this time, sewer
service was also extended to the north, east, and west.
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The sanitary sewer system serves many residences located at elevations lower than the main trunk
lines and near the lake. Because of this, sewage pumping is required at many locations throughout
the City. There are multiple City-owned lift stations in the City’s collection system. Many of these

lift stations were constructed in the late 1950s and have been upgraded by the City over the years.

The City’s WWTP has evolved many times. A summary of its history is described in the Wastewater
Treatment and Disposal Facilities section.

There are two neighboring sewer districts that discharge to the City’s collection system. LCRD
primarily serves the community of Manson on the north shore of the lake. LCSD serves residences
and commercial facilities on the south shore of the lake. These systems are described further in the
Adjacent Sewer Systems section.

Geology

The City is in the eastern foothills of the Cascade Mountains in eastern Chelan County, Washington
at the eastern shore of Lake Chelan. The soil is primarily alluvial deposits and glacial drift. Volcanic
pumice and ash from the Glacier Peak region is present in the soil in many areas. The mountainous
terrain consists largely of rock outcroppings and shallow soils.

In the planning area, the geology is primarily underlying rock formations with a shallow mantle of
soils in the valleys, with frequent rock outcroppings in the mountainous areas. The bedrock is
igneous in nature throughout much of the planning area, with granite and diorite predominating.

Topography

The topography of the area served by the City varies greatly in elevation. The highest elevation
served is approximately 1,700 feet above mean sea level (AMSL). The lowest areas served are
located at the eastern edge of the UGA with an approximate elevation of 1,100 feet AMSL. The
wastewater treatment plant is outside of the sewer service area by the Columbia River at an
approximate elevation of 730 feet AMSL. Most of the sewer infrastructure is built around the
shoreline of Lake Chelan. For this reason, many lift stations are required in the sewer system.
Elevation contours within the City limits and surrounding UGA are shown in Figure A-3 in
Appendix A.

Climate

The climate in the City is typical of the climate in eastern Washington. The summers are hot, dry,
and mostly clear. The winters are cold with low precipitation. The City averages only 11 to 12
inches of precipitation per year and has approximately 200 sunny days per year. Table 2-1 lists the
average monthly minimum, average, and maximum temperatures and precipitation for each month
from 2010 to 2019.
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Table 2-1
Historical Monthly Temperature and Precipitation (Monthly Averages for 2010-2019)

°F °F °F inches

January 26.9 30.1 34.2 1.38
February 28.1 32.9 39.2 0.97
March 36.2 43.1 51.5 1.96
April 42.4 51.2 60.9 0.99
May 50.7 61.2 72.4 0.91
June 56.4 67.0 78.3 0.56
July 63.5 75.0 87.7 0.30
August 63.4 74.5 87.2 0.31
September 54.6 64.3 75.7 0.49
October 44.0 51.2 59.9 1.33
November 34.2 38.8 44.7 0.99
December 27.1 30.3 34.2 1.70
Annual

Total - - - 11.88

Data courtesy of WSU AgweatherNet, Chelan S. station
°F = degrees Fahrenheit

Water Bodies and Floodplains

The City is located along the shore of Lake Chelan. Water flows out of Lake Chelan through the
Chelan River gorge to the Columbia River, approximately 400 feet below the lake level. The water
level of Lake Chelan is controlled by a hydroelectric dam owned and operated by Public Utility
District No. 1 of Chelan County.

The presence of the Lake Chelan hydroelectric dam limits the flooding hazard for the collection
system along the main lake valley. The possibility of flash flooding is a factor for the many smaller
drainages and tributaries at lower elevations in the basin. The presence of numerous hydroelectric
dams along the Columbia River also limits flooding of the City’s WWTP. The City and its UGA do not
contain mapped channel migration zones or floodways; potential areas of 100-year floodplain lie
along the Chelan River, where the City applies standards for building and site development to avoid
impacts. Refer to Figure A-4 in Appendix A for mapped floodplains in the City’s service area.

Critical Areas

The Growth Management Act (GMA) requires designation and protection of critical areas. Critical
areas include fish and wildlife habitat, flood zones, aquifer recharge areas, streams, creeks, rivers,
lakes, wetlands, and other surface waters, as well as geologic hazard areas such as steep slopes and
liquefaction zones. Refer to Figure A-4 in Appendix A for critical areas in the City’s service area.
Appendix | contains a State Environmental Policy Act (SEPA) checklist that addresses other
environmental concerns.
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Summary of Existing Sewer Infrastructure

The City owns, operates, and maintains the wastewater system, which includes the collection
system, 15 wastewater lift stations, a wastewater treatment plant, and an effluent outfall to the
Columbia River. One of the lift stations is referred to as the Transfer Lift Station, which is located at
the site of the old WWTP. This chapter provides a brief summary of existing sewer system
infrastructure. A detailed analysis of the existing infrastructure is provided in Chapter 6.

Sewer Drainage Basins

The City’s existing sewer service area is comprised of 11 sewer drainage basins named Basin A
through Basin K, as shown in Figure A-5 in Appendix A. Additionally, individual basin maps are
provided as Figures B-1 through Figure B-10 in Appendix A.

Lift Stations

The City currently owns, operates, and maintains 16 wastewater lift stations. The characteristics of
the lift stations are summarized in Table 2-2. Further lift station analyses are included in Chapter 6.
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Table 2-2
Lift Station Inventory

iftiStation Emergenc Back-u
Number (Identifier) Wetwell . | Manufacturer Capacity — o
. Storage Power
Diameter Model (gpm)
CCLSNO. 1 Wet-pit/ Drypit Cornell Permanent
. 168" ID . 4 7 2 In- Il
(Campbell’s) Dry-pit 68 Centrifugal 3 4 NNT-VC-25-4 940 3 > n-wetwe generator
CCLSNO. 2 . Submersible Flygt Permanent
- 144" 1D 2 1 2 -
(Grandview) Wet-pit a4t Centrifugal NP 3153 360 39 0 In-wetwell generator
CCLSNO. 3 . Submersible Hydromatic Portable
- "1D 2 1 1 1. -
(Peterson Condos) Wet-pit 60" Centrifugal S4NX150CB >0 > > In-wetwell generator
CCLSNO.4 . Submersible Flygt Portable
- 120" ID 2 -
(Waterslide Dr.) Wet-pit 0l Centrifugal CP3102 300 39 > In-wetwell generator
CCLSNO.5 . " Submersible Flygt Permanent
(Three Fingers) Wet-pit 120%1D Centrifugal 2 3153 HT 451 650 60 18 In-wetwell generator
CCLSNO. 6 . N Submersible Flygt Portable
(Green Docks or Water Street) Wet-pit %" 1D Centrifugal 2 CP3102 175 32 > In-wetwell generator
CCLSNO.7 . " Submersible Flygt Separate Portable
(Lakeside Park) Wet-pit 72"1D Centrifugal 2 CP3102 300 39 > 6,500 gal generator
CCLSNO. 8 . " Submersible Flygt Portable
(Spader Bay) Wet-pit 72"1b Centrifugal 2 CP3152 240 133 23 In-wetwell generator
CCLSNO.9 Wet-pit " Vertical S&L Portable
(Fairway) Top-Mounted 60" ID Centrifugal 2 5K213DP7717A 100 40 3 In-wetwell generator
CCLSNO. 10 . " Submersible Flygt Portable
(Chelan Shores) Wet-pit 60" 1D Centrifugal 2 NP 3153 165 175 23 In-wetwell generator
CCLSNO. 11 Wet-pit 72" ID Subme.r5|ble ) Flygt 575 (14") 175 (14") 50 Separate Portable
(Northshore 4) Centrifugal CP3201 450 (10") 190 (10") ~37,000 gal generator
CCLSNO. 12 . " Submersible <50 Portable
(Public Works) Wet-pit 48" 1D Centrifugal ! Unknown (estimated) Unknown Unknown Unknown generator
CCLSNO. 14 . " Submersible Flygt Portable
(Key Bay) Wet-pit 72"1D Centrifugal 2 CP3152 200 140 23 In-wetwell generator
CCLSNO. 15 Wet-pit 60" ID Subme.r5|ble ) Flygt 300 (14”) 165 (14”) 35 Separate Portable
(Lord Acres) Centrifugal NP3171 200 (10") 185 (10") 14,000 gal generator
CCLSNO. 16 . ” Submersible Flygt Portable
(Boat Launch) Wet-pit 72" 1D Centrifugal 2 NP 3102 275 2 > In-wetwell generator
Transfer Lift Station Wet-pit/ NA Dry-pit 4 Cornell (3) 1050 (3) 240 (3) 100 In-wetwell Permanent
(Primary Treatment Plant) Dry-pit Centrifugal 6NHTA (1) 700 (1) 170 (1) 50 generator
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Collection Piping

The City has approximately 37.8 miles of sewer piping, including collection sewers and interceptors.
Table 2-3 summarizes the pipe by diameter. Figure A-5 in Appendix A illustrates pipe size and
location. Individual basin maps with pipe sizes denoted by color are also provided as Figures B-1
through Figure B-10 in Appendix A.

Table 2-3
City Sewer Collection System Pipe Inventory
Diameter Length Portion of
ft mi System
Gravity Collection Pipes

2 280 0.1 0.1%

4 1,063 0.2 0.5%

6 3,495 0.7 1.7%

8 158,022 29.9 79.1%

10 8,375 1.6 4.2%

12 14,631 2.8 7.3%

15 7,799 1.5 3.9%

16 725 0.1 0.4%

18 2,371 0.4 1.2%

21 3,084 0.6 1.5%
Total 199,844 37.8 100.0%

Force Mains

2 3,572 0.7 3.3%

2.5 2,260 0.4 2.1%

3 374 0.1 0.3%

4 5,429 1.0 5.0%

6 8,363 1.6 7.7%

8 5,932 1.1 5.5%
10 41,477 7.9 38.2%

12 6,330 1.2 5.8%
14 32,852 6.2 30.3%

16 1,849 0.4 1.7%
Total 108,437 20.5 100.0%

Lengths are approximate as extracted from the SewerCAD hydraulic

model

Wastewater Treatment and Disposal Facilities

A brief history of the City’s WWTP is as follows:

e 1948 — A primary treatment plant was constructed % -mile downstream of the Lake Chelan
dam on the Chelan River. This plant provided primary treatment of wastewater prior to
discharge to the Chelan River and is herein referred to as the “primary treatment plant.”
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1966 — The primary treatment plant was upgraded to perform additional preliminary
treatment and secondary treatment via an activated sludge system to increase capacity and
meet new regulatory requirements for discharge to the Chelan River.

1976 — The headworks and grit removal portions of the primary treatment plant were
upgraded.

1986 — A new WWTP to serve the City was constructed at Chelan Falls for treatment and
discharge to the Columbia River. The WWTP was designed to provide secondary treatment
of wastewater via an attached growth process consisting of rotating biological contactors
(RBCs). The WWTP included secondary clarifiers, disinfection via chlorination, and solids
handling, including two aerobic digesters. Secondary treatment was removed from the
primary treatment plant, resulting in only preliminary and primary treatment occurring at
that facility. A lift station was constructed at the primary treatment plant, and a forcemain
and gravity transmission mains were constructed to deliver the primary effluent to the
WWTP.

1994 — A project was completed to eliminate “bottlenecks” that were found to be limiting
the hydraulic capacity of the treatment facilities to 0.9 MGD. The headworks, transfer lift
station pumps, and chlorine contact chamber were modified, increasing the overall
hydraulic capacity of the treatment facilities to 1.47 MGD.

2000 — The City’s Wastewater Facility Plan (WWFP) was completed by Gray & Osborne Inc.,
outlining Phase | and Phase Il projects to increase the capacity of the treatment facilities.

2002 — Phase | WWTP Project was completed. These improvements converted the primary
treatment plant to provide only screening, grit removal, and conveyance to the WWTP. All
other treatment, including primary, secondary, disinfection, and solids handling, was now

performed at the WWTP.

o The improvements at the primary treatment plant included upgraded pumping
facilities
o The improvements at the WWTP included:
= A new primary clarifier;
= Asecond RBC train with equipment procured from the City of Puyallup;
= Athird secondary clarifier;

= Two additional aerobic digesters, sludge pumping and dewatering
equipment, and in-vessel composting equipment; and

= Ultraviolet (UV) disinfection.

2010 to 2015 — Phase Il WWTP Project was completed. These improvements added a
Headworks with screening and grit removal at the WWTP. Screening and grit removal was
also left in service at the primary treatment plant (hereafter referred to as the Transfer Lift
Station), though the primary clarifier at this site was abandoned.

o The improvements at the transfer lift station included:
= A backup generator, odor control, and electrical upgrades.
o The improvements at the WWTP included:

2-8
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= New headworks building with two rotary grit screens with aerated grit
chambers and odor control;

= Asecond primary clarifier;
= A 16-inch influent Parshall flume;

= The old wash tank was upgraded to a biosolids storage tank with a blower
and small air bubble diffusers;

= A new wasting pump and flow meter at the dewatering building;
= QOperations building improvements; and
= QOther miscellaneous improvements.

e Since 2015

o The air-operated diaphragm primary sludge and scum pumps were replaced with
progressive cavity pumps;
o The centrifuge bowl and scroll were replaced;
Additional information regarding previous plant upgrades can be found in the fact sheet

accompanying the City’s National Pollutant Discharge Elimination System (NPDES) permit in
Appendix B.

The WWTP includes screening and grit removal, primary clarification, secondary treatment,
disinfection, and solids handling. The WWTP is shown in Figure 2-2.

e

Figure 2-2 Wastewater Treatment Plant Aerial

Wastewater Characterization

The City’s wastewater is primarily residential in nature. The sewer system largely serves residential
connections, with normal associated institutional connections (schools, local government buildings,
etc.) and commercial connections (restaurants, hotels, etc.) associated with a largely residential
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system with a high level of tourism. The only significant industrial discharges come from fruit
packing warehouses. The industrial discharges are minimal and do not alter the composition of the
wastewater considerably. Further analysis of the system flow and loading is included in Chapter 4.

Water Reclamation

There is no known significant reuse of wastewater effluent, other than internal usage as non-
potable water within the WWTP.

Adjacent Sewer Systems

WAC 173-240-050 requires a list in the GSP of “any existing domestic or industrial wastewater
facilities within twenty miles of the general plan area and within the same topographical drainage
basin containing the general plan area.” There are several sewer service systems that are within

20 miles of the City’s sewer service area that are outside of the City’s topographical drainage basin,
making regionalization with the City infeasible. There also are industrial wastewater systems that
are within a 20-mile radius and the same topographical drainage basin as the City’s system. These
are discussed in Chapter 4.

The adjacent LCSD and LCRD systems discharge to the City’s system. Both districts serve residential
and commercial dischargers. The total flow from each district is metered prior to discharging to the
City’s system. The service areas for the LCRD and LCSD systems is shown on Figure A-1in
Appendix A. A summary of the existing and projected flow and loading from these districts is
included in Chapter 4.

A summary of historical agreements between the City and LCSD and LCRD can be found in the 2008
GSP. A discussion on the policies related to these districts is included in Chapter 5.

Other City-Owned and Operated Systems

This section provides a brief overview of other public utilities owned by the City. Further
information can be found in each utility’s respective comprehensive plan.

City of Chelan Water System

The City owns and operates a domestic water system. The most recent Water System Plan (WSP)
was completed in 2018 by Gray & Osborne.

The City water service area is approximately the same as the UGA. The City’s water system serves
customers within an elevation range of approximately 1,100 feet AMSL (North American Vertical
Datum (NAVD), 1988) along the shore of Lake Chelan to approximately 1,700 feet AMSL on the hills
surrounding the lake. The wide range of elevations requires that the water pressure be increased
or reduced to maintain pressures that are safe and sufficient to meet the flow requirements of the
system. The City achieves this by dividing the water system into 24 distinct pressure zones.

The City’s water service area contains approximately 36 miles of water main with sizes up to
36 inches. Most of the water mains, approximately 40 percent, within the service area are 8 inches
in diameter, and 18 percent of the water main is 10 inches in diameter or larger.
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The City’s domestic water supply comes from a raw water pump station located in the outfall of
Lake Chelan about 300 yards upstream from the dam. The water treatment plant includes filtration
and disinfection. The City’s water storage consists of 12 reservoirs. In addition to the raw water
pump station, the City has 13 booster bump stations.

Currently, the City does not have any interties for domestic water. Prior to 2008 the City supplied
the Chelan River Isenhart Water District with domestic potable water. The City acquired the
domestic water system from Isenhart’s Water District in January 2008.

The City has a metered raw water intertie with the Isenhart Irrigation District. This is metered
through a 3-inch pipe to the Washington Street Booster Pump Station.

The WSP provides maps of the water system, including sources, storage, and distribution
infrastructure for the system.
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3 | LAND USE AND POPULATION

Introduction

This chapter demonstrates the compatibility of the City’s GSP with other planning documents,
identifies the designated land uses within the existing and future service areas, and presents
population projections within the City’s planning area.

Compatibility with Relevant Planning Documents

To ensure that the GSP is consistent with the land use policies that guide it and other related plans,
the following planning documents were examined:

e State of Washington’s GMA.
e 2017 City Comprehensive Plan.
e 2017 Chelan County (County) Comprehensive Plan.
The City and County comprehensive plans are developed and updated to meet the requirements of

the GMA. The GMA requires, among other things, consistency between land use and utility plans
and their implementation.

Growth Management Act

The State of Washington GMA of 1990 (and its multiple amendments) defined four goals relevant
to this GSP:

1. Growth should be in urban areas;

2. There should be consistency between land use and utility plans and their implementation;
3. There should be concurrency of growth with public facilities and services; and

4. Critical areas should be designated and protected.

Urban Growth Area

The GMA requires that the County and City cooperate in designating a UGA. As part of the
development of the City’s 2017 Comprehensive Plan update, the City and County designated a UGA
that would accommodate the City’s projected population growth and provide resource
conservation. According to the City Comprehensive Plan, the current UGA is expected to meet the
anticipated population growth in the plan’s 20-year planning period, ending in 2037.

The current UGA is shown in Figure A-2 in Appendix A.

It should be noted that there are City lands associated with the Lake Chelan Airport on Howard
Flats. Discussions regarding a future City water main to the Airport, for the purposes of providing
fire flow to allow for commercial and industrial economic expansion in the area, are currently on-
going at the time of this Plan. As part of this planning, discussions regarding the extension of City
sewer service to the area have been prompted. A feasibility-level review of a sewer service
extension to the Airport, in addition to water service, has shown this to be a non-starter due to
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high capital costs. This Plan assumes no sewer service will be extended to the Airport during the
planning period.

Consistency

The GMA requires planning consistency from two perspectives. First, it requires consistency of
plans among jurisdictions. This means that City and County plans and policies must be consistent
(Revised Code of Washington (RCW) 36.70A.100). Second, the GMA requires implementation of the
GSP be consistent with the comprehensive plans (RCW 36.70A.120).

Concurrency

Concurrency means that adequate public facilities and services are provided at the time growth
occurs. To achieve this objective, the GMA encourages growth in areas already served or readily
served by public facilities and services (RCW 36.70A.110). It also requires that when public facilities
and services cannot be maintained at an acceptable level of service, new development should be
prohibited (RCW 36.70A.110).

City and County Comprehensive Plans

The Chelan County Comprehensive Plan and the City Comprehensive Plan were each updated in
2017. The Land Use section of these plans include each entity’s vision of how growth and
development should occur over a 20-year horizon. While the Land Use section goals and policies
set forth general standards for locating land uses, the land use map (as reproduced and shown in
Figure A-6 in Appendix A) indicates geographically where certain types of uses may be appropriate.

The Land Use section considers the general location of land uses, as well as the appropriate
intensity and density of land uses given current development trends. The utilities, transportation,
and other infrastructure elements ensure that new development will be serviced adequately
without compromising existing levels of service. The City’s GSP is reviewed and taken into
consideration during the development of revisions to the Capital Facilities Plan of each
comprehensive plan.

Planning Period

The planning period established by this GSP is defined as the 20-year period starting in 2021 and
extending through 2040. As such, this GSP will extend slightly beyond the planning periods
proposed by the City and County comprehensive plans, which extend through 2037. The 20-year
period proposed in this GSP is established based on historical data analysis terminating with 2019
data for this in this planning effort, the GSP development will occurring in 2020, and agency
approval of the GSP occurring in 2021.
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Existing and Projected Population

Household Size

The City is primarily a residential community comprised largely of single-family residences. In 2015,
the Washington State Office of Financial Management (OFM) estimated that 1,741 housing units
within the City limits were single-family residences, approximately 784 housing units were
multi-family residences, and approximately 92 were “mobile homes and specials.” Specials include
housing units such as additional dwelling units, among others.

OFM data from the 2010 Census indicates an average number of persons per household in the
City’s UGA to be 2.38, compared to an average household size of the entire County of 2.56 persons
per household. The average household size reported in the Census is based on an average
household size for owner-occupied housing units and renter-occupied units combined.

Existing UGA Population

Per the County Comprehensive Plan, the year-round permanent population within the City’s UGA in
2017 was estimated at 4,465. However, a large portion of the City’s economy is related to tourism,
and as such, the population increases dramatically during the summer months due to the influx of
tourists and part-time residents.

The County has experienced relatively high population growth and extensive physical development
in recent years. The population of the County increased approximately 17 percent from 2000 to
2019 based on OFM estimates. Within the City limits, the population has increased 12 percent
during the same time.

Projected UGA Population

The City Comprehensive Plan projected population growth at an annualized rate of 1.24 percent per
year. Based on this growth rate, the year-round permanent population within the City’s UGA by
2037 is projected to be 5,719 people. By contrast, the OFM estimates low, medium, and high
growth rate projections for urban areas. Chart 3-1 graphically shows the City projections and the
three OFM projections for the UGA population, carried out to 2040. The chart also shows the
historical population growth up to the current estimated population in 2020.
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Chart 3-1
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As shown, the City’s projected growth rate is slightly below the OFM high growth rate, but higher
than the OFM medium and low rates. To be conservative and maintain consistency with the City’s
Comprehensive Plan, the City’s projected population growth rate is used herein for estimating total
projected City and UGA population.

It should be noted that the City is currently experiencing relatively high interest from residential
developers. The 2018 Water System Plan provided the approximate size and location of pending
developments and provided the forecasted water system usage based on both City growth
projections and full buildout of all the potential developments. Full buildout of all potential
developments would incur substantially higher system usage than that based on the 20-year City
growth projections. However, it is difficult to project the overall likelihood of each development
occurring, as well as the timeframe for buildout, and as such, this Plan projects system-wide growth
based on the rate established in this chapter. This Plan utilizes the potential development locations
to distribute projected growth within the system for the purposes of analyzing the collection
system infrastructure in Chapter 6. During the planning period, the City should monitor growth
trends and developments relative to the population projections and growth distribution provided
in this Plan.

Table 3-1 lists the City’s historical population growth since 2000 and projected future growth
within the City limits and the UGA using the City’s Comprehensive Plan projected population
growth rate.
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CITY OF CHELAN GENERAL SEWER PLAN CHAPTER 3 — LAND USE AND POPULATION

Table 3-1
Population Trends and Projections

Permanent Population

City! City + UGA?

Historical
2010 3,890 4,240
2011 3,930 4,286
2012 3,940 4,299
2013 3,955 4,320
2014 4,020 4,387
2015 4,045 4,415
2016 4,115 4,440
2017 4,150 4,465
2018 4,210 4,521
2019 4,265 4,577

Projected?
2020 4,307 4,634
2021 4,361 4,692
2025 4,582 4,930
2030 4,874 5,244
20374 5,315 5,719
2040 5,516 5,935

1. Historic population within the City limits is estimated from OFM Cities and Towns.

2. Historic population within the UGA is estimated from OFM, small area estimates program (SAEP) up to 2014. Estimates
for 2015 to 2017 are based on the City's Comprehensive Plan.

3. Projected population for both the City and UGA is based on the projected growth rate developed by the City’s
Comprehensive Plan.

4. Year 2037 estimates are shown for consistency with the City’'s Comprehensive Plan estimate.

Land Use

The City limits encompass 4,017 acres, or 6.3 square miles, while the City’s UGA encompasses an
additional 1,806 acres, or 2.8 square miles, outside of the City limits. The existing sewer customers
are within the City limits, with the exception of service to LCRD and LCSD outside of the City limits.
There are existing properties within the City limits served by on-site septic systems as discussed in
Chapter 4. Existing dwellings outside of the City limits also are served by on-site septic systems.

Table 3-2 shows the total area of each land use category within the current City limits and UGA.
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CHAPTER 3 — LAND USE AND POPULATION CITY OF CHELAN GENERAL SEWER PLAN

Table 3-2
Land Use within the City Limits and UGA
City Limits UGA City + UGA

Land Use Type Percent of Percent of Percent

Acres! Total Acres! Total Acres'  of Total
Airport 62 1.1 62 1.1 123 2.1
Downtown Mixed Residential 167 2.9 0 0.0 167 2.9
Downtown Mixed Use 37 0.6 0 0.0 37 0.6
Downtown Public 13 0.2 0 0.0 13 0.2
Downtown Single-Family 11 0.2 0 0.0 11 0.2
Highway Service Commercial 44 0.7 1 0.0 44 0.8
Multi-Family Residential 210 3.6 94 1.6 305 5.2
Other? 122 2.1 372 6.4 494 8.5
Public Lands and Facilities 306 5.3 52 0.9 359 6.2
Single-Family Residential 1077 18.5 624 10.7 1702 29.2
Special Use District 216 3.7 477 8.2 693 11.9
Tourist Accommodation 1186 20.4 3 0.1 1189 20.4
Tourist Mixed Use 7 0.1 0 0.0 7 0.1
Warehouse and Industrial 529 9.1 121 2.1 650 11.2
Waterfront Commercial 30 0.5 0 0.0 30.2355 0.5

Total 4,017 69.0% 1,806 31.0% 5,823 100.0%

1. The acreage values are based on land use designations within the UGA as taken from the City’s GIS.
2. Otherincludes all land uses not designated but within the UGA. This includes roads and right-of-way.

According to the City Comprehensive Plan, approximately 25 percent of the developable land area

within the UGA is undeveloped. The City’s current UGA is sized to accommodate the projected
population through 2037. As such, land availability is not expected to substantially constrain the
growth of the sewer service population.

Summary

The planning period for the City’s Comprehensive Plan (2018 to 2037) closely aligns with the 2021
to 2040 planning period proposed by this GSP. To maintain consistency between the plans and to
conservatively project sewer system flow and loading, this GSP assumes that the entire population
within the City limits and UGA, less a portion of those currently served by septic systems as
discussed in Chapter 4, is served by the City’s sanitary sewer system by 2040. The residential
population served by the existing system, as well as the population equivalents of commercial and
industrial customers, is established in Chapter 4, and the projected populations are estimated using
the growth projections from this chapter.

The locations of proposed developments, topography, and costs associated with extending
infrastructure to all portions of the UGA may constrain the actual extents of the future collection
system.
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Introduction

A detailed analysis of flow and loading is crucial to the planning efforts of a sewer service provider.
When analyzing a sewer system, the first step is to identify current flow and load values to
determine if the existing system can provide adequate service to its existing customers under the
most crucial conditions in accordance with federal and state laws. A future sewer system analysis
identifies projected flow and loading to determine where the system will need to be improved to
satisfy future growth while continuing to meet federal and state laws.

Flow and loading is used to determine the size of gravity collection piping, lift stations, and
forcemain piping, and the size and type of treatment facilities needed. This information also is used
to develop the sewer service provider’s NPDES waste discharge permit, which is required by
Ecology for discharge of treated wastewater effluent to surface water. Several different flow and
loading scenarios were analyzed in this chapter for both the existing and projected conditions of
the City’s sewer system, including average annual (AA), maximum month average day (MM),
maximum day (MD), and peak hour (PH). An analysis of I/l and the existing and projected service
population and ERUs also are presented in this chapter.

System design criteria and standards have been developed in Chapter 5. These criteria are
compared to the flow and loading determined in this chapter to ensure that a consistent minimum
level of service is maintained throughout the City’s sewer system. This information is used as part
of the hydraulic modeling of the system performed in Chapter 6 and for use in identifying
necessary capital improvements in Chapter 7.

Historical Flow and Loading

Data Collection

The total influent flow to the WWTP consists of discharges from residential, commercial, and
industrial customers into the City’s collection system. The City’s existing collection system flow and
loading rates were estimated via data from the electronic discharge monitoring reports (DMRs) the
City submits to Ecology monthly as a requirement of its WWTP NPDES permit. RH2 was able to
collect electronic WWTP influent and effluent DMR data was collected from Ecology’s Water
Quality Permitting and Reporting Information System (PARIS). The WWTP telemetry system records
influent flow rate continuously as measured by a 16-inch Parshall flume. The City collects 24-hour
composite influent and effluent samples once per week. The BOD and TSS concentration values
from these samples were converted to pounds per day, as used herein, based on total daily flow
rate. The term “loading” is used in this section to generally refer to BOD and TSS.

Loading is not directly measured for the LCRD and LCSD discharges to the City’s system. For the
purposes of this GSP, loading from these districts is estimated as being proportional to each
district’s cumulative flow discharged to the WWTP.

Historical raw influent and effluent data from the PARIS database is the basis for the historical flow
and loading values presented herein.
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CHAPTER 4 — FLOW AND LOADING CITY OF CHELAN GENERAL SEWER PLAN

Historical Flow

The 2015 through 2019 historical AA, MM, and MD WWTP influent flow volumes in MGD are
summarized in Table 4-1. In 2016, the Chelan Fruit Corporative (Chelan Fruit) reconstructed its fruit
packing facility and began discharging to the City’s collection system. Due to this significant
addition to the collection system, flow and loading analyses in this chapter primarily focus on the
period of 2017 through 2019.

The NPDES permit currently rates the WWTP maximum month average flow capacity at 2.64 MGD.
The City’s NPDES permit stipulates that the City shall submit a plan or schedule for continuing to
maintain capacity when the flow reaches 85 percent of the permitted flow for 3 consecutive
months; 85 percent of the permitted flow is 2.24 MGD. This limitation has not been exceeded by
the WWTP, and as Table 4-1 shows, the current MM flow is approximately 1.046 MGD, or

40 percent of the permitted MM flow.

Table 4-1
Historical WWTP Monthly WWTP Influent Flow (2017-2019)
Flow (MGD) Percent of NPDES
Permit Max.
Average Annual Maximum Day Criteria

2015 0.653 0.992 1.240 38
2016 0.715 0.986 1.250 37
2017 0.748 1.013 1.150 38
2018 0.741 1.042 1.130 39
2019 0.748 1.046 1.280 40
Average 0.721 1.016 1.210 38
Maximum 0.748 1.046 1.280 40

The City's WWTP is permitted for a maximum month average day influent flow of 2.64 MGD.

Since the addition of Chelan Fruit’s new facility, the average annual influent flow has ranged from
0.741 MGD to 0.748 MGD for 2017 through 2019. The single sample values for influent total daily
flow are shown in Chart 4-1. Daily flows typically increase beginning in May and peak at 1.1 to

1.2 MGD between July and August before decreasing steadily through September. This trend aligns
with the tourism season of May through September. During the offseason for tourism, which
generally consists of October through April, total daily flows trend between 0.6 and 0.8 MGD.
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Chart 4-1
Historical WWTP Influent Flow Single Sample Values (2017-2019)
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The monthly flow values are analyzed in further detail later in this chapter for use in establishing an
ERU and per capita basis for flow and loading contribution. Table 4-2 includes the monthly WWTP
influent flow for 2017 through 2019, as well as the maximum 30-day rolling average for each year.
The Washington State Department of Ecology Criteria for Sewage Criteria for Sewage Works Design
(Orange Book) defines the MM flow as “the largest volume of flow anticipated to occur during a
continuous 30-day period, expressed as a daily average.” Average month-by-month flow and
loading is shown for informational purposes in this chapter, but the MM conditions are based on
the peak 30-day rolling average.
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Table 4-2
Historical WWTP Monthly WWTP Influent Flow (2017-2019)

Average Month Flow

(MGD)
2017 | 2018 | 2019
January 0.678 0.693 0.654
February 0.665 0.647 0.626
March 0.695 0.696 0.665
April 0.728 0.675 0.643
May 0.717 0.721 0.725
June 0.782 0.761 0.837
July 0.975 1.002 1.043
August 0.985 0.983 1.002
September 0.795 0.783 0.832
October 0.678 0.682 0.659
November 0.630 0.619 0.621
December 0.643 0.622 0.652
Maximum Month Average Day 1.013 1.042 1.046

The maximum month average day consists of the maximum 30-day rolling average
within a calendar year.

The MM flow has ranged from 1.013 to 1.046 MGD over the last 3 years, with 2018 and 2019 being
consistent at 1.042 and 1.046 MGD, respectively. To be conservative, the 2019 MM flow, which is
the highest in recent years, is used for further analyses in this chapter.

Historical BOD and TSS Loading

The 2015 through 2019 historical AA, MM, and MD BOD and TSS loadings in Ib/d are summarized in
Table 4-3 and Table 4-4, respectively. The NPDES permit currently rates the WWTP maximum
month average BODs and TSS capacity at 4,986 Ib/d and 6,315 Ib/d, respectively. Similar to the
rated flow capacity, the City’s NPDES permit stipulates that the City shall submit a plan or schedule
for continuing to maintain capacity when the loading reaches 85 percent of the permitted loading
for 3 consecutive months; 85 percent of the permitted loading is 4,238 Ib/d for BODsand 5,368 Ib/d
for TSS.
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Table 4-3
Historical WWTP Influent BOD;s Loading

BOD (lb/d) Percent of
NPDES Permit

Max. Month

2015 1,013 1,830 1,957 37
2016 1,177 2,184 2,783 44
2017 1,082 1,507 2,094 30
2018 1,035 1,371 2,192 27
2019 1,188 1,690 2,277 34
Average 1,099 1,716 2,261 34
Maximum 1,188 2,184 2,783 44
Table 4-4
Existing WWTP Influent TSS Loading

TSS (Ib/d) Percent of
NPDES Permit

Max. Month
Average Annual | Maximum Month | Maximum Day | Design Criteria

2015 1,153 1,596 2,747 25
2016 1,534 2,230 3,207 35
2017 1,537 2,927 4,871 46
2018 1,086 1,530 2,282 24
2019 1,164 1,923 2,213 30
Average 1,295 2,041 3,064 32
Maximum 1,537 2,927 4,871 46

As shown in the tables, the MM influent BOD loading has ranged from 27 to 44 percent of the rated
capacity. Similarly, the MM influent TSS loading has ranged from 24 to 46 percent of rated capacity
over the last 5 years. As would be expected, no significant change in loading has occurred due to
the new discharge from Chelan Fruit, which is expected to be primarily rinse water that is low in
BOD and TSS.

Single sample values for influent total daily BODs and TSS are shown in Chart 4-2 for 2017 through
2019. Through this period, samples have generally ranged widely between 500 and 2,000 |b/d, with
TSS generally trending higher than BOD. Samples are taken once per week by a 24-hour composite
influent sampler at the WWTP. The relative infrequency of sampling likely adds to the variability in
the single sample values shown in Chart 4-2.
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Chart 4-2
Historical WWTP Influent BOD and TSS Single Sample Values (2017-2019)
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Table 4-5 includes the monthly WWTP influent loading for 2017 through 2019, as well as the AA
and MM for each year.

Table 4-5
Historical WWTP Monthly WWTP Influent Loading (2017-2019)
Average Month BODs Average Month TSS
(Ib/d) (Ib/d)
2017 | 2018 | 2019 | 2017 | 2018 | 2019
January 808 924 1,075 905 957 1,177
February 1,069 859 1,380 | 1,385 890 858
March 1,319 | 1,207 996 1,511 | 1,530 721
April 1,154 | 1,162 | 1,506 || 1,611 | 1,268 | 1,019
May 890 1,073 | 1,201 | 1,155 | 1,130 | 1,137
June 1,020 | 1,010 | 1,538 || 2,202 | 1,213 | 1,414
July 1,199 | 1,370 | 1,321 || 2,404 | 1,230 | 1,923
August 1,404 | 1,186 | 1,352 || 1,678 | 1,122 | 1,431
September 1,129 691 1,149 | 1,411 972 949
October 895 825 778 1,267 807 920
November 845 920 937 1,510 926 1,122
December 1,181 | 1,169 | 1,105 || 1,224 | 1,010 | 1,288
Annual Average 1,076 1,033 1,195 1,522 1,088 1,163
M?‘:';:g‘e'\;::th 1,507 | 1,371 | 1,690 | 2,927 | 1,530 | 1,923
The maximum month average day consists of the maximum 30-day rolling average within a calendar

year.
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The WWTP influent TSS and BODs values shown in Chart 4-2 and Table 4-5 do not appear to
demonstrate a defined seasonal pattern as is shown with the influent flow data. There could be
many reasons for this potential difference, but one reason may be that WWTP BOD and TSS testing
occurs once during each work week (Monday through Friday) and is unlikely to capture some of the
potentially high loading conditions that are likely to occur on weekends during the peak tourism
season. By contrast, flow data is recorded automatically each day. The larger data set of influent
flow data, which includes weekend measurements, is likely to be a more reliable data set for use in
estimating loading peaking factors as discussed in the Peaking Factor Analysis section.

Sewer Service Customers

The City sewer system provides service to residents within the City limits and the City’s UGA, as
well as to the adjacent districts of LCRD and LCSD. The City and districts have separate billing
systems that track sewer service accounts for each connection and approximate an ERU value for
each account. The billing ERU value is used to equitably bill each account proportional to the flow
and load generated by a single-family residence, which is assumed to equal one ERU. A summary of
the City and each district’s accounts and billing ERUs is provided in this chapter.

Sewer Service Accounts

Chart 4-3 presents the historical active sewer service accounts and billed ERUs for the City and both
districts. These values are based on the City’s accounting of City and LCSD customers and LCRD’s
accounting of LCRD customers.

Chart 4-3
Historical Sewer Billed ERUs and Service Accounts
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Inactive City accounts represent accounts that are not currently in use, or billed, and generally
represent approximately 10 percent or less of the City’s sewer accounts. These accounts typically
are related to properties that are vacant at the time at which data is collected. From 2015 through
2019, there has been a general downward trend in inactive accounts and billed ERUs for the City;
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combined with system growth, this produces the upward trend in active accounts shown in the
City. LCSD and LCRD inactive account information is not available, although active accounts for the
districts have remained relatively steady, with a small rising trend over the last 5 years.

The City’s and districts’ accounting of active sewer accounts and billing ERUs is informational and
intended for comparison to the actual ERU determination and flow and loading projections
provided later in this chapter.

Customer Categories

A historical breakdown of the sewer accounts and billing ERUs by customer categories for both the
City and districts is shown in Table 4-6. The City’s account includes multiple customer categories,
but for the purposes of this GSP, four primary categories are analyzed:
e Single-family residences — typical residential dwelling units;
e Multi-family residences — multi-family units, including apartments, condominiums,
duplexes, etc;
e Industrial — Chelan Fruit is the only industrial sewer account in the City; billing ERUs are
based on metered discharge to the collection system totalized monthly; and
e Commercial — all other customers, including businesses, institutional facilities, etc.
LCRD provides an account breakdown that is similarly summed into these four primary categories.
LCSD account data only consists of the residential and commercial categories as shown in the table.

Table 4-6
Historical Accounting of Active Sewer Accounts and Billing ERUs by Customer Category

City
Single Family Residential | 1,098 | 1,184 | 1,283 | 1,392 | 1,519 | 1,099 | 1,100 | 1,289 | 1,438 | 1,567
Multi-Family Residential | 137 | 139 | 148 | 155 | 158 | 864 | 891 | 914 | 933 | 953
Commercial 211 | 220 | 236 | 250 | 262 | 1,306 | 1,337 | 1,393 | 1,495 | 1,527
Industrial 0 1 1 1 1 0 Unknown | Unknown 371 434
City Total 1,446 | 1,544 | 1,668 | 1,798 | 1,940 | 3,269 | 3,418 | 3,596 | 4,237 | 4,481
LCRD
LCRD Total | 1,085 | 1,116 | 1,144 | 1,196 | 1,231 | 1669 | 1699 | 1,726 | 1,773 | 1,817
LCSD
Residential 269 | 280 | 283 | 286 | 292 | 203 | 306 | 302 | 312 | 318
Commercial 6 8 9 9 9 16 16 16 16 17
LCSD Total 275 | 288 | 291 | 295 | 301 | 309 | 322 | 318 | 328 | 335
Total Service
Total | 2,806 | 2,948 | 3,203 | 3,289 | 3,472 | 5247 | 5439 | 5680 | 6338 | 6,633

The single City industrial customer is Chelan Fruit; ERUs based on average monthly billing.

Analysis of Wastewater Generation by Customer Category

An ERU is defined based on the flow and loading from a typical single-family residence within the
collection system. For the purposes of this GSP, this determination is based on single-family
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residences within the City’s portion of the collection system. As such, the City’s portion of total flow
and loading is separated from that of the two districts and then analyzed by customer category.
After removal of each district’s portion of flow and load, the City’s combined commercial and
residential portion is estimated by subtracting the City’s industrial component, which typically
consists of metered sewer discharges. The remaining portion is further broken down by estimating
the relative portions of single-family, multi-family, and commercial flow and loading with the
assumption that the proportional wastewater discharge from each category is relative to the
potable water consumption by each customer category.

This section of the chapter proceeds through this analysis to determine the City’s single-family
residential portion of flow and load to define the flow and loading per ERU.

LCRD and LCSD

For the purposes of billing each district, the City totalizes the monthly flow volumes from LCRD and
LCSD for comparison to the total influent flow at the WWTP. Table 4-7 provides these historical
flow values on an annual basis.
Table 4-7
Historical LCSD, LCRD, and City Annual Flow Volumes

Annual Flow (gal/year)

WWTP Influent City Portion
Notes:

2015 239,010,000 15,620,736 68,580,580 154,808,684
100% 6.5% 28.7% 64.8%

2016 261,850,000 17,577,073 80,961,170 163,311,757
100% 6.7% 30.9% 62.4%

2017 273,150,000 13,956,398 84,743,630 174,449,972
100% 5.1% 31.0% 63.9%

5018 270,590,000 13,899,878 78,325,930 178,364,192
100% 5.1% 28.9% 65.9%

2019 272,920,000 14,750,672 73,460,690 184,708,638
100% 5.4% 26.9% 67.7%

263,504,000 15,160,951 77,214,400 171,128,649

Average

100% 5.8% 29.3% 64.9%

Of the total WWTP influent, LCSD averages 5 to 6 percent, LCRD averages 29 to 30 percent, and the
City averages 64 to 65 percent. Both districts serve year-round residential and commercial
customers, with flows increasing during the peak tourism months of summer. Additionally, LCRD
serves industrial customers. Chart 4-4 shows the portion of the total WWTP monthly influent
volume from the City and each district. It should be noted that while LCSD averages 5 to 6 percent
of the total volume annually, its contribution climbs disproportionately to LCRD and the City during
June through August, in which it accounts for up to 10 percent of the WWTP influent. This is likely
due the south shore experiencing a higher rate of summer tourist influx or second home usage
relative to year-round usage. Further, the portion of City flows increase in the winter months, likely

J:\DATA\CHE\20-0007\2020 GENERAL SERVICES - SEWER\200007.10 GENERAL SEWER PLAN\10 REPORTS\CHE_GSP CH 4.DOCX (8/1/2023 9:54 AM)

due in part to the increased industrial discharge from Chelan Fruit.
s RH2
——



CHAPTER 4 — FLOW AND LOADING CITY OF CHELAN GENERAL SEWER PLAN

Chart 4-4
City, LCRD, and LCSD Portions of WWTP Influent Flow
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Table 4-8 provides historical monthly flow volumes for both districts and the City.

Table 4-8
Historical LCSD, LCRD, and City Annual Flow Volumes (2017-2019)

LCRD Monthly Flow LCSD Monthly Flow City Portion Monthly Flow

(MG) (MG) (MG)

| 2017 | 2018 | 2019 | 2017 | 2018 | 2019 | 2017 | 2018 | 2019 |
January 6.132 | 5.637 | 5.545 | 0.784 | 0.566 | 0.715 | 14.103 | 15.277 | 14.010
February 5.273 | 5.490 | 4.679 | 0.544 | 0.548 | 0.662 | 12.803 | 12.082 | 12.189
March 8.655 | 7.374 | 6.400 | 0.600 | 0.588 | 0.692 | 12.305 | 13.618 | 13.527
April 7.261 | 5.699 | 4.920 | 0.636 | 0.682 | 0.714 | 13.943 | 13.869 | 13.646
May 6.918 | 6.698 | 6.219 | 1.027 [ 1.003 | 0.848 | 14.275 | 14.639 | 15.423
June 8.162 | 7.376 | 6.282 | 1.620 | 1.507 | 1.814 | 13.687 | 13.947 | 17.004
July 9.009 | 9.321 | 9.220 | 2.704 | 2.463 | 2.942 | 18.498 | 19.267 | 20.179
August 9.208 | 9.673 | 7.983 | 2.285 | 2.742 | 2.891 | 19.037 | 18.045 | 20.176
September | 6.940 | 5.604 | 6.776 | 1.546 | 1.337 | 1.455 | 15.354 | 16.559 | 16.739
October 5.459 | 5379 | 5.144 | 0.908 | 1.182 | 0.850 | 14.642 | 14.569 | 14.436
November | 5.443 | 4.819 | 5.063 | 0591 | 0.677 | 0.592 | 12.855 | 13.084 | 12.975
December | 6.283 | 5255 | 5230 | 0.710 | 0.605 | 0.575 | 12.947 | 13.410 | 14.405
2019 MM (MG) 9.220 2.942 20.179
Percent of Total at MMF 28.5% 9.1% 62.4%

MG = million gallons

The maximum month flow (MMF) for the system typically occurs in July or August. As shown in
Table 4-8, the City’s average portion of the total maximum month flow was 62.4 percent in 2019,
which is used for further analyses.
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City Industrial Customers

Currently, there are no state waste discharge permits issued by Ecology allowing industries within
the City’s sewer service area to discharge to the City’s WWTP. There is one active industrial facility
that discharges to the City’s sewer collection system with coverage under the Ecology-issued Fresh
Fruit Packing General Permit, as follows:

1. Chelan Fruit Plants 1 and 2 (Permit No. WAG435064) discharge from Outfall 003A to the
City’s system. The normal period of this discharge is August through March, with a reduced
discharge from April through July. The discharge typically consists of a combination of:

a. Fruit pre-sizing wastewater with chlorine-based fungicides; and
b. Fruit packing wastewater with chlorine-based fungicides.

In 2016, Chelan Fruit reconstructed its facility to begin discharging to the City’s system under the
requirements of the Fresh Fruit Packer General Permit. Review of available discharge monitoring
data from PARIS for Chelan Fruit Cooperative (CFC) Plants 1 and 2 (Permit No. WAG435064) is
included in Table 4-9.

Table 4-9
Historical Chelan Fruit Plants 1 and 2 Discharge from Outfall 003A to the City’s WWTP
Daily BOD Calculated Daily TSS Calculated
Sample Daily Flow Concentration Daily BOD Concentration Daily TSS
Date (gpd) (mg/L) (Ib/d) (mg/L) (Ib/d)
1/23/2017 80,000 9.22 6 13 9
4/10/2017 60,000 14 7 10 5
9/21/2017 80,000 2.7 2 1 1
10/16/2017 80,000 10 7 3.7 2
1/1/2018 35,000 19.5 6 5 1
6/1/2018 35,000 19.5 6 7 2
10/1/2018 35,000 12 4 4 1
1/1/2019 110,000 58.8 54 5.5 5
4/1/2019 110,000 30 28 6.4 6
6/1/2019 110,000 46.4 43 10.5 10
10/1/2019 110,000 12 11 4 4

The data in Table 4-9 is based on quarterly sampling events. As is shown in the table, BOD and TSS
loading is minimal from Chelan Fruit, as would be expected for a discharge largely consisting of
pre-sizing and packing water usage. As such, loading from this industry is excluded from further
system loading analyses in this chapter.

The City bills Chelan Fruit for sewer system usage based on metered wastewater discharge to the
City’s system totalized monthly. Table 4-10 summarizes the total monthly meter readings and
calculates an average daily discharge by month from Chelan Fruit to the City’s system.
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Table 4-10
Historical Chelan Fruit Plants 1 and 2 Discharge from Outfall 003A to City’s WWTP
Monthly Flow (gallons) Average Daily Flow (gpd)
Month 2018 2019 | 2018 2019
January 2,343,880 4,024,042 75,609 129,808
February 2,992,188 3,373,482 106,864 120,482
March 2,976,073 3,593,402 96,002 115,916
April 2,634,808 3,178,540 87,827 105,951
May 2,681,511 2,421,033 86,500 78,098
June 2,017,727 2,245,748 67,258 74,858
July 1,421,935 1,057,511 45,869 34,113
August 2,020,182 2,349,085 65,167 75,777
September 2,885,141 3,327,022 96,171 110,901
October 3,163,885 2,387,184 102,061 77,006
November 2,864,681 3,727,241 95,489 124,241
December 3,160,993 4,754,031 101,968 153,356
July-August | 4 779 059 1,703,298 55,518 54,945
Average

The maximum discharge for CFC typically occurs during winter months, where flows can average
120,000 gpd over a month, as evidenced by February 2020. However, the peak flow discharge from
Chelan Fruit coincides with the otherwise low-flow season for the City due to the lack of tourist
influx during this period. It is necessary to analyze the July and August average daily discharge from
Chelan Fruit, as it aligns with the typical maximum month period for the rest of the collection
system. For the purposes of the flow analyses, Chelan Fruit is assumed to currently discharge
55,000 gpd on average during the collection system maximum month condition.

City Commercial and Residential Customers

As previously discussed, the relative portions of City residential and commercial wastewater
discharge must be estimated based on potable water consumption. The City completed a Water
System Plan Update in 2018, which included an analysis of domestic water usage by customer
category. Table 4-11 summarizes the City’s total domestic water usage by customer category from
2011 to 2017.
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Table 4-11
Historical Annual Domestic Water Consumption by City Customer Type (1,000 gallons)

Single-Family Multi-Family Commercial/

Residential Residential Industrial Total
2011 224,617 48,900 153,770 427,287
2012 250,063 54,440 171,189 475,692
2013 240,350 52,325 164,540 457,215
2014 257,845 56,134 176,516 490,495
2015 223,812 48,725 178,218 450,755
2016 226,932 51,005 177,748 455,685
2017 241,417 52,071 162,287 455,775
Average 237,862 51,943 169,181 458,986
Portion 52% 11% 37% 100%

Per 2018 Water System Plan.

Table 4-11 shows that these residential portions of consumption have been historically steady on
an average annual condition. Consumption increases significantly in summer months due to
irrigation usage and tourist influx. There is likely some variation in the proportional consumption
throughout the year. The factors that increase consumption in summer months impact all customer
classes, and as such, it is assumed that the annual consumption portions are a good approximation
of the proportional sewer discharge from each customer class. For the purposes of this GSP,

52 percent, 11 percent, and 37 percent are used to estimate the portions of single-family, multi-
family, and commercial portions, respectively, of the City’s wastewater generation. As previously
noted, during the maximum month, Chelan Fruit constitutes 55,000 gpd of industrial flow as the
City’s single industrial discharger. City residential and commercial sewer discharge is calculated
after removal of the industrial component.

Existing ERU and Equivalent Population Determination

The flow and loading per ERU, as well as the equivalent population, can be determined for various
scenarios. Two typical conditions for these determinations are average annual day and maximum
month average day. Systems that have relatively constant flow and loading throughout the year are
well suited for an average annual analysis. Systems with highly seasonal flow and loading, such as
those with high I/l or large population swings, can be better suited for maximum month analyses.
The City is well suited for determination of an ERU and equivalent population based on the
maximum month condition due to tourism influx in the summer months. The average annual,
maximum day, and peak hour scenarios will be used to estimate system-wide flow and loading
based peaking factors as described in the Peaking Factor Analysis section.

In order to estimate the existing sewer system residential population, the LCRD and LCSD portions
of wastewater influent are removed from the total influent values. WWTP influent monthly flow
values have been relatively stable and consistent in recent years; therefore, the 2019 maximum
month flow of 1.046 MGD is used to estimate the equivalent residential population. The City’s
portion of the total WWTP influent is approximately 62.4 percent during the maximum month as
established in Table 4-8, with the remaining portion discharged from LCRD and LCSD. As such, the
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estimated City MM flow was 0.653 MGD in 2019. Using the portions of City sewer discharge by
customer class as identified in Table 4-11, the cumulative discharge associated with each City
customer class is estimated in Table 4-12 for the maximum month in 2019.

Table 4-12
City Portion of WWTP Influent by Customer Type at 2019 Maximum Month

2019 Maximum Month

Parameter Portion
MGD (percent)
Total WWTP Influent 1.046 -
LCRD and LCSD Discharge 0.393 -
City-Only Daily Flow (MGD) 0.653 100
Single-Family Residential Daily Flow (MGD) 0.338 52
Multi-Family Residential Daily Flow (MGD) 0.074 11
Commercial Daily Flow (MGD) 0.186 28
City Industrial Daily Flow (MGD) 0.055 8
Total Residential Daily Flow (MGD) 0.412 63
The portions of City commercial and residential wastewater discharge by class are based on domestic water
consumption.

Similarly, Table 4-13 shows the City’s portion of BOD and TSS loading from single-family residential
customers during the maximum month.

Table 4-13
Estimated City Single-Family Residential Portion of BOD and TSS Loading

City Portions of Daily Loading?

2019 Maximum

Month
WWTP Influent BOD Loading (lb/d) 1,690
City Portion of BOD Loading (Ib/d) 1,055
Single Family Residential Portion of BOD Loading (Ib/d) 547
WWTP Influent TSS Loading (Ib/d) 1,923
City Portion of TSS Loading (lb/d) 1,200
Single-Family Residential Portion of TSS Loading (Ib/d) 622

1. Loadings are assumed to be directly proportional to wastewater flow proportion.

2. No loading is assumed to be associated with the industrial discharge from Chelan Fruit.

In 2019, the City billed approximately 1,570 active ERUs for single-family residences. Some of the
single-family accounts included additional dwelling units that justified a slightly higher ERU
allocation than a typical single-family dwelling unit. Additionally, in 2019 the City billed
approximately 950 active ERUs for multi-family residences, including duplexes, condominiums,
apartments, etc. In order to determine the per capita and per ERU flow and loading rates, the City’s
accounting of single-family residential ERUs and multi-family residential ERUs were analyzed to
determine the representative quantity of residential dwelling units served by the City’s sewer
system that exhibit a daily discharge similar to that of a typical single-family residence. A portion of
accounts that the City categorizes as multi-family are likely to discharge similarly to single-family

4' 14 J:\DATA\CHE\20-0007\2020 GENERAL SERVICES - SEWER\200007.10 GENERAL SEWER PLAN\10 REPORTS\CHE_GSP CH 4.DOCX (8/1/2023 9:54 AM)



CITY OF CHELAN GENERAL SEWER PLAN CHAPTER 4 — FLOW AND LOADING

units. An example is a duplex, which may be allocated 2 billing ERUs, but be categorized as
“multi-family.” For the purposes of this GSP, those ERUs would be closely representative of 2
single-family units and are categorized as such. Similar analyses yielded approximately 1,830 single-
family residential ERUs, which is used in Table 4-14 to estimate the per capita and per ERU flow
and loading rates in the City.
Table 4-14
City ERU and Per Capita Flow and Loading Determination based on Single-Family Residences

City ERU and Per Capita Determinations 2019 Maximum

Month

Flow

Single-Family Residential ERUs 1,830
Average Single-Family Residential Daily Flow (gal) 338,337
Flow per ERU (gpd) 185
Chelan County Capita per Dwelling Unit Estimate (capita/ERU) 2.38
Per Capita Flow Contribution (gpd) 78
BOD

Single-Family Residential Daily BOD (Ib/d) 547
Per ERU BOD Contribution (Ib/d) 0.30
Chelan County Capita per Dwelling Unit Estimate (capita/ERU) 2.38
Per Capita BOD Contribution (lb/d) 0.13
TSS

Single-Family Residential Maximum Month Daily TSS 622
Per ERU TSS Contribution (Ib/d) 0.34
Chelan County Capita per Dwelling Unit Estimate (capita/ERU) 2.38
Per Capita TSS Contribution (Ib/d) 0.14

In the City, an ERU is estimated to equate to 185 gpd, and 0.30 Ib/d BOD, and 0.34 Ib/d TSS based
on the maximum month analysis in Table 4-14. Using the per capita dwelling unit rate of 2.38 in the
City’s UGA per Chapter 3, the per capita rate is estimated at 78 gpd, 0.13 Ib/d BOD, and 0.14 Ib/d
TSS.

The per capita flow rate is below the typically accepted value of 100 gpd. However, lower values
are typical of locations assumed to have relatively high water use efficiency, and/or low I/1, both of
which likely pertain to the City, and as such, 78 gpd is likely representative of the actual per-capita
flow discharge.

As a point of comparison, the 2020 LCRD GSP also estimates low per capita and per ERU flow
contributions for the LCRD system at 75 gpd and 193 gpd, respectively. LCRD residential customers
are served separate irrigation water, whereas City residents utilize potable water for irrigation.
Although this does not directly affect the residential sewer discharge from each area, it complicates
the estimation of per capita sewer discharge and likely lends to the City appearing to have a higher
residential sewer discharge of the two areas. However, for a relative comparison, these two
systems are similar systems, and as expected, both demonstrate low per capita and per ERU flow
rates.
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The per capita BOD and TSS loading values are significantly below the typically accepted value of
0.2 Ib/d. One possible reason for this could be related to the influent BOD and TSS sampling
occurring at the WWTP mid-week, which would not capture the elevated BOD and TSS levels
assumed to occur on weekends when the majority population influx occurs. The estimated
distribution of ERUs and capita per ERU also could cause a lower than typical estimation of BOD
and TSS per capita. However, WWTP influent flow is measured continuously, and the City has a
robust flow data set. Since the flow analysis estimation of 78 gpd per person is in-line with the
expected values for similar systems, it is not recommended that the estimation of ERUs and
equivalent population be further adjusted on the basis of the BOD or TSS per capita loading rates.
To conservatively estimate future conditions, future per ERU and per capita rates can be estimated
to be more in-line with typical values as discussed in the Future Per Capita and ERU Flow and
Loading Definition section.

The sewer flow for each customer category can be expressed in terms of equivalent population and
ERUs for forecasting and planning purposes. The number of ERUs associated with the City
commercial and industrial customers, as well as the two districts, are calculated by dividing the
sewer flow of each customer category by the unit demand per capita and per ERU. Table 4-15
presents the computed equivalent population and ERUs in 2019 for the residential (combined
single-family and multi-family), commercial, and industrial customer categories in the City and for
each district.
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Table 4-15
2019 Sewer Equivalent Population and ERUs

i Equivalen
Parameter Eg::}llzlt?:::\ Resi:;:::lntai‘acliJ Utn it
Per Unit Flow Contribution (gpd) 78 185
City
Total Residential Daily Flow (gpd) 412,200
Existing System Residential Population 5,306 2,230
Commercial Daily Flow (gpd) 185,600
Equivalent Population 2,389 1,004
Industrial Daily Flow (gpd) 55,000
Equivalent Population 708 297
City Total Equivalent Existing System Population and ERUs 8,403 3,531
LCRD?
Daily Flow (gpd) 298,300
Equivalent Population and ERUs 3,840 1,613
LCSD
Daily Flow (gpd) 95,200
Equivalent Population and ERUs 1,226 515
Total System Equivalent Population 13,469 5,659

1. ERUs shown are estimated on a flow and loading basis and do not align exactly with currently billed ERUs.

2. The LCRD equivalent population and ERUs shown are estimated based on the City’s per capita and per ERU rates.

3. Flow values are rounded to the nearest 1,000 gallons.
The estimated population in the combined City limits and UGA is 4,577 for 2019, as shown in Table
3-1. The estimated City residential wastewater collection system population approximately
averages 5,300 during the maximum month as shown in Table 4-15. This population is not
expected to exactly match the City limits or UGA population for the following reasons:

e The existing sewer service area extends beyond the City limits but does not fully cover the
entire City UGA.

e A portion of the developed parcels within the City limits and UGA are served by on-site
septic systems.

e The summer influx of tourists or residents with vacation homes in the Chelan area increases
the effective population during the maximum month compared to winter or average annual
conditions.

These factors are further analyzed in the sections that follow.

Septic Systems

There are parcels within the UGA that are currently served by on-site septic systems. As septic
systems fail within the UGA, City code requires that the homeowners connect to the City’s
municipal wastewater system in accordance with certain criteria as discussed in Chapter 5. As a
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conservative estimate for the purposes of this GSP, it is assumed that the existing septic systems
within the UGA will be converted to connections to the City’s collection system during the planning
period.

In order to estimate the residential population within the UGA that is served by septic systems,
domestic water and sewer service coverage of the UGA was analyzed. Residential units that are
served domestic water, but not domestic sewer, are assumed to utilize on-site septic systems. In
2019, the City served 453 residential accounts with domestic water but no sanitary sewer. The
majority of these accounts are in the Chelan Hills area, with some in the Lord Acres area. There are
a few instances of residences in the UGA that were neither served by domestic water nor sanitary
sewer, such as the south shore, but these are minimal and are not significant for this analysis.

Based on the 453 residences assumed to have septic systems in the UGA, and using the UGA
dwelling unit rate of 2.38 people per dwelling unit, it is estimated that the UGA residential
population served by septic systems is approximately 1,100 people. This value is utilized in
projecting future sanitary sewer system customers as septic systems fail and residences are
converted to sanitary sewer service during the planning period.

Peaking Factor Analysis

In order to establish projected flow scenarios for a sewer system, peaking factors are determined
for the existing system that can then be applied to future flow rates. Peaking factors are ratios used
to relate high flow conditions to average or low flow conditions. Typically, factors are derived to
compare the MM, MD, and PH to the AA condition. These are necessary for the analysis and design
of specific system components.

The previous analyses focused on established ERUs on a maximum month basis, as it is critical to
understand this condition for the City, where maximum months are driven by an influx of tourists
and vacations. This section establishes the peaking factors based on historical flow and loading,
with all factors related to the AA condition, as is the standard convention.

Maximum Month and Maximum Day Analysis

Table 4-16 summarizes the historical WWTP AA flow, MM flow, and MD flow on an annual basis for
2015 through 2019. These values are used to establish the MM/AA flow and MD/AA flow peaking
factors shown in Table 4-16.
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Table 4-16
Historical Daily Influent Peaking Factors to the WWTP

Peaking Factor

Flow Scenario (in terms of
AA flow)
2015 Average Annual Flow 0.653 1.00
2015 Maximum Month Average Day Flow 0.992 1.52
2015 Maximum Day Flow 1.240 1.90
2016 Average Annual Flow 0.715 1.00
2016 Maximum Month Average Day Flow 0.986 1.38
2016 Maximum Day Flow 1.250 1.75
2017 Average Annual Flow 0.748 1.00
2017 Maximum Month Average Day Flow 1.013 1.35
2017 Maximum Day Flow 1.150 1.54
2018 Average Annual Flow 0.741 1.00
2018 Maximum Month Average Day Flow 1.042 1.41
2018 Maximum Day Flow 1.130 1.52
2019 Average Annual Flow 0.748 1.00
2019 Maximum Month Average Day Flow 1.046 1.40
2019 Maximum Day Flow 1.280 1.71
MM/AA Flow Peaking Factor 1.52
MD/AA Flow Peaking Factor 1.90

To be conservative, the maximum peaking factor values from 2015 through 2019 are used for the
projections in this GSP. This equates to a MM/AA flow peaking factor of 1.52 and a MD/AA flow
peaking factor of 1.90.

Peak Hour Analysis

The Orange Book defines the peak hour flow as the largest volume of flow anticipated to occur
during a 1-hour period, expressed as a daily or hourly average. Section C1-3.3.2 of the Orange Book
requires collection system piping, and subsequently lift stations and forcemains, be designed to
pass the projected peak hour flow. For complicated collections systems with multiple lift stations,
such as the City, a measured peak hour flow for each basin may not be available or realistic to
determine. In such cases, the Orange Book recommends using a standard peaking factor to
determine the peak hour flow based on the average design flow, as shown in Chart 4-5.
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Chart4-5
Ratio of Peak Hourly Flow to Design Average Flow (Orange Book Figure C1-1)
Ratio of Q
peak hourly/
Q design
average
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Qpeakhourly 18 +VP
Source: Fair, G.M. and Gayer, J.C. Water Q design average - 4+P
Supply and Wastewater Disposal, Q peak hourly = Maximum rate of wastewater flow (peak hourly flow)
First Ed., John Wiley and Sons, Inc., Q design average = Design average daily wastewater flow
New York (1954). p. 136. P = Population in thousands

For small areas similar to the City’s individual collection system basins, a PH factor of 3to 4 is
typical. For larger areas, such as the entire system influent to the WWTP, a smaller peaking factor
may be used, though not less than 2.5 per the Orange Book. For the City, the PH flow at the WWTP
is determined from actual flow data as shown in Table 4-17.
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Table 4-17
Top Three Influent WWTP Peak Hour Flow Events (2017-2019)

Parameter Flow

MGD gpm
2017
Average Annual Flow 0.748 519
Peak Hour Event: June 14 2.008 1395
Peak Hour Event: July 4 1.958 1360
Peak Hour Event: May 25 1.958 1360
PH/AA Peaking Factor 2.7
2018
Average Annual Flow 0.740 514
Peak Hour Event: April 7 2.244 1558
Peak Hour Event: September 2 2.116 1470
Peak Hour Event: April 3 1.881 1306
PH/AA Peaking Factor 3.0
2019
Average Annual Flow 0.747 518
Peak Hour Event: July 2 2.688 1,867
Peak Hour Event: August 16 2.350 1,632
Peak Hour Event: July 6 2.001 1,389
PH/AA Peaking Factor 3.6
Maximum 3-Year PH/AA Peaking Factor 3.6

As shown in the table, the peak hour condition typically occurs during the peak tourism period
between Memorial Day and Labor Day. The range of the three largest peak hour events for each
year of 2017 through 2019 is 1,306 to 1,867 gpm, with the maximum PH to AA flow factor being 3.6
at the WWTP. To maintain consistency with existing flow conditions, the PH to AA factor of 3.6 is
used to analyze existing system and future conditions.

Hydraulic modeling for collection system capacity analyses at existing and future PH conditions is
provided in Chapter 6.

Summary of Existing Equivalent Service Area Population and ERUs

The estimated City residential sewer system population during the maximum month is 5,300. The
maximum month to AA peaking factor is shown as approximately 1.5. Assuming the per capita
sewer system flow and loading rates remain relatively constant throughout the year, the average
annual residential sewer system population would be estimated at approximately 3,500.

As a point of comparison, the 2019 estimated population in the combined City and UGA is 4,577,
and it is estimated that 1,100 of those people are served by on-site septic systems, leaving
approximately 3,477 people to be served year-round by the sewer system.
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Both analyses closely align for a year-round City residential sewer system population of 3,500.
Based on this, it is recommended that the following rates be used as the basis for existing
customers at the maximum month condition:

e Per capita: 78 gpd, 0.13 Ib/d BOD, and 0.14 |b/d TSS.
e Per ERU: 185 gpd, 0.30 Ib/d BOD, and 0.34 Ib/d TSS.

Due to the difficulty in estimating existing per capita and per ERU rates and the potential variability
in future rates, more conservative values closer to standard design values can be used for
projections of future rates as discussed later in this chapter.

Inflow and Infiltration Analysis

Background

I/l is the combination of groundwater and surface water that enters the sewer system. Infiltration
is groundwater entering the sewer system through defects in the sewer system infrastructure, such
as fractured pipes and leaking manholes and pipe joints. Inflow is surface water that enters the
sewer system from sources such as building roofs, street drains, and leaky manhole covers.

A sanitary sewer system must be able to carry the domestic wastewater generated by utility
customers and the extraneous /I that is a part of every sewer collection system. Excessive I/l in the
sewer collection system can lead to serious issues within the collection system that may include
wastewater system backups and overflows to accelerating the structural deficiencies of the
collection system. Excessive /I also can inflate capacity requirements of the proposed collection
and treatment system infrastructure.

Reducing I/l in a sewer collection system can reduce the risk of sanitary sewer overflows and the
cost of treating wastewater. By reducing or eliminating I/l sources, the extraneous water that
previously occupied the conveyance and treatment system can now be occupied by sewage flows.
This leads to delaying conveyance and treatment projects that were needed because of the
extraneous I/l water.

The U.S. Environmental Protection Agency (EPA) published a report in May 1985,
Infiltration/Inflow, I/l Analysis and Project Certification, which developed guidelines to help
determine what amount of 1/ is considered to be excessive and what amount can be cost-
effectively removed. The report established I/l flow rates that are considered normal or acceptable
based on surveys and statistical evaluations of data from hundreds of cities across the nation.
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Infiltration

The EPA’s guideline for determination of non-excessive infiltration was based on the national
average for dry weather flow of 120 gallons per capita per day (gpcd). For infiltration to be
considered non-excessive, the average daily flow must be less than 120 gpcd (i.e., a 7- to 14-day
average measured during periods of seasonal high groundwater). Significant commercial and
industrial customers greater than 50,000 gpd typically are removed from the daily discharge to
calculate the per capita dry weather flow.

Although it can be difficult to determine how much of the flow is due to I/I, peak inflow will
generally occur immediately during or just after a significant rain event, while peak infiltration will
occur during high groundwater. The topography of the region, with terrain sloping relatively
steeply toward the lake, reduces the likelihood of high groundwater to areas nearest the lake,
where groundwater elevations are likely to fluctuate with lake elevation. Public Utility District No. 1
of Chelan County (PUD) operates the Lake Chelan Dam at the outlet of Lake Chelan to manage the
lake level for recreation, navigation, and water supply while producing power at a power
generation facility that is located in Chelan Falls at the base of the Chelan River gorge. The lake
level is maintained at approximately 1,100 feet above mean sea level during the summer months.
The PUD releases lake water through the dam each fall, dropping the lake level about 15 feet to
allow for the capture of spring snowmelt runoff. Chart 4-6 shows the average lake level trend
compared to the WWTP influent flow single sample values.
Chart 4-6
Daily WWTP Influent Flow and Lake Chelan Water Surface Elevation (2017-2019)
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The period when the lake is at its highest level coincides with the peak tourism season, making it
difficult to assess the impact of increased lake level on infiltration to the City’s system. As shown in
Chart 4-7, there was no precipitation during the 14-day period from August 15, 2019 to August 29,
2019. During this period, lake level was at its maximum and WWTP influent averaged
approximately 1.0 MGD.
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Chart 4-7
Daily WWTP Influent Flow and Daily Precipitation (Aug 15, through 29, 2019)
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Precipitation data derived from WSU AgWeather databased, Chelan.S station.

Based on Table 4-8, the City’s portion of flow is approximately 62.4 percent during the maximum
month, with the remainder coming from LCRD and LCSD. This equates to approximately 624,000
gpd during the period shown in Chart 4-7. Removing 55,000 gpd of industrial discharge from Chelan
Fruit, the City’s commercial and residential classes contributed approximately 569,000 gpd during
this period. Per the Existing ERU and Equivalent Population Determination section, the City
supports an equivalent peak season residential population of 5,300 people, equating to 107 gpd
per person per the EPA’s calculation method for infiltration. As such, the City’s system is below the
EPA’s dry weather infiltration threshold of 120 gpd per person, showing that infiltration due to
groundwater is not excessive for the City’s system.

An infiltration analysis for LCRD was completed as part of the 2020 LCRD GSP and infiltration was
deemed to be non-excessive.

As noted in the 2008 GSP, LCSD historically had asbestos concrete forcemains that were a
significant source of infiltration. This was alleviated when the forcemains were replaced with
in-lake high-density polyethylene (HDPE) pipes. However, it is possible that LCSD still experiences
some infiltration. LCSD had a maximum month flow of 0.095 MGD in July 2019 per Table 4-8. LCSD
serves primarily residential customers, with 335 billed ERUs in 2019 per Table 4-6. If the City’s UGA
capita per dwelling unit rate of 2.38 was applied to all LCSD billed ERUs, the expected population
equivalent would be 797. This would equate to a per capita flow rate of 119 gpcd, which is near the
threshold for excessive infiltration of 120 gpcd. This increased rate could be related to multiple
factors:

e The commercial accounts and ERUs for LCSD are not equitably distributed, which skews the
residential per capita flow rate upward. This could be reviewed through further analysis of
the flows from commercial dischargers;
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e The actual capita per dwelling unit rate is higher than 2.38 on the south shore of Lake
Chelan, due to the high influx of vacationers and tourists to the area. It is unlikely that this
could be accurately quantified; and

e Some infiltration due to high lake levels could be entering the LCSD in-lake lift stations
and/or force mains. Monitoring of lift station levels during low flow periods (such as
mid-week nights or early mornings) could provide insight into potential infiltration.

Though the per capita excessive infiltration threshold does not appear to be exceeded by LCSD, it is
recommended LCSD’s commercial ERU distribution potential infiltration at the lift stations be
reviewed outside the scope of this GSP.

Additionally, the 2008 GSP noted the following locations of in-lake or near-lake piping that could be
subject to infiltration:

e Submerged pipe crossings between the old commuter and Lift Station No. 1.
e The 6-inch siphon piping on the south end near the Webster Avenue Bridge.
e Two sections of 8-inch collection system piping discharging to Lift Station No. 8.
e Collection system piping near Lift Station No. 3.
The pipes between the old commuter and Lift Station No. 1, as well as the siphon pipe by the

Webster Avenue Bridge, have since been abandoned and are no longer a concern for infiltration.
The other two locations exhibit elevated potential for infiltration to the system.

Inflow

Chart 4-8 compares WWTP influent flow single sample values to daily precipitation values for 2017
through 2019. As is evidenced by the table, influent flow rate increases inversely to precipitation,
due to the influx of tourists during the dry summer months.

Chart 4-8
WWTP Influent Flow Single Sample Values to Daily Precipitation Values for 2017 through 2019
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Precipitation data derived from WSU AgWeather databased, Chelan.S station.

The EPA report provides guidelines for determining whether inflow can be classified as
non-excessive. Inflow is non-excessive if the average daily flow during periods of heavy rainfall or

J:\DATA\CHE\20-0007\2020 GENERAL SERVICES - SEWER\200007.10 GENERAL SEWER PLAN\10 REPORTS\CHE_GSP CH 4.DOCX (8/1/2023 9:54 AM) 4'2 5 & 2
~



CHAPTER 4 — FLOW AND LOADING CITY OF CHELAN GENERAL SEWER PLAN

spring thaw (i.e., any event that creates surface ponding and surface runoff) does not exceed

275 gpcd. As shown in Chart 4-8, the highest precipitation months occur approximately between
November and April. Though snow depth data is not readily available for the City, these months
also represent the period in which runoff from snow melting occurs. As shown in the Existing ERU
and Equivalent Population Determination section, the estimated equivalent City residential sewer
service population is approximately 5,300 during the maximum month, and the AA sewer service
population is estimated at 3,500. Based on the AA population and the threshold of 275 gpcd for
excessive inflow, 0.963 MGD would be the threshold for excessive inflow during the highest
precipitation months for this population. This threshold is well above the maximum month flow of
0.598 MGD for the City’s combined residential and commercial flow as shown in Table 4-12. As
such, inflow is not considered excessive for the City’s collection system.

For reference, Chart 4-9 shows WWTP influent flow single sample values and daily precipitation
values for the period of February 12, 2017 through April 23, 2017.

Chart 4-9
WWTP Influent Flow Single Sample Values to Daily Precipitation Values for February through
April 2017
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Precipitation data derived from WSU AgWeather databased, Chelan.S station.

There is a minor correlation between precipitation events and increased inflow, as evidenced near
February 18, through February 20, 2017 on April 12, through April 14, 2017. These dates show
minor excursions in influent flow above the average flow trend for the period but are not excessive.
However, these similar trends can be reviewed periodically by the City, especially within individual
sewer basins, to determine if there are localized cross connections between stormwater systems to
the sewer system that should be rectified if identified.

Though system I/l is non-excessive, the City should be aware of the locations with potential
increased I/I. As the system grows and excess capacity is reduced, improvements to target
locations with high I/l potential may be worthwhile to the City.
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Projected Flow and Loading

With existing flow and loading rates defined, projected flow and loading can be developed for use
in analyzing the system performance in future conditions. This information is used to determine the
necessary capital improvements as outlined in Chapter 6.

Flow and Loading Projection Assumptions

The projected flow at the WWTP, and the flow distribution to the various basins, was developed
using the following assumptions:

e The primary per capita and per ERU flow and loading is based on the maximum month
condition.

e System-wide and basin-specific flow and loading at AA, MD, and PH conditions are
estimated based on the peaking factors previously defined in this chapter, in conjunction
with the per capita and per ERU definitions.

e Existing ERUs are assumed to contribute flow and loading to the system at the existing unit
rates in future conditions.

e All future ERUs are assumed to contribute flow and loading to the system at the defined
future ERU rate.

e Information regarding approved and pending developments, obtained from the City, was
used to allocate the projected basin-specific flow rates.

Future Customer Assumptions

The future collection system is assumed to include customers similar to the four primary existing
customer categories. For planning purposes, the City’s collection system is planned to cover the
entire City UGA in 20 years while maintaining service to the customers that exist outside of the
UGA (LCRD and LCSD). This is a conservative approximation of future conditions to ensure that the
City can adequately plan infrastructure improvements. All customer growth is assumed to occur
within these areas.

In order to project growth of system flow and loading, the following basis for growth within each
primary customer category is used:

e Residential — growth in flow and loading is based on population growth as established in
Chapter 3, using the per capita flow and loading rates established in this chapter.

o Septic system conversions — the City should conservatively plan for new connections
to the sewer system to serve septic systems that fail during the planning period and
can be connected to the City’s system through a reasonable extension of
infrastructure. For the purposes of this analysis, it is conservatively assumed that
50 percent of all septic systems within the UGA will be connected to the City’s
system by the end of the planning period, with connections occurring linearly
through the planning period. This equates to approximately 220 septic system
conversions of the estimated 435 existing residential septic systems in the UGA.
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e Commercial — growth in flow and loading is assumed to be directly proportional to
residential growth.

e Industrial — growth of this customer category is extremely difficult to predict, due to the
varied flow and loading characteristics by different industries. For planning purposes, the
City has decided to allocate 1,000 total ERUs for industrial discharge during the planning
period. For projections, is assumed that this allocation will be fully utilized in 20 years, with
the allocations occurring linearly throughout the planning period up to the full allocation.

The following sections project growth within the City portion of the sewer service area and LCSD
per the assumptions stated. Growth projections for LCRD are based on the LCRD GSP that was in
progress during the drafting of this Plan.

Future Per Capita and ERU Flow and Loading Definition

Flow

The typical design value of 100 gpcd is shown in the Orange Book as guidance for system planning
when no other data is available to determine the daily per capita sanitary sewer flow contribution.
The existing system analyses estimated the current daily per capita flow contribution is 78 gpcd. As
noted, it is recommended that future flow contributions be conservatively estimated, although the
current per capita flow contribution is indicative of a system with low /1, high water use efficiency,
and other factors that justify a lower projected per capita rate than 100 gpcd. It is recommended
that the City use a moderately conservative rate of 85 gpcd for estimating flow from future
residents.

Loading

The typical design value of 0.2 Ib/d per person is recommended by the Orange Book for estimating
daily BOD and TSS loading. The current estimated daily loading of 0.13 Ib/d BOD and 0.14 Ib/d TSS
is low and unlikely to be indicative of future per capita loading rates. It is recommended that the
City use the typical design value of 0.2 Ib/d per person for estimating BOD and TSS loading from
both the existing and any new population at future conditions.
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ERU Definition

Based on the projected per capita flow and loading rates, and using the City’s UGA rate of
2.38 people per dwelling unit, Table 4-18 establishes the per capita and per ERU flow and loading
basis for future connections to the City’s system at various conditions.

Table 4-18
Future Per Capita and ERU Definition
ERU Basis

Average Annual ‘ Max. Month Max. Day Peak Hour
Parameter
Peaking Factor (ratio to
Averagge Annuaf) 1.00 1.52 1.90 4.00
Flow (gpcd) 56 132 85 200 106 250 - -
Flow (gpm) - - - - - - 0.16 0.37
BOD Loading (ppcd) 0.20 0.48 0.20 0.48 0.25 0.60 - -
TSS Loading (ppcd) 0.20 0.48 0.20 0.48 0.25 0.60 - -

ppcd = pounds per capita per day

1. The value of 200 gpd/ERU at the MM condition is rounded to the nearest 10 gallons.

2. The per capita and per ERU loading rates established should be the same at the MM and AA conditions.

3. Peak hour loading is not a typical design parameter and is not estimated here.

4. The peak hour factor for future ERUs is assumed to be 4.0, whereas it is estimated at 3.6 for existing ERUs.

The AA, MD, and PH flow conditions are projected relative to the AA condition using the associated
peaking factor. It is recommended that the future per capita and per ERU BOD and TSS loading
rates established for the maximum month condition also be attributed for the AA condition. The
MD BOD and TSS loading rates are estimated relative to flow increases between the MD and the
maximum month.

PH loading conditions are not estimated as they are not a design or planning value that is typically
used.

Projected ERUs and Equivalent Population

Utilizing the growth projection methods previously established for each customer category,
Table 4-19 and Table 4-20 show the population equivalents and projected ERUs for the 2030 and
2040 conditions, compared to 2019.
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Table 4-19
Equivalent Population Projections at Maximum Month

ERVR 2030 (10-Years) 2040 (20-Years)
“Growth | Total | Growth
City Population 4,265 + 609 4,874 + 642 5,516
UGA Population 4,577 + 667 5,244 + 691 5,935
City
Residential 5,306 +774 6,080 + 801 6,881
Septic Conversions 0 +262 262 +262 524
Commercial (Equivalent) 2,389 + 348 2,738 + 361 3,098
Industrial (Equivalent) 708 + 836 1,544 + 836 2,380
City Total (Equivalent) 8,403 +2,220 | 10,623 | +2,259 | 12,882
LCRD Total (Equivalent) 3,840 +1,217 5,058 + 1,369 6,426
LCSD Total (Equivalent) 1,226 +179 1,404 + 185 1,589
Total System (Equivalent) 13,469 +3,616 17,085 + 3,813 20,898

LCRD and LCSD population equivalents estimated based on the City’s ERU definition and the City UGA
estimate of 2.38 capita/ERU.

Table 4-20
ERU Projections at Maximum Month

2030 (10-Years) 2040 (20-Years)
Parameter
Growth Growth
City
Residential 2,230 +325 2,555 + 336 2,891
Septic Conversions 0 +110 110 +110 220
Commercial 1,004 + 146 1,150 +152 1,302
Industrial 297 + 351 649 + 351 1,000
City Total 3,531 +933 4,464 + 949 5,413
LCRD Total 1,613 +512 2,125 +575 2,700
LCSD Total 515 +75 590 +78 668
Total System 5,659 +1,519 7,179 +1,602 8,780

LCRD and LCSD ERUs are estimated based on the City’s ERU definition. ERUs shown in this table do not match current

billing ERUs.

Projected Flow

Assuming the existing per ERU and per capita flow rate remains at the current level through the
planning period, and utilizing the flow rate for future ERUs per Table 4-18, the projected system

flow is provided in Table 4-21.
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Table 4-21
Projected WWTP Influent Flow (MGD) at Maximum Month

" 2019 ‘ 2030 (10-Years) 2040 (20-Years)

Parameter

City

Residential 0.412 | 0065 | 0477 | 0067 | 0545
Septic Conversions 0.000 0.022 0.022 0.022 0.044

Commercial 0.186 | 0.029 | 0215 | 0.030 | 0245

Industrial 0.055 | 0.070 | 0125 | 0070 | 0.196

City Total 0.653 | 0.187 | 0.839 | 0.190 | 1.029

LCRD Total 0298 | 0127 | 0425 | 0115 | 0.540

LCSD Total 0.095 | 0.015 | 0110 | 0016 | 0.126

Total System 1.046 | 0328 | 1375 | 0320 | 1.695

WWTP Rating 2.640

85% of WWTP Rating 2.244

Portion of WWTP Rating | 40% | 52% | 64%

Projected BOD and TSS Loading

Assuming the existing per ERU and per capita BOD and TSS rates remain at the current levels
through the planning period, and utilizing the loading rates for future ERUs per Table 4-18, the
projected system BOD and TSS loading is provided in Table 4-22 and Table 4-23.

Table 4-22
Projected WWTP Influent BODs Loading (Ib/d) at Maximum Month
2030 (10-Years) 2040 (20-Years)
Parameter

City
Residential 666 + 560 1,226 +162 1,388

Septic Conversions 0 +53 53 +53 106
Commercial 300 +252 552 +73 625
Industrial 89 +223 311 +169 480
City Total 1,054 + 1,088 2,143 + 456 2,598
LCRD Total 482 +538 1,020 +276 1,296
LCSD Total 154 +129 283 +37 320
Total System 1,690 + 1,756 3,446 + 769 4,215
WWTP Rating 6,315
85% of WWTP Rating 5,368
Portion of WWTP Rating | 27% | 55% | 67%
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Table 4-23
Projected WWTP Influent TSS Loading (Ib/d) at Maximum Month

Darameter " 2019 ’ 2030 (10-Years) 2040 (20-Years)
Growth Total Growth Total
City
Residential 758 + 469 1,226 + 162 1,388
Septic Conversions 0 +53 53 +53 106
Commercial 341 +211 552 +73 625
Industrial 101 +210 311 +169 480
City Total 1,200 +943 2,143 +456 2,598
LCRD Total 548 +472 1,020 +276 1,296
LCSD Total 175 + 108 283 +37 320
Total System 1,923 +1,523 3,446 + 769 4,215
WWTP Rating 4,986
85% of WWTP Rating 4,238
Portion of WWTP Rating | 39% | 69% | 85%
Summary

The projected flow and loading for each district and the City are summarized in Table 4-24 for AA,
MM, MD, and PH conditions.

Table 4-24
Summary of Existing and Projected Flow and Loading
N Existing (2019) 2030 (10-Year) 2040 (20-Year)
MM MD MM MD MM MD
City
Flow (MGD) | 0.506 | 0.653 | 0.961 | 1.819 || 0.552 | 0.839 | 1.049 | 1.985 || 0.677 | 1.029 | 1.286 | 2.434
BOD (Ib/d) - 1,054 | 1,318 - - 2,143 | 2,677 - - 2,598 | 3,247 -
TSS (Ib/d) - 1,200 | 1,499 - - 2,143 | 2,677 - - 2,598 | 3,247 -
LCRD
Flow (MGD) | 0.201 | 0.298 | 0.382 | 0.724 || 0.280 | 0.425 | 0.531 | 1.005 || 0.355 | 0.540 | 0.675 | 1.277
BOD (Ib/d) - 482 602 - - 1,020 | 1,275 - - 1,296 | 1,619 -
TSS (Ib/d) - 548 685 - - 1,020 | 1,275 - - 1,296 | 1,619 -
LCSD
Flow (MGD) | 0.040 | 0.095 | 0.077 | 0.145 || 0.072 | 0.110 | 0.138 | 0.261 || 0.083 | 0.126 | 0.157 | 0.297
BOD (Ib/d) - 154 192 - - 283 354 - - 320 400 -
TSS (Ib/d) - 175 219 - - 283 354 - - 320 400 -
Total System
Flow (MGD) | 0.748 | 1.046 | 1.421 | 2.688 || 0.904 | 1.375 | 1.718 | 3.250 || 1.115 | 1.695 | 2.118 | 4.008
BOD (Ib/d) - 1,690 | 2,112 - - 3,446 | 4,306 - - 4,215 | 5,267 -
TSS (Ib/d) - 1,923 | 2,403 - - 3,446 | 4,306 - - 4,215 | 5,267 -

Table Note: The peak hour flow rates used in Chapter 6 may exceed the peak hour values shown here to allow for
conservative hydraulic modeling of the collection system components. The values shown in this table are intended to
provide the relative City, LCRD and LCSD portions of the cumulative projected values.
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The system-wide totals are used in Chapter 6 for the analyses of the transfer lift station and the
WWTP. Individual basin totals are used for analysis of collection system components via hydraulic
modeling as presented in Chapter 6.
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5 | POLICIES AND STANDARDS

Introduction

The City provides sanitary sewer service for the City and other customers according to the design
criteria, laws, and policies that originate from the EPA and Ecology. These laws, as well as City
policies, guide the planning, design, construction, operation, and maintenance of the sewer system.
The overall objective is to ensure that the City provides high-quality sewer service at a fair and
reasonable cost to its customers and to set the standards the City must meet to ensure that the
sewer system is adequate to meet existing and future flow and loading. The system’s ability to
handle future conditions is detailed in Chapter 6, and the recommended improvements necessary
to provide an adequate level of service are identified in Chapter 7.

The City Council adopts regulations and policies. The City’s policies cannot be less stringent or in
conflict with those established by federal and state governments. The City’s policies take the form
of ordinances, memoranda, and operational procedures, many of which are summarized in this
chapter. Policies and standards related to the sanitary sewer system are primarily included in the
following documents:

e City of Chelan Municipal Code Title 13 — Water and Sewers (CMC).
e City of Chelan Standards, Section 3 — Sewer Standards, Section 4 — Sewer Designs, and
Section 10 — Utility Designs (City Standards).

The City also will periodically update this GSP, including the coordinated land use element, so that
sufficient sewer system capacity exists or can be efficiently and logically extended to support
planned growth.
Policies and standards associated with the following are presented in this chapter.

e Regulations

e Customer Service and Connections

e Collection Systems

e Septic Systems

e Other Sewer Utilities

e Department Organization

e Operations

e Finances
This chapter provides a review of the City’s primary sanitary sewer system standards, policies, and
criteria as necessary to provide recommendations for any changes or improvements. The details for

the existing standards, policies, and criteria can be found in the applicable codes and standards
referenced herein.
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Regulations

National Pollutant Discharge Elimination System Permit

Wastewater discharged to surface waters of the State shall have an NPDES permit issued by
Ecology, as discussed in Chapter 2. The permit contains the WWTP influent flow and loading design
criteria, effluent quality standards, monitoring requirements, pretreatment requirements, and
system maintenance requirements. A copy of the City’s NPDES permit is included in Appendix A.

Customer Service and Connection Policies

CMC 13.06.010 states that “For the protection of the health and welfare of the citizens of the City
... the policy and goal of the city that all sewage and polluted waters generated within the city and
the city’s urban growth area shall be ultimately discharged into, and treated by, the city’s sewage
treatment plant.” Further, all new sewer discharges in the area should be connected to the City’s
system, and as feasible, existing points of discharge also should be connected to the City’s system.

Additionally, CMC 13.34.010 states that the City may extend utilities beyond City limits to
properties within the UGA in accordance with the City’s Comprehensive Plan and the GMA, with the
further goal that the properties “...to which these utility services are extended ultimately become
annexed to the city.”

As such, the City must:

e Adequately plan to increase the capacity of the collection system and WWTP as necessary
to support increased usage influenced by the City’s growth and economic development; and

e Continue the development of City ordinances regulating public use of the City sewer system
and update as required.

The City generally intends for the Sewer Service Area to match the City limits wherever feasible.
Sewer service may be extended outside of City limits where allowed by City Code or policy.

Chapter 13.06 CMC governs connections to the City’s sewer collection system within City limits.
The primary polices that relate to future planning and design are as follows:
e Regarding connections within City limits, where public sewer is available:
o All new construction must connect;
o Any property with a private on-site sewer system failure located within 200 feet of
public sewer must connect; and
o Any property deemed necessary for connection to protect public health as certified
by the local health officer must connect.
e Regarding connections within City limits, where public sewer is not available:

o Private on-site sewer systems may be employed per the requirements of the
Chelan-Douglas Health District and the City; and

o When public sewer service becomes available (within 200 feet), properties served by
on-site sewer systems must connect to the City’s sewer collection system and the
on-site system must be abandoned.
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Chapter 13.34 CMC governs connections to the City’s sewer collection system outside of City limits.
The primary polices that relate to future planning and design are as follows.

e Regarding connections within the UGA limits:

o The City’s policy is to extend infrastructure to properties beyond the City limits but
within the UGA if the proposed utility extension aligns with planning and the
properties served will be annexed into the City in a timely manner.

e Regarding connections outside the UGA limits:

o The City’s policy is to allow extension to properties within 0.6 miles of the 1,100-foot
shoreline mark for Lake Chelan. This is in accordance with the recommendations of
the Lake Chelan Water Quality Plan (1991) to minimize on-site sewage disposal
systems near the lake. This allowance is contingent upon development outside the
UGA being maintained at rural densities and that the utility extension is financially
supportable.

General connection requirements for the City’s sanitary sewer system, regardless of connection
location, are as follows:

e Stormwater or other unpolluted drainage must be separated from the discharge from any
property and not discharged to the sanitary sewer system;

e Substantial amounts of cooling water or industrial process waters shall not be discharged to
the sanitary sewer system;

e Discharges may not include constituents (i.e. hydrocarbons) or exhibit parameters (i.e. high
temperature) that “may have a deleterious effect upon the sewage works, processes,
equipment or receiving waters, or which otherwise create a hazard to life or constitute a
public nuisance (CMC 13.06.060);”

e Grease, oil, and sand separators shall be provided for specific discharges as required by the
City; and

e Industrial discharges shall be metered for monitoring and billing purposes as required by
the City.

For small or simple connections (residences and small businesses), the City typically will review the
availability for sewer service and system capacity as part of the sewer service application process.
This review generally occurs at the time that application is made for a building permit.

In the case of large or complicated connections (developments and large commercial/industrial
customers), the City may require a development review agreement prior to performing analyses
related to service availability and capacity. In these instances, the cost of these analyses is borne by
the developer.

In all cases, a formal application for sewer service is necessary prior to the City reviewing
engineered plans or providing billing or other information related to the connection. Sewer
collection system plans must be prepared and stamped by a civil engineer licensed in the State of
Washington.

Sewer system extensions, as necessitated by proposed developments, shall be approved by the
Department of Public Works and must conform to the City’s GSP, Ecology, and WAC requirements,

J:\DATA\CHE\20-0007\2020 GENERAL SERVICES - SEWER\200007.10 GENERAL SEWER PLAN\10 REPORTS\CHE_GSP CH 5.DOCX (8/1/2023 9:24 AM) 5_3 R H 2
~



CHAPTER 5 — POLICIES AND STANDARDS CITY OF CHELAN GENERAL SEWER PLAN

the CMC, and the most current City Standards. All costs of the extension shall be borne by the
developer or applicant. The current City Standards for sanitary sewer are included in Appendix C.
Section 3 of these standards provides additional requirements related to connections and sewer
extensions.

Recommendations for Customer Service Policies

At a minimum, the following is recommended related to customer service policies.

e Update the City Standards for sanitary sewer systems currently and define an interval (i.e.
5 years) for periodic review and update unless necessitated sooner.

Collection System Policies and Design Criteria

General Criteria

The following outlines the general criteria for sanitary sewer system design.

e Collection system infrastructure improvements shall be approved by the Department of
Public Works, must conform to the City’s GSP, Ecology, and WAC requirements, and shall be
designed and constructed in accordance with the most current City Standards.

e Utility easements shall be in accordance with Section 10 of the City Standards.
e Standards for sewer system facilities are defined by WAC 173-240-050.

e All sewer lines and facilities within the City shall be designed and stamped in accordance
with good engineering practice by a professional engineer with the minimum design criteria
presented in the most current version of the Criteria for Sewage Works Design (Orange
Book), prepared by Ecology.

Gravity Sewers Design Criteria

e Except as superseded by more stringent requirements in the City Standards or CMC, gravity
sewers shall follow the requirements of Chapter C1 of the Orange Book. This includes
standards and guidelines for design considerations (e.g., minimum pipe sizes, pipe slopes,
and wastewater velocities), maintenance considerations, estimating wastewater flow rates,
manhole locations, leak testing, and separation from other underground utilities. These
criteria have been established to ensure that the sanitary sewers convey the sewage and
protect the public health and environment. The sewer lines also shall conform to the latest
regulatory requirements relating to design.

e The City Standards provide requirements for materials, sizing, construction methods, etc.
for mainlines and side sewers.

Lift Station and Force Main Design Criteria

e Except as superseded by more stringent requirements in the City Standards or CMC, lift
stations and force mains shall follow the requirements of Chapter C2 of the Orange Book.
These facilities also shall conform to the latest regulatory requirements relating to design.
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Recommendations for Collection System Policies and Design Criteria

At a minimum, the following is recommended related to collection system policies and design
criteria.

e As previously noted, the City Standards for sanitary sewer should be updated currently, and
then periodically reviewed and updated in the future. At the time of the drafting of this
GSP, Ecology was in the process of updating the Orange Book. City Standards should reflect
the changes to the Orange Book once they are adopted.

e The City’s sanitary sewer standard details included in Section 4 of the City Standards are
limited and should be updated and expanded to include additional details applicable to
collection system and pressurized pipe design and construction.

e The City should consider creating a set of lift station standards and details that set forth
requirements for developer-designed lift stations intended to be owned and operated by
the City in the future.

e The City should consider including policies, and if necessary standard details, related to
interceptor connections as the City owns and operates multiple such pipes.

e The City Standards should include the intended design life of collection system elements.
The design period is the length of time that a given facility will provide safe, adequate, and
reliable service. The design period selected is based on the economic life of a given facility,
which is determined by the structural integrity of the facility, the rate of degradation, the
replacement cost, the cost of increasing the capacity of the facility, and the projected
population growth rate serviced by the facility. For example, the life expectancy for new
sanitary sewers, using current design practices, should be in excess of 50 years.

Septic Systems Policies

There are currently parcels both within the City limits and outside City limits but within the UGA
using on-site sewage systems. The City’s septic system policies are outlined in Section 3 of the City
Standards. The primary policies include the following.

e All septic systems in the City and UGA shall be monitored per Chelan-Douglas Health District
regulations.

e New septic systems are allowed in unincorporated areas within the UGA but outside the
City limits where collection system infrastructure is farther than 750 feet from the property
line. For single-family residential properties, the property must be at least 5 acres in size.

e Property owners with septic systems must sign agreements not to protest future City
annexation, public sewer extension, and roadway development.

Recommendations for Septic System Policies

According to the GMA, no new on-site septic sewage systems should be allowed in a UGA, as new
development is intended to be at urban densities that require sewers. In addition, Chapter 70.118
RCW requires counties to develop and implement management plans for on-site sewage systems.
It is recommended that the City’s septic system policies be updated, at a minimum, to include the
following.
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e Any property with a septic system failure, as documented by the Chelan-Douglas Health
District, shall be required to connect to the City’s municipal sewer system if inside City limits
or outside City limits in the UGA within 750 feet of collection system infrastructure, unless a
variance is allowed by the City. Engrossed Senate Bill (ESB) 5871, which became effective on
July 24, 2015, requires cities, towns, and counties to offer an administrative appeals process
to consider denials of permit applications to repair or replace a septic system where
connection to a sewer system is required for single-family residences. The City will review
appeals to repair or replace septic systems as they are submitted in accordance with
ESB 5871.

e All non-developing properties that annex into the City are encouraged to phase out their
septic systems and connect to the City’s municipal sewer system.

Other Sewer Utilities

The City accepts sanitary sewer discharge from two sewer districts outside of the City: LCRD on the
north side of the lake, and LCSD on the south side of the lake. This chapter provides an overview of
the policies and agreements in place with each of these entities.

LCRD

LCRD provides sanitary sewer collection and conveyance in Manson and the surrounding areas on
the north side of the lake, west of the City limits. The original agreement between the City and
LCRD for sanitary sewer collection and treatment dates to the 1970s, when the Manson Sewer
District (now LCRD) began discharging sewage to the City to avoid the costs associated with
implementing a WWTP in Manson. The agreement has since evolved through multiple reviews and
is referred to as the North Shore Interceptor (NSI) Agreement. The agreement was most recently
updated in 2019. The agreement includes details on ownership extents, cost sharing for operations
and maintenance, metering, fees, and other items associated with the NSI, and the conveyance and
treatment of sanitary sewage from LCRD.

The NSI system includes dual force mains extending from LCRD Lift Station 2 (LS 2) to the City,
where the dual mains discharge into a single 10-inch low pressure interceptor at the transition
point (TP) from which flows go to the Transfer Lift Station. The City owns and operates two lift
stations (CC 11 and CC 15) that discharge into the dual force mains. An overview of the system is
provided in Figure 5-1 and Figure 5-2.
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Figure 5-2 NSI Overview, Eastern Half

The following provides an overview of the primary policies contained in the NSI agreement.

Ownership:
e LCRD owns: the dual pipes and appurtenances that comprise the NSI from LS 2 to the TP, as
well as all collection facilities and appurtenances from Rocky Point westward.

e The City owns CC 11 and CC 15 and associated force mains and appurtenances, all
collection facilities and appurtenances from Rocky Point eastward, the single 10-inch low
pressure interceptor to the Transfer Lift Station, and the Transfer Lift Station, WWTP, and
associated infrastructure.
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Operations and Maintenance:

e LCRD solely operates and maintains LS 2 and all pipe, appurtenances, and facilities related
to the NSI west of CC 11.

e LCRD operates and maintains all pipe, appurtenances, and facilities related to the NSI east
of CC 11 to the TP, but equitably shares these costs with the City.

e The City operates and maintains all pipe, appurtenances, and facilities downstream of the
NSI discharge to the single 10-inch low pressure interceptor, as well as the Transfer Lift
Station and other downstream facilities.

e The City solely operates and maintains CC 11 and CC 15 and the associated force mains and
appurtenances.

Measurement and Billing for Operations and Maintenance:

e Flow in the NSl is measured by summation of the flow meters at LS 2, CC 11, and CC 15.

e LCRD’s portion of flow is estimated by dividing the totalized LS 2 discharge by the totalized
discharge from all three lift stations. The City’s portion is the remainder. These portions are
attributed to the costs of operations and maintenance of the portions of shared NSI
infrastructure as described previously.

e Flow totalization is calculated monthly and billing proportions are estimated annually but
can be revised more frequently if required. Billing by either party for the other party’s
portion of shared operations and maintenance (O&M) is invoiced monthly.

Measurement and Billing for Capital Improvements:

e Capital improvement costs related to the dual force mains, and low pressure interceptor,
and associated facilities and appurtenances shall be allocated in the same manner as O&M
costs for that infrastructure.

e Capital improvement costs related the Transfer Lift Station, the conveyance system
between the Transfer Lift Station and the WWTP, and the WWTP shall be allocated
equitably by calculating LCRD’s portion by dividing the totalized LS 2 discharge by the
totalized discharge to the WWTP.

Wastewater Composition:

e Cost allocation is based entirely on hydraulic loading to the NSI and is not related to solids
or organic loading. The LCRD is required to enforce pre-treatment, if necessary, to ensure
wastewater strength remains similar to normal domestic strength, with BOD and TSS below
300 mg/L.

e Odor control studies, monitoring, and improvements, as required, will be handled as O&M
activities related to the NSI.

Other Policies:
e New connections to the NSI can only be made with approval of both the City and LCRD.

e A Wastewater Management Advisory Committee (WMAC) was created with equal
representation by both the City and LCRD for the purposes of reviewing operations,
maintenance, capital improvements, and other items related to the NSI.
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e The NSI Agreement is intended to be reviewed and re-executed annually by both parties.

Recommendations for Policies Related to NSI Agreement

Recommendations for future policies or system changes related to the NSI Agreement are as
follows.

e Consider adding flow monitoring at the Transfer Lift Station as part of a future project.
Currently, LCRD’s cost share related to O&M and capital improvements to the Transfer Lift
Station and the conveyance system to the WWTP is calculated based on the LS 2 portion of
the totalized flow at the WWTP. The additional totalization of flow at the Transfer Lift
Station would allow the gravity flow discharged between the Transfer Lift Station and the
WWTP to be better quantified for the purposes of both monitoring and billing.

e The addition of periodic composite sampling at LS 2 should be considered for the
monitoring of organic and solids loading from LCRD to the City’s system. At a minimum, this
would be valuable for better understanding current and future loading to the WWTP, and if
necessary, could be incorporated into billing in the future.

LCSD

LCSD provides sanitary sewer collection and conveyance on the south side of the lake, west of the
City limits. The LCSD system collects wastewater and pumps it sequentially through six lift stations
(numbered LCSD LS 1 through 6) to the City’s system in the Lakeside area. The LCSD lift stations are
located adjacent to the lake, with the interconnecting force mains generally submerged in the lake
or installed adjacent to the lake. An overview of the system is provided in Figure 5-3 and Figure 5-4.
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Figure 5-3 LCSD Overview, Western Half
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Figure 5-3 LCSD Overview, Eastern Half

Similar to the City’s agreement with LCRD, the City’s original agreement with LCSD dates to the late
1970s, when LCSD began discharging sewage to the City to avoid the costs associated with
implementing a WWTP on the south shore of Lake Chelan. The agreement has since evolved and
been updated over the years and includes details on the conditions of LCSD’s discharge of sanitary
sewer to the City. An updated agreement was being developed at the time of this GSP.

The following provides an overview of the primary policies contained in the current LCSD
agreement.

Ownership:
e LCSD owns the infrastructure associated with the LCSD lift stations and force mains.

Operations and Maintenance:

e The City operates and maintains the LCSD-owned infrastructure and bills LCSD directly for
the costs incurred for this work, as well as the administrative costs related to billing LCSD
accounts and collections.

e The City bills all customers directly for LCSD.

e LCSD is billed for treatment costs proportional to volumes treated at the WWTP.

Measurement and Billing for Capital Improvements:

e Capital improvement costs for infrastructure related to the conveyance and treatment of
LCSD flows are set proportional to LCSD usage of the infrastructure, with LCSD flow
measured at LCSD LS 1.

Recommendations for Policies Related to LCSD

Recommendations for future policies or system changes related to the LCSD agreement are as
follows.

e There does not appear to be wastewater composition requirements related to the LCSD
discharge. It is recommended that limitations be placed on the solids and organic loadings
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from LCSD such that the discharge is maintained near normal domestic levels. The addition
of periodic composite sampling at LCSD LS 1 should be considered for the monitoring of
loading from the LCSD system to the City’s system. At a minimum, this would be valuable
for better understanding current and future loading to the WWTP, and if necessary, could
be incorporated into billing in the future.

Historically, there have been discussions by LCSD requesting the City to review the assumption of
the LCSD infrastructure into the City system, and a potential dissolution of the LCSD ownership and
governance of this separate system. The City currently provides the billing administration and O&M
for the system, and a merger may increase the efficiency of the management of these two systems.
Items for consideration related to a merger include the following:

e LCSD rates were raised significantly in 2020 to cover the LCSD share of pending City Capital
Improvement Plan (CIP) projects as summarized in the 2020 LCSD Financial Analysis and CIP
Review (RH2). A future merger of LCSD customers into the City would prompt further
financial review.

e LCSD infrastructure and customers largely lie outside the City limits and UGA.

e The extent of collection system infrastructure ownership within LCSD is ill-defined. In some
locations, pipelines transverse properties and rights-of-way to connect to LCSD
infrastructure without apparent easements or defined ownership extents.

e Multiple pipes cross SR 97A with ill-defined ownership. These should be identified, and
ownership extents and proper easements secured for each. Where feasible, piping across
State Route (SR) 97A should be consolidated.

e During the drafting of this GSP, LCSD was evaluating the billing for multiple commercial
customers, primarily wineries. Discharge from these facilities should be well understood
and equitably assessed for conveyance and treatment.

e Risk of ownership - the City has concerns about assuming added risk of the LCSD system.
Little to no benefit to the City is provided by assuming the District. Assumption of the
District may be more palatable with annexation of the District properties into the City. This
concept has not been proposed or reviewed to date for feasibility.

At this time, there is not significant momentum toward assumption, but this issue is likely to be
revisited during the planning period.

Department Organizational Policies

Staffing requirements are covered in detail in Chapter 8 of this GSP. This chapter provides a brief
overview of organizational policies that govern the sanitary sewer division of the Department of
Public Works.

Structure

e The Wastewater Department is a division of the City’s Department of Public Works. The
Public Works Director is responsible for the management of the Wastewater Department.
The Public Works Director is responsible for the financial planning for this department.
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The Department of Public Works is responsible for administration of planning, design, and
construction related to sanitary sewer projects.

The Lead WWTP Operator is responsible for the day to day operations of the sanitary sewer
system and WWTP, including O&M, staff management, reporting requirements, etc. to
ensure reliable operation of the utility.

Staffing

Staffing levels for utility departments are established by City Council based on the financial
resources of the City and the needs of the sewer utility.
Personnel certification and training will comply with state established standards.

Relationship with Other Departments

The Finance Department works in conjunction with the Public Works Director to coordinate
all sewer-related financing requirements. The Finance Department is responsible for
customer billing and payment collection. The Finance Department collects connection fees,
and the Wastewater Department oversees project cost accounting on sewer projects.

The Water Department is responsible for shutting off water service if a customer does not
pay their sewer bill. The Wastewater Department will participate in the implementation of
the Water Department’s Water Use Efficiency and Cross-Connection Control programs.

The Human Resources Department is responsible for employee records, union labor
negotiations, and salary schedules.

The Fire Department is responsible for emergency responses to hazardous events at sewer
system facilities.

The Police Department and/or Sewer Department are responsible for enforcing violations of
the City’s sewer ordinances.

Recommendations of Organizational Policies

This GSP does not recommend any changes to the organization policies related to the Wastewater
Department.

Operational Policies

Operations and maintenance requirements are covered in detail in Chapter 8 of this GSP. This
chapter provides a brief overview of the policies that govern City operation and maintenance of the
sanitary sewer system.

Maintenance

Equipment breakdown is given the highest maintenance priority, and repairs should be
made as soon as possible.

Equipment should be replaced when it becomes obsolete.

Worn parts should be repaired, replaced, or rebuilt before they represent a high failure
probability.

5-12
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Equipment that is out of service should be returned to service as soon as possible.

A preventive maintenance schedule shall be established for all facilities, equipment, and
processes.

Spare parts shall be stocked for all equipment items whose failure will impact the ability to
meet other policy standards.

Tools shall be obtained and maintained to repair all items whose failure will impact the
ability to meet other policy standards.

Dry, heated shop space shall be available to all maintenance personnel to maintain facilities.

Written records and reports will be maintained on each facility and item of equipment
showing its operation and maintenance history.

Temporary and Emergency Services

Compliance with construction standards (not quality standards) may be deferred for
temporary sewer service.

Compliance with all standards may be deferred for emergency sewer service.

Compliance with all applicable NPDES waste discharge permit requirements must be met at
all times.

Interlocal agreement with LCRD for maintenance assistance on the NSI in case of
Emergency.

Reliability

The City shall invest sufficient resources to ensure that the sewer system is constructed,
operated, and maintained to provide consistent and reliable service to its customers.

Recommendations of Operational Policies

This GSP does not recommend any changes to the operational policies related to the Wastewater
Department.

Financial Policies

General financial policies related to the management of the sewer utility are included herein.

General

Chapter 3.74 CMC establishes a sewer fund for the deposit of all sewer-related revenues.

The City will set rates, charges, and fees to maintain sufficient funds to operate, maintain,
and upgrade its sewer system as necessary to provide safe and reliable sewer service to its
customers. These rates will comply with state regulations and be evaluated in conjunction
with the annual budget process to ensure that forecasted expenses and impacts of
regulations are reflected in the rate structure.
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e Each lot or parcel of real property required to be connected to the City’s sewer system shall
be subjected to a monthly sewer charge whether such lot or parcel of real property is
actually connected to the sewer system. This monthly sewer charge will be waived if the
property owner can establish, to the satisfaction of the City Engineer, that the lot or parcel
is connected to a septic system approved by the Chelan-Douglas Health District.

e The sewer connection charge(s) must be paid prior to issuance of the permit by the City and
shall be determined for each individual connection as requested by the applicant in
accordance with the City’s Municipal Code.

e The City shall collect sewer extension charges for owners of properties that individually
benefit from publicly built sewer extension facilities, except for those property owners who
previously paid for their fair share of such an extension through a Local Improvement
District (LID) or Utility Local Improvement District (ULID).

e The cost of any modification to the system shall be borne by each property benefiting from
such modifications or by the owners of such property.

e |f sewer system facilities must be installed or upgraded as a result of a developer’s impacts,
the new facilities or upgrades shall conform to the City’s policies, criteria, and standards and
shall be accomplished at the developer’s expense. However, the City shall be responsible for
any portion of the costs that are attributable to general facilities, such as over-sizing or
over-depth requirements, and offer latecomers fees to developers.

e |f written application for service is approved by the City, the application shall be considered
as a contract in which the applicant agrees to abide by such rates, rules, and regulations in
effect at the time of signing the application or as may be adopted thereafter by the City and
to pay all charges, rates, and fees promptly.

e In addition to all other user rates and service connection fees required to be paid to the
City, service call fees may apply when made at the request of the owner or occupant of the
premises for assistance in locating and/or repairing a plugged sanitary sewer drain.

e The City shall manage its income and expenses in a self-supporting manner in compliance
with applicable laws and regulations and its own financial policies.

e The City shall establish a CIP that describes the anticipated improvements or modifications
to the sewer system, planned replacement of aging facilities, upgrades to existing facilities
to provide additional capacity for projected growth, and construction of general facilities to
aid growth.

e A working capital reserve will be maintained to cover unanticipated emergencies, bad
debts, and fluctuations in cash flow.

e The City will maintain information systems that provide sufficient financial and statistical
information to ensure conformance with rate-setting policies and objectives.

Connection Charges

The owners of properties that have not been assessed, charged, or borne an equitable share of the
cost of the sewer collection system and WWTP shall pay one or more of the following connection
charges prior to connection to a sewer main.
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1. Latecomers Fees: Latecomers agreements in accordance with Chapter 12.28 CMC are
negotiated with the City, developers, and property owners for the reimbursement of a
pro rata portion of the original costs of sewer system extensions and facilities and are
documented in a Recovery Contract or City resolution, depending on the application.

2. Connection Charges: Connection charges shall be assessed against any property
connecting to the sewer system. This charge is for the major facilities that deliver the
sewage to the WWTP and for the facilities to treat and dispose of the sewage. This
charge reimburses customers who have paid for the facilities described and for building
capacity to accommodate growth.

3. Developer Extension Charges: These charges are for the administration, review, and
inspection of a developer extension project.

4. Developer-Funded Improvements: These are costs incurred by a developer to upgrade
and increase capacity in the sewer system to accommodate the increase in flow from
the proposed development.

J:\DATA\CHE\20-0007\2020 GENERAL SERVICES - SEWER\200007.10 GENERAL SEWER PLAN\10 REPORTS\CHE_GSP CH 5.DOCX (8/1/2023 9:24 AM) 5‘ 1 5 R H 2
~



6 | EXISTING SYSTEM EVALUATION

Introduction

This chapter presents an analysis of the existing City sewer system infrastructure. Individual sewer
system components were analyzed based on:

e Their capacity to pass or treat the current and projected flow and loading established in
Chapter 4;

e Adherence to policies and design criteria as presented in Chapter 5; and

e General conditions assessment, including integrity, age, and useful life.

Potential deficiencies and remedies are identified in this chapter. The capital improvement projects
resulting from these analyses are presented in Chapter 7.

City Collection System Analysis

Background

A computational model of the existing sewer system was created using the SewerCAD® program,
developed by Bentley Systems, Inc., to analyze the hydraulic conditions in the system at the
existing and future conditions. The model is used to analyze the peak flow conditions through the
collection system, which relate to the ultimate hydraulic capacity of pipes, lift station pumps, and
structures. The output from this model was used to evaluate the available existing and future
collection system capacity, identify areas of deficiency, and recommend improvements to provide
sufficient hydraulic capacity. The model can be updated and maintained for use as a tool to aid in
future planning. The SewerCAD entity data is included in Appendix D.

Model Configuration

Extent of Analyses

The hydraulic model was used to analyze the capacity of collection system piping. The conditions
and capacity of lift stations and force mains are analyzed in a separate section of this chapter, as
are the wastewater treatment facilities.

A complete database of as-builts or other mapping of pipe and manhole sizes, invert elevations,
and materials did not exist at the beginning of this GSP. To the extent possible, RH2 created a
formal mapping database that cataloged the available mapping and referenced these documents in
the model data. Documents from future improvements to the collection system should be filed in
this database and the model should be updated accordingly.

The hydraulic model was created using the best available information and data provided by the
City. Structure locations and connecting pipes were imported into the model from a
two-dimensional CAD file provided by the City. As part of this GSP, the location and elevation of
structure rims were surveyed, and the model was updated with this information. Not all structures
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CHAPTER 6 — EXISTING SYSTEM EVALUATION CITY OF CHELAN GENERAL SEWER PLAN

were found during the survey, and the model data denotes which structures have surveyed data
and which have data derived from other sources.

The existing CAD file used to create the model did not include invert elevations for gravity piping,
which is needed to generate pipe slopes, and ultimately, analyze pipe capacity. For the purposes of
this GSP, RH2 identified areas of analysis that consist of mainlines that serve large portions of City
flows and are most likely to be affected by growth and include potential capacity limitations. The
sections require accurate model information for pipe elevation, slope data, and pipe material to
produce reliable hydraulic model results. Invert elevations were derived from as-builts where
available. The City performed measure-downs from manhole rims to establish pipe elevations and
visually confirmed pipe size for sections for which as-builts could not be located. The areas of
analyses of collection system piping by the current model are identified in green in Figure 6-1.

BT

Lake Chiefan
Colf 2

Note: Only analysis areas for gravity collection system pipes are shown here.
Figure 6-1: Primary Areas of Collection System Model Analyses for the GSP

Pipes not updated with invert elevations are included as entities in the model, as shown in gray in
Figure 6-1. These pipes can be updated later as necessary for future analyses, such as those
prompted by potential new developments.

Gravity Collection Loading

As noted in Chapter 4, the existing flow data used in this GSP was acquired from the discharge
monitoring records and supervisory control and data acquisition (SCADA) data for the WWTP. The
total flow in the model was equal to the total system peak hour flow. As shown in Chapter 4, the
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CITY OF CHELAN GENERAL SEWER PLAN CHAPTER 6 — EXISTING SYSTEM EVALUATION

current and projected 20-year City PHF are 1.819 MGD (1,263 gallons per minute (gpm)) and 2.434
MGD (1,690 gpm), respectively.

Since there is minimal flow monitoring data available within the collection system (limited to
certain lift stations), loading related to gravity flow was allocated basin-by-basin for the model. The
portion of total flow generated by each basin was estimated based on the number and size of
customers within that particular basin. Table 6-1 provides the existing and projected flow
generated by each basin. The allocation of flow at future conditions is based on the estimated
distribution of potential development locations within the collection system.

Table 6-1
Model Distribution of Gravity Flow to City Collection System by Basin
City ERUs
Existing Projected (20-year)
ERUs Portion of | Added ERUs | Total ERUs | Portion of

City Total | (approximate) | (rounded) | City Total

A 662 19% 200 860 16%
B 429 12% 200 630 12%
C 684 19% 110 790 15%
D 298 8% 150 450 8%
E 239 7% 275 510 9%
F 356 10% 100 460 8%
H 263 7% 250 510 9%
I 460 13% 350 810 15%
K 141 4% 250 390 7%
Total 3,531 100% 1,885 5,410 100%
Note: The ERUs per basin are approximate for the purposes of estimating individual basin growth and
capacity.

Gravity flow is distributed within each basin through a proportional peak hour flow point load to
each manhole in the model to evenly distribute flows within the basins.

Steady-State Analyses

The hydraulic model is analyzed assuming a steady-state condition at the peak hour flow condition.
This method assumes that all flows reach all downstream points simultaneously and does not
analyze the system over time, in which loading variations and collection system flow attenuation
occurs. A dynamic model would be necessary for those purposes. However, for relatively small
systems with low I/l and largely domestic flow contribution, a steady-state model provides a
cost-effective and conservative analysis of the system. Based on the limited collection system
loading data available, a dynamic model of the collection system is not currently feasible or
necessary.
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CHAPTER 6 — EXISTING SYSTEM EVALUATION CITY OF CHELAN GENERAL SEWER PLAN

In completing steady-state analyses, some mitigation of the point flow sources from lift stations is
necessary. Lift stations are included in the hydraulic sewer model to estimate their downstream
effects on the gravity collection system. Figure 6-2 provides a schematic of the collection system lift
station layout, including the firm capacity of each lift station.

LCRD LIFT STATION 2
890 GPM
%% CC11LIFT STATION
CCHOLIFTSTATION [ — — 7% GPI
150 GPM WWTP
CC 15 LIFT STATION TRANSFER L Le
CC 14 LIFT STATION = a200PM T 3000 GPM
200 GPM STATION —— (432 MGD PEAK
CC 8 LIFT STATION CC 1 LIFT STATION 3055 GPM FLOW DESIGN
240 GPM 940 GPM CRITERIA)
CC 9 LIFT STATION
100 GPM
CC 4 LIFT STATION CC2LIFT STATION 2:3;; g;:lnou
LCSD LIFT STATION 1 300 GPM
415 GPM CC 5 LIFT STATION
CC 7 LIFT STATION 850 GPM
300 GPM CC 3 LIFT STATION
CC 6 LIFT STATION 150 GPM
175 GPM
CC 16 LIFT STATION
300 GPM

Note: Lift station firm capacities shown for existing conditions assume discharge to the 14-inch Northshore interceptor, where
applicable.

Figure 6-2: Collection System Lift Station Flow Schematic

Many of the lift station pumps operate on across the line starters, meaning the pumps cycle on and
off at full speed. The collection system downstream of the lift station receives cycles of full lift
station flow, but the time between cycles allows for some flow attenuation. This attenuation is
especially likely for some of the City lift stations that have a firm capacity significantly above the
peak flow rate, allowing for short and infrequent cycles. Steady-state modeling can over-predict
capacity utilization in collection system pipes downstream of lift stations in these instances. It can
be further aggravated where multiple lift stations pump in series, typical of the City’s system, as
shown in Figure 6-2. In order to account for attenuation that occurs with lift station cycling, the
modeled flow from these pumps is balanced between the firm pump capacity and the predicted
pump station flow rate within the model. Lift stations that operate pumps with variable frequency
drives are analyzed assuming that the lift station pumps generally flow pace the incoming flow to
the lift station. The lift station firm capacities and modeled flow rates are shown in Table 6-2.
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Table 6-2
Basin by Basin Peak Hour Flow

Lift Station Existing Projected (20-Year)
Firm Modeled Firm Modeled Notes
Capacity Flow Capacity Flow
CcCc1 940 700 2 1,000 850 2
cc2 1,360 700 2 1,000 1,000 -
CcCc3 150 75 2 150 100 2
CcC4 300 100 2 300 150 2
CC5 650 450 2,3 650 650 3
CcCe6 175 125 2,4 175 175 2,4
cc7 300 100 2,4 300 150 2,4
CcC8 240 200 2 240 240 -
CC9 100 75 2 100 100 -
Ccc1o 150 100 2 150 150 -
CC11 575 300 1 575 400 1,2
CC12 <50 50 <50 50
CcC14 200 100 200 100
CC 15 330 150 1,2 330 200 1,2
CC16 150 150 2 150 150 -
Transfer Lift Station 3,055 3,000 2 3,055 3,055 -
LCRD LS 2 1,200 1,200 1,2 1,200 1,200 | 1,2, 5
LCSDLS1 415 300 2,5 450 450 6
Notes:

1. Discharge to 14-inch interceptor is assumed in model as the most conservative flow condition for the
downstream collection system.

2. The lift station model flow rate is reduced from the firm capacity to simulate some downstream flow
attenuation due to lift station flow being significantly below the lift station capacity.

3. CC 5 will be reconstructed in 2021. The new lift station flow rate is assumed for the existing condition.

4. CC6 and CC 7 current peak hour flows were analyzed as part of the CC 5 Lift Station Preliminary Design Report.
5. LCRD LS 2 firm capacity approximated assuming 3rd pump to be added to this lift station during the planning
period.

6. LCSD LS 1 capacity is expected to increase to approximately 450 gpm once the LCSD LS 1 forcemain is replaced.

Other Assumptions

During the drafting of this GSP, construction of the CC 5 lift station and force main upgrade project
was beginning and intended for completion in 2021. For the purposes of this GSP, the model was
updated with the assumption that this project was completed for both existing and future
conditions. The preferred configuration for these improvements at the time of drafting this GSP
was to extend the CC 5 force main to connect with the CC 4 force main, such that both would pump
into a common line and not pump in series from CC 5 to CC 4. The model was updated to reflect
this update.
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CHAPTER 6 — EXISTING SYSTEM EVALUATION CITY OF CHELAN GENERAL SEWER PLAN

Model Limitations

It is important to note that the sewer model was created with the best available information, and
the results of the modeling should be considered approximate. Additional investigations, such as
field surveys and flow monitoring, may be warranted at some locations prior to design and
construction of proposed improvements. For the purposes of planning and analysis, the model
represents a tool for making conservative approximations of the capacity of primary system
components.

Results of Hydraulic Analyses

Hydraulic analyses were performed based on the existing flow rates and projected flow rates for
the 20-year condition. The capacities listed in the following sections were calculated with the
assumption that the 100-percent capacity condition occurs when the ratio of flow depth to pipe
diameter is 0.85.

A discussion of the primary areas of analyses is included herein for both existing and future
conditions. The recommended improvement projects outlined in this section are summarized in
Chapter 7.

Existing City Collection System

For each analysis, a figure is provided with the analysis area outlined in a yellow dashed line. For
additional information about the infrastructure in each area, refer to the basin maps in
Appendix A.

Analysis Area 1 — Mainline from LCSD LS 1 Discharge to CC 5

The LCSD LS 1 force main discharges to the collection system along Evergreen Avenue, flowing
through 8-inch pipe north to the collection system piping along US Highway 97A. The pipe
segments along the highway are 10-inch and 15-inch diameter. Figure 6-3 shows the sections
analyzed as part of this GSP.
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Figure 6-3: Analysis Area 1 — Mainline from LCSD LS 1 Discharge to CC 5
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Based on hydraulic modeling at the existing conditions, there is adequate capacity in these pipes,
with the estimated capacity at 60 percent or less for the segments in this area. There is not a
capacity-driven need to replace these pipes based on the current modeled flow.

Analysis Area 2 — Mainline from CC 4 and CC 5 Discharge to CC 2

Once the CC 5 project is completed in 2021, CC 4 and CC 5 will pump into common force mains
discharging to the collection system along Highway 97A, west of Woodin Avenue at Manhole (MH)
E-23. The collection system downstream of these manholes consists of 12-inch pipe along Highway
97A, transitioning to 15-inch pipe along Woodin Avenue to CC 2. Figure 6-4 shows the sections
analyzed as part of this GSP.
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Figure 6-4: Analysis Area 2 — Mainline from CC 4 and CC 5 Discharge to CC 2

This portion of the collection system model shows that there is generally adequate capacity in
these pipes, with the estimated capacity at 60 percent or less for most segments in this area. One
pipe segment downstream of MH E-4 shows approximately 70-percent capacity in use currently.
However, this is a conservative approximation, and as such, it appears there is adequate capacity in
this area at the existing condition and near-term future.

Analysis Area 3 — Mainline from No-See-Um Road to CC 1

The infrastructure along SR 150 collects wastewater from the western portion of the gravity
collection system and delivers it to CC 1. The infrastructure along this alignment from Highland
Avenue south to CC 1 was constructed in approximately 1948. The concrete pipes and brick
manholes show signs of degradation and should be planned for replacement or rehabilitation in the
near-term. The 2008 GSP recommended complete replacement of the infrastructure along this
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alignment from Highland Avenue to CC 1 with larger, 15-inch pipe. The portion north of Highland
Avenue to the No-See-Um Road area was installed in approximately 1965.

Currently, projected growth upstream of these sections has prompted a renewed look at the
capacity of this infrastructure. Figure 6-5 shows the sections analyzed as part of this GSP.
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Figure 6-5: Analysis Area 3 — Mainline from No-See-Um Road to CC 1

At the current flow conditions, the pipes north of Highland Avenue are steeper and do not exhibit
capacity constraints. The pipes south of Highland Avenue show capacity limitations. The 8-inch and
10-inch pipes between MH A-69 and MH A-12 generally are estimated to flow ranging from 80- to
100-percent capacity at the current peak hour flow. The 12-inch pipes from MH A-12 to CC 1 are
steeper and show adequate capacity, although one segment between MH A-6 and MH A-7 appears
to be relatively flat and may have limited capacity. Further, all of these pipes are likely more than
50 years old and should be considered for replacement or rehabilitation based on age and integrity.

6-8
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Developers of parcels near the Golf Course are looking to connect to this infrastructure in the
near-term, which will further utilize the limited capacity available. The primary options that exist
for rectifying the current capacity and integrity issues, as well as providing for future discharges,
are as follows:

e Open-cut replacement with larger pipe: This will represent a significant undertaking due to
the existing alignment being located along SR 150, which is heavily traveled, especially
during the summer months. Open-cut replacement of this infrastructure will cause
significant disturbance to this area and incur substantial restoration costs. These
improvements will allow more flow to be discharged to CC 1; however, this should not be
of concern as this lift station is planned for near-term replacement as discussed in the Lift
Station, Force Main, and Interceptor Analyses section of this chapter. This will increase
discharge to the collection system between CC 1 and the Transfer Lift Station, which shows
capacity limitations as discussed further in this chapter.

e In-place rehabilitation: This approach would include cured-in-place pipe, pipe bursting, or
another trenchless rehabilitation method for this infrastructure. While this approach likely
would have a reduced capital cost relative to open-cut replacement, it would not allow for
the substantial increase in pipe capacity that would be afforded by the installation of
significantly larger pipe. This approach would require future flows, and possibly a portion of
existing flow, to be routed elsewhere through the system. A small portion may be able to
be routed to the existing collection system draining to the Transfer Lift Station, although
the existing pipe sizes and slopes likely would limit this approach. Another option that
could be explored is the discharge of flows from higher elevations (such as around the Golf
Course) directly to the existing low pressure interceptor from the Northshore. As discussed
in its respective section of this chapter, this interceptor necessitates analysis early in the
planning period, and as part of this work, consideration could be given to the addition of
high elevation gravity discharge to this pipe.

For this GSP, it is assumed the section of infrastructure between Highland Avenue and CC 1 will be
replaced with open-cut installation of 15-inch pipe. This represents the highest capital cost
approach; therefore, it is the most conservative budgeting approach. Pending the outcome of
future analyses of the low pressure interceptor from the Northshore, the opportunity may exist to
reduce existing and future flow to the SR 150 gravity alignment and potentially allow for in-place
rehabilitation of this infrastructure.

Analysis Area 4 — Mainline from CC 1 and CC 2 Discharge to Transfer Lift Station

The force mains from CC 1 and CC 2 discharge into a common gravity collection pipe near the
intersection of Wapato Avenue and Emerson Street. This pipe flows to the Transfer Lift Station
along the alignment shown in Figure 6-6.
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Figure 6-6: Analysis Area 4 — Mainline from CC 1 and CC 2 Discharge to Transfer Lift Station

The section of pipe between MH C-115 and the Transfer Lift Station was identified for replacement
with larger pipe as part of the 2008 GSP due to capacity limitations at the peak hour. Currently, the
portion of this alignment between MH C-115 and MH C-73 exhibits 70- to 80-percent capacity at
existing peak hour flows. The sections between MH C-73 and C-75 show 80- to 90-percent capacity
in use. Between MH C-75 and the Transfer Lift Station, less than 70-percent capacity appears to be
in use. These pipes also are approximately 40 years old, and the integrity of the pipes currently is
unknown.

Most of the flow to these pipes is discharged from CC 1 and CC 2. The hydraulic model assumes
that both lift stations operate simultaneously. The near-term replacement of CC 1 will allow for
new pumps operated on variable frequency drives (VFD), making the lift station better able to flow
pace the influent. Once the CC 1 project is complete, flow pacing should mitigate some of the
impacts to the downstream infrastructure.

CC 2 was constructed in approximately 2016 and the pumps are operated on VFDs, which should
allow for flow pacing. Additionally, adding some equalization volume to CC 1 and providing
interlocking controls between CC 1 and CC 2 could allow for the discharge from these two lift
stations to be coordinated, which could further mitigate the downstream effects of this discharge.

Due to age and known capacity limitations of the collection system infrastructure between the CC 1
and CC 2 discharge and the Transfer Lift Station, this GSP should prudently budget for replacement
of these sections during the planning period with larger diameter pipes ranging from 24-inch to
30-inch diameter along the alignment. Should the integrity of these pipes prove adequate from a
visual inspection, then the replacement of CC 1 and coordination of discharge between CC 1 and
CC 2 could extend the useful life of this infrastructure, allowing for replacement later in the
planning period.

Analysis Area 5 — Mainline from Transfer Lift Station Discharge to Low Pressure Interceptor to WWTP

The Transfer Lift Station force main discharges to gravity collection system piping along SR 150 east
of the City. This force main and a portion of the collection system piping between MH K-UNKOO6
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and MH K-78 was replaced and upsized in approximately 2013. The remaining pipe in this area was
installed in approximately 1984. This area is shown in Figure 6-7.
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Figure 6-7: Analysis Area 5 — Transfer Lift Station Discharge to Low Pressure Interceptor to WWTP

The collection system pipes in this area are adequately sized for current conditions and generally
exhibit capacity of less than 70 percent. However, the original 16-inch ductile iron (DI) pipe that is
laid on a curve between MH K-77 and K-78 exhibits exceedance of capacity at current flows in the
model. This aligns with anecdotal information from City operators, who have witnessed a back up
of flow at the transition between the newer 21-inch pipe and the older 15- and 16-inch pipes. As
such, this section of pipe should be replaced and upsized down to the low pressure interceptor that
flows along SR 150 to the WWTP.

City Collection System 20-Year Projections

Analysis Area 1 — Mainline from LCSD LS 1 Discharge to CC 5

It is assumed that the LCSD LS 1 force main will be upsized during the planning period, as
necessitated by the existing force main condition, which should allow LCSD LS 1 to discharge 450
gpm to the City’s collection system. However, modeling at the 20-year condition does not show a
significant impact on the gravity pipe capacity between the LCSD LS 1 force main discharge and CC
5. Pipe capacity is unlikely to be a driver for replacement of these pipes during the planning period.
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The pipes between MH F-25A and MH F-76 are believed to have been installed during the 1950s
and their integrity is unknown. These pipes should be inspected and considered for replacement in
conjunction with the replacement of the LCSD LS 1 force main. A separate CIP project has not been
allocated for these pipes; if deemed necessary for replacement, funding is expected to come from
the normal annual pipe replacement budget.

Analysis Area 2 — Mainline from CC 4 and CC 5 Discharge to CC 2

At the 20-year condition, the 12-inch pipe sections between MH E-23 and MH E-8 generally show
less than 60-percent capacity in use. These pipe sections are relatively steep and show sufficient
capacity for the planning period. The 15-inch pipe sections between MH E-8 and CC 2 generally
show greater than 90-percent pipe capacity in use in 20 years. These pipes have relatively shallow
slopes and should be planned for replacement with approximately 21-inch pipe late in the planning
period. This replacement may not be necessary if the planned growth does not materialize and the
pipe integrity allows for continued use. Additionally, the need for this replacement could be
accelerated if substantial development occurs above the predicted level of growth, in which case
developer(s) may be required to proportionally pay to upsize this pipeline.

Analysis Area 3 — Mainline from No-See-Um Road to CC 1

As previously noted, this section needs to be replaced with larger pipe or rehabilitated in place by
diverting flow elsewhere in the system. For the purposes of this GSP, the section of pipe between
Highland Avenue and CC 1 is assumed to be upsized during the planning period. Once this is
completed, no further capacity limitations on this section are expected during the planning period.

Analysis Area 4 — Mainline from CC 1 and CC2 Discharge to Transfer Lift Station

As discussed in the existing condition analyses, portions of this infrastructure need to be budgeted
for replacement during the planning period. It is assumed this work will be completed in 20 years,
and as such, the hydraulic modeling assumes new infrastructure at the future condition. Once this
work is complete, there should not be significant additional improvements required during the
planning period.

Analysis Area 5 — Mainline from Transfer Lift Station Discharge to Low Pressure Interceptor to WWTP

As previously noted, this pipeline needs to be upsized for the existing condition. Once this is
completed, there should not be significant additional improvements required during the planning
period.

General System Considerations — Annual Pipe Replacement Program

A significant portion of the small diameter collection system piping within the City’s system is
aging. While most of these pipes have not been modeled and are unlikely to be limited in capacity,
periodic replacement is needed due to issues with integrity and other factors. The City will allocate
a total of $10,000,000 dollars (in 2021 dollars) for total annual pipe replacements during the
20-year planning period. This value will be used to establish an annual pipe replacement budget to
complete improvements that are unknown at this time. The annual pipe replacements budget item
is included in the CIP in Chapter 7.
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Additionally, the City has identified several minor improvement projects related to rerouting or
replacing small diameter pipes in the collection system that are problematic to the City. These
projects are summarized in Appendix E, and these improvements are summarized in Chapter 7.
The exact schedule of these improvements is unknown at this time. It is assumed that these
projects will be completed, as needed, by utilizing the annual pipe replacement budget included in
the CIP in Chapter 7.

Lift Station, Force Main, and Interceptor Analyses

The available information for each lift station, such as pump capacity, total dynamic head,
horsepower, wet well diameter, wet well depth, and force main diameter, is included in the model.
For simplicity, lift stations are modeled at fixed flow rates for analyzing impacts to the downstream
collection system. Separate lift station and force main analyses are included in this section. The
Transfer Lift Station analyses are included in the Treatment Facility Analysis section. A discussion
of all lift station backup power systems is included in the Lift Station Backup Power Systems
section.

For multiple lift stations, minor improvements are noted as potentially being necessary during the
planning period. For the purpose of lift station short-lived asset replacement, the City will allocate a
total of $2,000,000 dollars (in 2021 dollars) for improvements during the 20-year planning period.
This value will be used to establish an annual lift station short-lived asset budget. This budget item
is included in the CIP in Chapter 7.

CC1

Basic Condition Assessment

The original construction date for the existing CC 1 wet well is unknown. The lift station was
rehabilitated in approximately 1985. The lift station includes a below-grade circular concrete
structure split to provide a wet well and a dry well in which three centrifugal pumps are installed. A
building sits on top of the concrete structure containing electrical equipment and an emergency
generator, each in separate rooms. All pumping equipment and piping is below grade.

The existing pumps and electrical equipment have exceeded the expected useful life and are
recommended for replacement early in the planning period. Additionally, the lift station presents
multiple operational challenges, largely due to the small footprint of the lift station, the confined
space of the dry well, and the building above the lift station. Retrofitting this lift station was
identified in the 2008 GSP, with the preferred approach being a conversion of the lift station to a
submersible pump-style lift station. This approach is still recommended for completion early within
the planning period.

Capacity Analysis

CC 1 has level data recorded through the telemetry system, but no flow data is available through
the telemetry system. By analyzing recent level trends for the lift station by using the
cross-sectional area of the wet well, the estimated flow rates for the lift station appear to be
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approximately 450 to 460 gpm per pump. This aligns with the estimated firm lift station capacity of
approximately 940 gpm with two pumps operating and one pump for redundancy.

Since historical instantaneous flow data is not available for this lift station, recent telemetry data
for the lift station liquid level was analyzed to estimate the magnitude of recent peak hour flow
events. Based on this analysis, the previous 3 years of peak hour flow events into this lift station are
approximated as follows:

e May 29, 2020 - 460 gpm
e July2,2019-450gpm
e August 21, 2018 - 620 gpm

Based on these analyses, less than 65 percent of the firm capacity of the lift station currently is
used during the peak hour. Based on the projected system growth, the 20-year peak hour flow to
CC 1is estimated at approximately 800 gpm, which is inclusive of both gravity flow from the
collection system and other lift stations pumping to CC1. The new lift station will be sized with
capacity in excess of this projected value.

Key Findings

The CC 1 lift station should be upgraded to a submersible pump and wet well style lift station early
in the planning period to alleviate O&M issues and other deficiencies. The complexity of
rehabilitating this lift station while maintaining its operation warrants a thorough predesign for the
project. Additionally, as suggested in the City Collection System Analysis, consideration should be
given to coordinating the discharges of CC 1 and CC 2 to mitigate the impacts to the downstream
infrastructure. Improvements necessary to accomplish this goal should be considered in the CC 1
project. This work should commence as soon as feasible for the City.

CC2

Basic Condition Assessment

The original comminutor and inverted siphons at this location were replaced with a new lift station
and 16-inch force main in 2014. The lift station consists of a below-grade concrete wet well with
two submersible sewage pumps discharging to the force main that crosses the Woodin Avenue
Bridge into downtown Chelan. The lift station electrical equipment is exterior rated and mounted
above grade, adjacent to the wet well. The lift station structure and piping are expected to have an
indefinite useful life beyond the planning period. The pumps and electrical/control equipment will
nominally exceed 20 years of age during the planning period and may require rehabilitation or
replacement. However, these replacements are likely to represent fairly simple, in-kind
replacements that could be completed by City staff. Budgetary estimates for these replacements
have been included in the short-lived assets replacement item in the CIP.

Capacity Analysis

Based on analysis of 2019 and 2020 trends from the telemetry system, a single lift station pump
operates at a significantly reduced speed while adequately pacing influent flow during the peak
hour. It appears that a single lift station pump operates at less than 30 percent of its firm capacity
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during the peak hour. As such, system growth and lift station capacity are not expected to prompt
improvements to this lift station during the planning period.

Key Findings

No significant improvements are planned for this lift station during the planning period, due to the
relatively new condition of the lift station and available capacity. As discussed in the collection
system and CC 1 analyses, automatic control to allow the discharges of CC 1 and CC 2 to be
coordinated should be explored as part of the CC 1 project.

CC3

Basic Condition Assessment

The exact age of this lift station is unknown. This lift station presents operational challenges due to
its location and configuration, per the operators. It serves a relatively small collection system area
between Highway 97A and Lake Chelan. It is likely that some rehabilitation of this lift station will be
required during the planning period due to age and operational issues. The operators have
expressed interest in either removing this lift station and extending the gravity collection system to
the area, or converting the current customers to private grinder-style pumps.

Capacity Analysis

The basin for this lift station is built out with no potential for significant additional flow generation
without substantial redevelopment. Based on an analysis for ERUs in this basin relative to the lift
station design capacity of 150 gpm, there are no capacity concerns for this lift station during the
planning period. For the purposes of conservative collection system modeling, the lift station was
assumed to remain in place and discharge at its firm capacity in the projected 20-year hydraulic
model.

Key Findings

A small planning effort is recommended to analyze the alternatives for removal, replacement, or
refurbishment of this lift station during the planning period. While the recommended approach for
this lift station is unknown at this time, it is prudent to budget for refurbishment of this lift station’s
pumping, mechanical, and electrical equipment near the end of the planning period. The analysis of
other alternatives for this lift station can be included in this budget estimate, and if a different
alternative is preferred, the budgeted funds can be reallocated.

cC4

Basic Condition Assessment

The original lift station consisted of a wet-pit/dry-pit configuration in a below-grade concrete
structure. The lift station was converted in approximately 1985 to be a submersible pump-style lift
station in the existing structure, with two submersible sewage pumps. The primary operational
issue with this lift station is the location: the below-grade wet well and valve vaults are located
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within a northbound driving lane of Waterslide Drive, near the intersection with Highway 97A.
Relocation should be considered as part of any future significant project for this lift station.

The pumps and electrical equipment may require rehabilitation or replacement during the planning
period. However, these replacements are likely to represent simple, in-kind replacements that
could be completed by City staff as part of the normal operating budget.

Capacity Analysis

Replacement of the CC 5 lift station and force main will occur in 2021 and as part of the project, the
new force main will tie into the CC 4 force mains. This will free up significant capacity for CC 4, as
flows from CC 5 will no longer discharge to this lift station. This lift station should have substantial
available capacity for the planning period.

Key Findings

Should future unforeseen development or other factors necessitate significant improvements to
this lift station, it should be considered for relocation outside of the roadway.

CC5

Basic Condition Assessment

This lift station is in the process of being reconstructed during the drafting of this GSP and is
expected to be completed in 2021. No significant improvements are expected for this lift station
during the planning period. The costs for minor replacement of items necessary for this lift station
during the planning period are expected to be covered through the normal operations and
maintenance budget for the collection system.

Capacity Analysis

The station is being reconstructed within the existing wet well with new, larger dual submersible
pumps. The CC 5 force main also is being extended to tie into the CC 4 force mains, allowing for
flow to bypass CC 4 and free up capacity in that lift station. The new CC 5 pumps are sized to
convey flow in excess of the projected 20-year flow rates. Therefore, this lift should not require
further improvements during the planning period.

Key Findings
No significant improvements are planned for this lift station during the planning period, due to the
relatively new condition of the lift station and available capacity.

CcCo

Basic Condition Assessment

No significant issues are known of the integrity of this lift station. The pumps and electrical
equipment may require rehabilitation or replacement during the planning period. However, these
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replacements are likely to represent simple, in-kind replacements that could be completed by City
staff as part of the normal operating budget.

Capacity Analysis

The basin for this lift station is built out with no potential for significant additional flow generation
without substantial redevelopment. Based on an analysis for ERUs in this basin relative to the lift
station design capacity of 175 gpm, there are no capacity concerns for this lift station during the
planning period.

Key Findings

No significant improvements are planned for this lift station during the planning period.
CC7

Basic Condition Assessment

No significant issues are known of the integrity of CC 7. The pumps and electrical equipment may
require rehabilitation or replacement during the planning period. However, these replacements are
likely to represent simple, in-kind replacements that could be completed by City staff as part of the
normal operating budget.

Capacity Analysis

The basin for this lift station is built out with no potential for significant additional flow generation
without substantial redevelopment. Based on an analysis for ERUs in this basin relative to the lift
station design capacity of 300 gpm, there are no capacity concerns for this lift station during the
planning period.

Key Findings

No significant improvements are planned for this lift station during the planning period.

CC 8 (Spader Bay)

Basic Condition Assessment

No significant issues are known of the integrity of this lift station. The pumps and electrical
equipment may require rehabilitation or replacement during the planning period. However, these
replacements are likely to represent simple, in-kind replacements that could be completed by City
staff as part of the normal operating budget. The existing forcemain is aging and should be planned
for rehabilitation or replacement during the planning period. During this work, consideration
should be given to connecting this lift station directly to the Northshore interceptors to reduce flow
to the gravity collection system along SR 150, which has limited capacity.

Capacity Analysis

The basin for this lift station is built out with no potential for significant additional flow generation
without substantial redevelopment. Based on an analysis for ERUs in this basin relative to the lift
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station design capacity of 2,400 gpm, there are no capacity concerns for this lift station during the
planning period.
Key Findings

No significant improvements are planned for this lift station during the planning period.
CC9

Basic Condition Assessment

No significant issues are known of the integrity of this lift station. The City has noted a desire to
extend the gravity collection system from CC 15 to this location to remove this lift station. This is
not likely to occur until further development pushes collection infrastructure closer to the lift
station; however, it is expected that this will occur during the 20-year planning period.

Capacity Analysis

The basin for this lift station is built out with no potential for significant additional flow generation
without substantial redevelopment. Based on an analysis for ERUs in this basin relative to the lift
station design capacity of 100 gpm, there are no capacity concerns for this lift station during the
planning period.

Key Findings

Ideally, this lift station will be removed during the planning period and converted to gravity
discharge to a new collection system extended via future developments from the CC 15 basin.

CC 10 (Chelan Shores)

Basic Condition Assessment

CC 10 was refurbished in 2016 by converting the previous vacuum-primed system to a submersible
pump/wet well configuration. The lift station is in good operating condition with no significant
known operational issues. Any improvements to this lift station during the planning period are
likely to be minor and are assumed to be covered by the City’s normal operating budget.

Capacity Analysis

Based on an analysis of 2020 peak hour flow events from the telemetry system, it appears that the
lift station pumps operate less than 10 percent of the time during the peak hour, with one to two
pump starts per hour. The basin for this lift station is built out with no potential for significant
additional flow generation without substantial redevelopment; therefore, no further capacity
analysis is warranted at this time.

Key Findings

Should significant improvements be made to this lift station in the future, consideration should be
given to connecting this lift station directly to the dual Northshore interceptors to eliminate the
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re-pumping of this wastewater by CC 11 or CC 15. Any implications from this improvement would
need to be thoroughly reviewed prior to the connection being made.

CC 11 (Northshore 4)

Basic Condition Assessment

This lift station was originally part of the LCRD system and was numbered LCRD LS 4 (also referred
to as “Northshore 4”). The basin draining to this lift station has been largely incorporated into the
City, and as such, this lift station is now part of the City's system. CC 11 is nearing 15 years of
operation and is in good condition, with no known major operational issues. However, it is
recommended that one new pump be budgeted for purchase for this lift station during the
planning period. These are large and relatively expensive pumps, so it is prudent to plan to
purchase an additional pump as a CIP item. The pump can either replace one of the existing pumps
or be a shelf spare. There are no other known integrity issues that will prompt improvements to
this lift station during the planning period beyond normal repairs that are assumed to be covered
by the City’s normal operating budget.

Capacity Analysis

Based on an analysis of 2020 peak hour flow events from the telemetry system, it appears the lift
station pumps operate less than 40 percent of the time during the peak hour, with approximately
three pump runs per hour. The trends also indicate this condition occurs when CC 11 is discharging
simultaneously to the same interceptor as LCRD LS 2, as flows from CC 11 are below 200 gpm. If
additional capacity is needed in the future, it is likely that CC 11 could be isolated to the 10-inch
interceptor, separate from LCRD LS 2, and achieve a discharge rate of 400 gpm as noted in the 2007
Northshore Interceptor Replacement Lift Station Capacity Analysis (2007 Interceptor Report) by
RH2. The flexibility of the dual Northshore interceptors should prohibit any significant capacity
issues at CC 11 during the planning period and beyond.

Key Findings

One new pump should be budgeted for purchase for this lift station during the planning period. It is
assumed this will be paid for out of the annual short-lived assets replacement budget item for lift
stations. Additionally, as flows increase to the lift stations that discharge to the dual Northshore
interceptors, consideration should be given to operating both interceptors in parallel.

CC 14 (Key Bay)

Basic Condition Assessment

No significant issues are known about the integrity of this lift station. The pumps and electrical
equipment may require rehabilitation or replacement during the planning period. However, these
replacements are likely to represent simple, in-kind replacements that could be completed by City
staff as part of the normal operating budget.
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Capacity Analysis

Based on an analysis for current ERUs in this basin, the flow to the lift station is substantially below
the design capacity of 200 gpm; therefore, improvements are not currently necessary based on
capacity. There is vacant land to the northeast of this lift station that could be developed in the
future. Should developers show interest in this land, a detailed review of the lift station capacity
should be funded by the developer at that time.

Key Findings

Any significant future improvements to this lift station are likely to be necessitated by significant
development and would be paid for by the developer. As such, improvements are not budgeted for
this lift station at this time. Similar to CC 10, should significant improvements be made to this lift
station in the future, consideration should be given to connecting this lift station directly to the
dual Northshore interceptors to eliminate the re-pumping of this wastewater by CC 11 or CC 15.
Any implications from this improvement would need to be thoroughly reviewed prior to the
connection being made.

CC 15 (Lord Acres)

Basic Condition Assessment

CC 15 was constructed in 2016 and is in good operating condition. The lift station structure and
piping are expected to have an indefinite useful life beyond the planning period. The pumps and
electrical/control equipment will nominally exceed 20 years of age during the planning period and
may require rehabilitation or replacement. However, these replacements are likely to represent
fairly simple, in-kind replacements that could be completed by City staff. Budgetary estimates for
these replacements have been included in the short-lived assets replacement item in the CIP.

Capacity Analysis

Based on an analysis of recent trends from the telemetry system, each lift station pump discharges
approximately 330 gpm during the peak season, during which the lift station is discharging to the
14-inch interceptor. Based on a review of peak hour flow events in 2020, it appears the lift station
pumps operate less than 20 percent of the time during the peak hour, with approximately two
starts per pump per hour. As such, system growth and lift station capacity are not expected to
prompt improvements to this lift station during the planning period.

Key Findings

No significant improvements are planned for this station during the planning period due to the
relatively new condition of the lift station and its available capacity.

6'20 J:\DATA\CHE\20-0007\2020 GENERAL SERVICES - SEWER\200007.10 GENERAL SEWER PLAN\10 REPORTS\CHE_GSP CH 6.DOCX (8/1/2023 9:20 AM)



CITY OF CHELAN GENERAL SEWER PLAN CHAPTER 6 — EXISTING SYSTEM EVALUATION

CC16

Basic Condition Assessment

CC 16 was constructed in approximately 2016 to replace a siphon on the south shore of Lake
Chelan. The lift station structure and piping are expected to have an indefinite useful life beyond
the planning period. The pumps and electrical equipment may require rehabilitation or
replacement during the planning period. However, these replacements are likely to represent
simple, in-kind replacements that could be completed by City staff as part of the normal operating
budget.

Capacity Analysis

Based on an analysis of recent trends from the telemetry system, each lift station pump discharges
approximately 150 gpm. Based on a review of peak hour flow events in 2020, it appears the lift
station pumps operate less than 20 percent of the time during the peak hour, with approximately
two starts per pump per hour. Lift station capacity is not expected to be the primary driver for
improvements during the planning period.

Key Findings

No significant improvements are planned for this lift station during the planning period, due to the
relatively new condition of the lift station and available capacity.

Lift Station Backup Power Systems

The Transfer Lift Station has a permanent standby generator for lift station operation during power
outages. The City maintains permanent generators at large, critical lift stations as discussed as
follows. Lift stations without a permanent generator rely on on-site storage and mobile generators
for operation during extended power outages. In August 2015, a severe wildfire complex
developed around the City that caused power system failures. The City utilized mobile generators
to operate multiple lift stations for an extended period without a spillage of sewage. This technique
works well for the City due to the relatively close proximity of the lift stations. A summary of the
standby power system is included in the following sections.

City Northshore

CC 1 has a permanent standby generator for lift station operation during power outages. The
remaining lift stations rely on storage volume and mobile generators. The two largest lift stations,
CC 11 and CC 15, discharge directly to the Transfer Lift Station, which has a permanent standby
generator for operation. Currently, no significant changes are recommended to this system.

LCRD

LCRD LS 2 includes on-site emergency storage volume to collect flow during a power outage. During
an extended outage, the lift station could discharge to the City if LCRD utilized a mobile generator.
This flow would discharge directly to the Transfer Lift Station, which has a permanent standby
generator for operation.
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City Southshore

CC 2 and CC5 (as part of the recent CC 5 improvements project) have permanent standby
generators for lift station operation during power outages. The remaining lift stations rely on
storage volume and mobile generators. There are no significant changes recommended for this
system at this time.

LCSD

None of the LCSD lift stations have permanent standby generators. However, LCSD LS 1 through
LCSD LS 4 have equalization storage within the wet well structures. Should a backup occur within
any of these wet wells, an overflow exists within each wet well to allow wastewater to flow
upstream through the force main and discharge to the lift station wet well immediately upstream.
These four lift stations would need to be completely full before a spill of sewage could occur. The
substantial cumulative storage volume offered by these wet wells makes the event of a spill very
unlikely. Storage volume is included with the LCSD LS 5 and LCSD LS 6 wet wells and is sufficient to
store the low peak influent flow for these lift stations. Due to the available storage volume, LCSD
does not need to discharge to the City during a power outage.

Other Lift Station Improvements

Many of the small lift stations within the system transmit minimal data to the collection system
SCADA system. It is recommended that as electrical equipment is replaced or upgraded at lift
stations as part of normal maintenance, the remote monitoring of lift station parameters be
expanded where feasible. This would ideally include monitoring of pump voltage and current draw,
wet well level, and flow rate at a minimum, in addition to normal alarming. The trending data
derived is useful in diagnostics, monitoring, and emergency operations.

Dual Northshore Interceptor System

The dual Northshore interceptors offer significant capacity and operational flexibility for both the
City and the LCRD. At a velocity of less than 8 feet per second (fps), the 10-inch and 14-inch
interceptors offer nominal capacities of 1,500 and 2,500 gpm, respectively. The HDPE interceptors
are less than 20 years old and should have an indefinite life. There will be no need to upsize or
replace the interceptors based on capacity or pipe condition during the planning period.

The current capacity of the interceptors is limited by the three lift stations that discharge to these
pipes: LCRD LS 2, CC 11, and CC 15. While the nominal capacity of each lift station was discussed
previously in this chapter, this section also gives a brief review of the coordinated operation of
these lift stations and interceptors.

Typically, the 10-inch interceptor is operated during the winter months to reduce the hydraulic
retention time of the wastewater, especially during the low flow, non-tourist period of the year.
The 14-inch interceptor typically is operated during the summer months. The operation of LCRD

LS 2, CC 11, and both interceptors was analyzed as part of the (2007 Interceptor Report). One
primary limitation noted by that report was that when LCRD LS 2 and CC 11 are both discharging to
the same force main, the flow rate from CC 11 is significantly limited. As part of the CC 15 project, a
valve was installed in the old 8-inch interceptor draining to CC 11, near the intersection of SR 150
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and Riviera Drive. This valve was closed to direct flows from CC 10 and CC 14 uphill to the east,
through the old 8-inch interceptor, to discharge to CC 15. This effectively freed up capacity in CC 11
and reduced the periods in which LCRD LS 2 and CC 11 pump simultaneously. In the future, growth
in the CC 15 basin may necessitate flows from CC 10 and CC 14 to be returned to CC 11. In this case,
two options exist to minimize concurrent pump runs in the interceptors:

e Both interceptors could be operated in tandem. For example, LCRD LS 2 and CC 15 could
discharge to the 14-inch interceptor and CC 11 could discharge to the 10-inch interceptor.
The wastewater hydraulic residence time and potential for odor generation must be
considered but likely could be mitigated to allow for this operation; or

e Telemetry may be able to be used to better coordinate pump runs between the three lift
stations discharging to the Northshore interceptors. With programming modifications, the
lift stations potentially could be operated to stage the lift station pump runs in a manner
that minimizes concurrent lift station operation or reduces the LCRD LS 2 discharge rate
during periods of CC 11 operation. This system work needs to be coordinated between the
City and the LCRD but may offer some ability to better distribute lift station discharges to
the interceptors.

The dual interceptors offer sufficient capacity and operational flexibility for both the City and LCRD,
and no major improvements are necessary during the planning period. Should future flows warrant
parallel operation of the interceptors, further review of that configuration should be analyzed at
that time. Similarly, future telemetry upgrades to any lift station should allow for control by a
master SCADA system that could allow for the coordinated operation of multiple lift stations.

Low Pressure Interceptor from Northshore

The dual Northshore interceptors discharge into a single 10-inch polyvinyl chloride (PVC) pipe along
SR 150 near the intersection with No-See-Um Road. This pipe was installed in 1975 as part of the
original Northshore interceptor system. This pipe is routed through the City to the Transfer Lift
Station and rises over multiple highpoints along its route. Due to these high points, this pipe flows
full for sections, acting as a low pressure pipe.

The condition of this pipe is unknown, and it is nearing 50 years of service. During discharges from
the dual interceptors, this low pressure interceptor experiences backups due to the high points and
friction losses in the pipe. The dual Northshore interceptors were extended further east as part of
the recent No-See-Um Road project in 2015, which removed some of the existing low pressure
interceptor and tightlined the connection between these pipes. These improvements should
provide for some buffering capacity by allowing backups to be contained within the dual
interceptor pipe volume. The low points of the interceptor experience the greatest pressure
increases due to these backups, but the extent to which this occurs is unknown.

This pipe is a critical piece of infrastructure that connects the Northshore interceptors to the
Transfer Lift Station. Should a portion of this pipe fail, it would require an immediate emergency
replacement of the failed section as there currently is no other readily available pathway to
transmit this flow. Therefore, this system needs to be thoroughly analyzed soon, including dynamic
modeling and field testing for verification of results. At a minimum, this work should include:
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e Verification of pipe condition at multiple locations along the pipe to analyze pipe wall
erosion, etc.;

e Installation of pressure monitoring equipment at critical points along the pipeline for use in
calibrating a hydraulic model of this pipe;

e Completion of a dynamic model for this pipeline capable of modeling peak diurnal flow
cycles from the Northshore interceptors through this pipeline;

e Consideration of future flow additions to this pipeline from the dual Northshore
interceptors or other areas; and

e Recommendation of operating strategies, necessary repairs, potential replacement, or
contingency plans for this piece of infrastructure pending the findings of the analyses.

It should be noted that the existing gravity collection system within the City does not have
adequate capacity to convey flows from the Northshore, and as such, abandonment of this low
pressure interceptor and reliance on existing gravity collection infrastructure in the area should not
be considered. The primary options likely to be considered for improvement to this infrastructure
are:

e Leave the pipe in place if the condition warrants, formulate adequate contingency plans
should a failure occur, and make repairs as needed;

e Replace, upsize, or re-route portions of this pipeline; or

e Install a completely new interceptor near the existing or on a separate alignment entirely.

Northshore Low Pressure Collector (Old Northshore Interceptor)

The original PVC interceptor between Manson and the City was left in place during the construction
of the new dual Northshore interceptors during the early 2000s. This pipe collects wastewater from
private grinder pumps at numerous properties along SR 150. The pipe was reconfigured to collect
wastewater from these locations and discharge to the nearest lift station (LCRD LS 2, LCRD LS 3, and
CC 11). As mentioned previously, this pipe also directs flow from CC 10 and CC 14 to CC 15. The
remaining section of this pipe delivers the dual Northshore interceptor flow through the City to the
Transfer Lift Station, discussed in the Low Pressure Interceptor from Northshore section. This
collector pipe is PVC and was installed in approximately 1975. The integrity of the pipe is unknown.
However, most of this pipe is believed to transmit low flow at minimal pressures from residential
grinder pumps. At this time, no significant improvements to this collector are planned.

Other Considerations

LCSD Projects

The 2020 LCSD Financial Analysis and CIP Review (RH2, 2020) summarizes LCSD CIP projects. Of
note, the LCSD LS 1 force main is expected to be replaced with a larger pipe, likely in the existing
location, during the planning period. This will allow additional flow to be discharged from this lift
station, as the existing 6-inch force main limits the current discharge. The projected 20-year model
assumes the increased discharge to be 450 gpm, which is in excess of the 20-year projected peak
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hour flow from the LCRD, as projected in the CC 5 Lift Station Preliminary Design Report (RH2
2020).

LCRD Projects

LCRD may add a third pump to LCRD LS 2 to increase capacity to meet future flow demands.
However, this lift station generally paces influent flow, and it is assumed that future discharge from
LCRD LS 2 will match the projected PHF from LCRD. As such, the addition of a third pump to LCRD
LS 2 should not significantly impact capacity of the interceptors or Transfer Lift Station beyond the
capacity usage predicted by growth.

Lake Chelan Airport

As previously noted in Chapter 2, this GSP assumes no sewer service will be extended to the Lake
Chelan Airport during the planning period.

Treatment Facility Analysis

Facility Overview

The current NPDES Permit No. WA0020605 issued by Ecology for the City’s WWTP became
effective on February 1, 2017 and is effective for 5 years. The WWTP permitted influent design
criteria and the projected 20-year influent loading, as established in Chapter 4, is included in
Table 6-3.

Table 6-3
Influent Flow and Loading Design Criteria

Parameter Design Criteria ‘ 20-Year Projection

Hydraulic Loading

Maximum Month Average Daily Flow 2.64 MGD 1.70 MGD
Maximum Day Flow 294 MGD 2.12 MGD
Peak Hour Flow NA 4.01 MGD
Peak Instantaneous Flow 432 MGD 4.01 MGD
Solids Loading

Maximum Month Average Daily BOD 4,986 ppd 4,215 ppd
Maximum Month Average Daily TSS 6,315 ppd 4,215 ppd

Note: Due to the majority of influent flow to the WWTP coming via the Transfer Lift Station, which is sized for the
peak hour condition, it is assumed that the 20-year PHF and peak instantaneous flow at the WWTP will be
approximately equivalent.

As shown in the table, the WWTP has nominal ratings for flow and loading in excess of the 20-year
projections.

Historical Performance

Table 6-4 includes NPDES effluent permit limits for the current WWTP permit.
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Table 6-4
NPDES Effluent Limitations
Monthl Weekl

Parameter Average (mg/L) A:ertagz Av:‘:ag‘cle

Monthly (ppd) (ppd)
BODs 30 45 661 991
TSS 30 45 661 991
Total Residual Chlorine 0.5 0.75 NA
pH Minimum of 6.0 and maximum of 9.0 standard units

Parameter

Monthly Geometric
Mean

Weekly Geometric Mean

Fecal Coliform Bacteria 100 CFU per 100 ml 200 CFU per 100 ml

Total residual chlorine is no longer measured now that UV disinfection is utilized at the WWTP.

Tables 6-5, 6-6, and 6-7 provide single sample values for WWTP effluent discharge for 2017
through 2019 at Outfall 001. The single sample values are compared to the average effluent limits.
The data was collected from the electronically available data from Ecology’s PARIS database. The
data shows minor single sample excursions, although the WWTP continually and reliably has met
the permit limits.

6-26
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Table 6-5
WWTP Effluent BOD and TSS Values (2017-2019)
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Table 6-6
WWTP Effluent pH Values (2017-2019)
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WWTP Effluent Fecal Coliform Values (2017-2019)
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CHAPTER 6 — EXISTING SYSTEM EVALUATION CITY OF CHELAN GENERAL SEWER PLAN

Review of Treatment Facility Adequacy

WAC 173-240-050(3)(h) requires that a general sewer plan include “A statement regarding
provisions for treatment and discussion of the adequacy of the treatment.” This section meets this
requirement by summarizing the primary design criteria, capacity, potential operational
deficiencies, and overall adequacy of each process or area of the WWTP.

The existing WWTP design criteria, process schematic, hydraulic profile, and site plan is included in
Appendix F. The WWTP includes preliminary treatment via fine screening and grit removal, primary
treatment via primary clarifiers, secondary biological treatment by fixed film RBCs, and effluent
disinfection via a UV disinfection system followed by surface water discharge to the Columbia
River. The solids treatment facilities include aerobic digesters and centrifuge dewatering designed
to provide Class B biosolids for land application. In addition to the WWTP, the existing Transfer Lift
Station provides additional screening and grit removal of the majority of the WWTP influent flow.
The Transfer Lift Station also is analyzed in this section.

Maijor issues with any WWTP process are identified and summarized in this section for use in
budgeting for necessary capital improvements as described in Chapter 7. Potential WWTP projects
that impact unit processes or plant capacity are understood to require a separate engineering
report submittal per WAC 173-240-060 for Ecology’s review prior to development of plans and
specifications.

Transfer Lift Station

The Transfer Lift Station is at the site of the original primary WWTP. Currently, screenings and grit
removal are performed prior to pumping wastewater at this location. With the 2014 Phase 2
WWTP Project, a new headworks with screenings and grit removal was constructed at the WWTP
as a portion of influent flows to the WWTP do not pass through the Transfer Lift Station.

Capacity Evaluation

The original design criteria for the existing process components at the Transfer Lift Station are
included in Table 6-8.
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Table 6-8
Transfer Lift Station Equipment — Summary of Original Design Criteria

Parameter

Influent Screening

Value Units

Age

Greater than 20 years

Configuration

In-channel fine screen

Screen Type

Perforated plate

Screen Quantity 2

Screen Opening Size 0.25 in

Hydraulic Capacity 4.00 MGD

Grit Removal

Age Greater than 20 years
Configuration Aerated degritting basins
Quantity 2

Dimensions (per basin) 14x14x10  ft (LxWxSWD)
Volume (per basin) 15,000 gal

Grit Washing System

Age

Greater than 20 years

Configuration

Cyclone/classifier

Quantity

2 pumps and 1
cyclone/classifier

Pump Capacity (each)

325 gpm @ 22 ft TDH

Cyclone/Classifier Size

205 gpm/12-inch

Transfer Pumps

Age Greater than 20 years
Configuration Dry-pit

Quantity 4

Pump Capacity (each) 3 @ 1,500 gpm, 1 @ 700 gpm

TDH = total dynamic head

The 2008 GSP/FP noted that the existing grit basins have adequate capacity for the planned Phase
2 peak hour flow of 4.30 MGD. The 2008 GSP noted that the existing Transfer Lift Station influent
screens have a combined capacity of 4.00 MGD, which is less than the WWTP design peak hourly
flow of 4.32 MGD. However, a portion of the WWTP influent is expected to be discharged by
gravity to the WWTP, bypassing the Transfer Lift Station. As such, the Transfer Lift Station nominal
screen capacity of 4.00 MGD is sufficient for the design peak hourly flow for the WWTP.

The 2008 GSP noted that the Transfer Lift Station pumping capacity was limited to 3.0 MGD, by the
operating pressure of the single 12-inch force main from the lift station. A new 16-inch force main
was installed in 2013, in addition to upsizing the 15-inch gravity pipeline downstream of the force
main to 21 inches. However, the City has noted surcharging of flow at the outlet of the new 21-inch
pipe. This is analyzed as part of the City Collection System Analysis section. Aside from the
collection system issue, there are no known capacity constraints that would limit the Transfer Lift
Station from passing the projected 20-year peak hour flow.
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CHAPTER 6 — EXISTING SYSTEM EVALUATION CITY OF CHELAN GENERAL SEWER PLAN

The 2008 GSP also noted the need for a permanent standby generator at the Transfer Lift Station.
This lift station historically had relied on 300,000 gallons of influent storage in the event of a power
outage which remains available for use. However, a permanent 300-kilowatt (kW) generator has
been added to the lift station since the previous plan.

Conditions Assessment

The operator’s primary concern with conditions at the Transfer Lift Station is related to the
mechanical fine screens, which appear to be nearing the end of their useful life. However, it may be
possible for both grit and screening removal systems to be eliminated from this lift station now that
the WWTP includes screening. The City will investigate this possibility; at this time, new screens are
not planned for this lift station. The other equipment at this lift station will require normal
maintenance and incremental replacements during the planning period, but this is expected to be
completed with the normal operating budget.

The operators noted that an existing below-grade valve used to bypass influent from the wet well
to the equalization (EQ) basins is no longer operable. This valve is necessary to isolate the wet well
for cleaning and should be planned for replacement during the planning period.

Should a future larger project be undertaken at the Transfer Lift Station, adding flow monitoring at
this facility also would be a worthwhile consideration for the purposes of remote monitoring, pump
diagnostics, etc.

Headworks

Influent from the collection system flows by gravity into the WWTP through enclosed piping.
Influent enters the headworks and flows through a Parshall flume before discharging to the dual
screening channels. Screened influent flows through a single channel to the dual degritting basins.
Screened and degritted influent flows into a structure for diversion between two primary clarifiers.

Capacity Evaluation

The original design criteria for the headworks is included in Table 6-9.
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CHAPTER 6 — EXISTING SYSTEM EVALUATION

Table 6-9

Existing Headworks — Summary of Original Design Criteria

Parameter

Influent Flow Measurement

Value Units

Age Commissioned in 2014
Meter Type Parshall flume
Meter Size 12 in

Meter Peak Flow Capacity 10.56 MGD

Influent Screening

Age

Commissioned in 2014

Configuration

In-channel drum screen

Screen Type

Perforated plate fine screen

Screen Quantity 2

Screen Opening Size 0.25 in

System Minimum Capacity 432 MGD

Grit Removal

Age Commissioned in 2014
Configuration Aerated degritting basins
Quantity 2

Dimensions (per basin) 8x26.33x10.75  ft (LxWxSWD)
Volume (per basin) 17,000 gal

Collection Mechanisms

Aerated settling and 12-inch auger

Grit Tank Blowers

Quantity 2

Type Positive displacement
Capacity (each) 80 SCFM @ 7 psi
Motor Size 2@5hp

Grit Washing System

Age

Commissioned in 2014

Configuration

Cyclone/classifier

Quantity

2 pumps and 1 cyclone/classifier

Pump Capacity (each)

220 gpm @ 32 ft TDH

Cyclone/Classifier Size

250 gpm/12-inch

psi = pounds per square inch

The existing screening and grit removal system was designed with a hydraulic capacity of 4.32
MGD. The influent flow meter has a nominal capacity greater than 10 MGD. As such, there are no
known major limitations to capacity during the planning period related to the existing headworks

facility.

Conditions Assessment

The headworks was constructed as part of the 2014 Phase 2 WWTP Project, and the structural and
mechanical elements are generally in good condition. Some blinding of the screens has periodically
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occurred, but is not a major issue. The City will investigate the washwater pressure to make sure it
is adequate for screen cleaning. One grit mechanism has had a bearing failure due to binding. The
mechanisms have had repeated over-torque instances in which shear pins have broken. It is
recommended the City add additional torque sensing devices to protect this equipment. The City
also has witnessed some grit accumulation in the digesters, but this is not a significant issue. It is
recommended the City install a pressure gauge on the inlet to the hydrocyclone to ensure
adequate pressure is available for proper grit separation prior to the classifier. These items are
minor and represent small improvements that the City can undertake as part of normal O&M.

The mechanical equipment at the headworks, such as the influent screening and grit removal
equipment, is typically planned for a useful life of 20 years. This period will be exceeded during the
second half of the planning period. However, the useful life of such equipment can vary widely
based on the adherence to a proper preventative maintenance schedule. Assuming the equipment
will be properly cared for and incremental replacements will be made as needed through the
normal O&M budget, full replacement of the equipment is not budgeted as part of this GSP.

Primary Clarifiers and Primary Sludge Pump Station

All screened and degritted influent flows enter a diversion structure with manual gates for directing
flow to either or both primary clarifiers.

Capacity Evaluation

The original design criteria for the primary clarifiers is included in Table 6-10.

Table 6-10
Existing Primary Clarifiers — Summary of Original Design Criteria

Parameter Value Units
Primary Clarifiers
Age (1) in 2002; (1) in 2014
Quantity 2
Configuration Circular, cast-in-place concrete
Diameter 53 ft
Side Water Depth 10 ft
Surface Area (each) 2,205 sf
Primary Sludge Pumps
Type Progressive cavity

. 2 dedicated (1 scum pum
Quantity serves as(a backuZ) i

A second primary clarifier was added to the WWTP as part of the 2014 Phase 2 WWTP Project.
Currently, the operators use one primary clarifier in the winter and both in the summer months.
The operators noted that primary sludge concentration normally ranges between 3 and 6 percent.
In the summer months, the concentration can drop below 2 percent during periods of high influent
flow. In addition to operating both primary clarifiers, alum is used as a settling aid. The decrease in
primary sludge concentration could be related to the current practice of returning solids from the
secondary clarifiers to the primaries. The operators will investigate other options for handling these
secondary waste solids, such as pumping directly to the digesters. Once this change occurs, the

6'3 2 J:\DATA\CHE\20-0007\2020 GENERAL SERVICES - SEWER\200007.10 GENERAL SEWER PLAN\10 REPORTS\CHE_GSP CH 6.DOCX (8/1/2023 9:20 AM)



CITY OF CHELAN GENERAL SEWER PLAN CHAPTER 6 — EXISTING SYSTEM EVALUATION

primary clarifiers should be able to handle the average design surface overflow rates of 800 to
1,200 gallons per day per square foot (gpd/sf) and a peak rate of 2,000 to 3,000 gpd/sf as
recommended by the Orange Book for primary clarifiers with primary sludge only. To meet the
reliability and redundancy requirements for a Class Il facility, the WWTP must be able to treat

50 percent of the design flow with the largest primary clarifier out of service. Based on these
loading rates, a single primary clarifier should be able to treat in excess of 50 percent of the MM
design flow of 2.64 MGD and the peak instantaneous design flow of 4.32 MGD. As such, the two
primary clarifiers provide adequate capacity for the projected flow and loading during the planning
period.

The previous air-operated diaphragm primary sludge pumps have since been replaced with
progressive cavity pumps. There is a single pump dedicated per clarifier, and an identical third
pump used from scum, which can serve as a backup to either primary sludge pump. The primary
sludge pumps are cycled to avoid coning of the sludge blanket. The operators believe these pumps
function adequately and are unlikely to pose an issue with capacity during the planning period.

Condition Assessment

The concrete tank for both primary clarifiers is believed to be in good condition. The primary
clarifier installed in 2014 is unlikely to need significant improvement during the planning period.
The older primary clarifier mechanism is showing signs of wear and corrosion. It should be planned
for refurbishment, likely later in the planning period, including recoating of the mechanism and
replacing or refurbishing the gear drive.

Approximately twelve 6-inch plug valves in the primary sludge pump station need to be replaced
due to age and inoperability. Currently, the valves cannot be opened to the sludge transfer pump.
This work will be budgeted as a CIP item, although City staff may replace some or all of the valves if
desired.

Rotating Biological Contactors

Primary effluent flows by gravity into the secondary treatment system, which consists of two trains
of RBCs followed by three secondary clarifiers. RBCs are an attached growth system in which
microbial populations grow the media of each RBC. A portion of the biomass is continually sluffed
off into the main flow and passes through to the secondary clarifiers, where the sluffed solids are
separated by gravity sedimentation from the effluent.

Capacity Evaluation

The original design criteria for the RBCs is included in Table 6-11.

J:\DATA\CHE\20-0007\2020 GENERAL SERVICES - SEWER\200007.10 GENERAL SEWER PLAN\10 REPORTS\CHE_GSP CH 6.DOCX (8/1/2023 9:20 AM) 6_3 3 R H 2
~



CHAPTER 6 — EXISTING SYSTEM EVALUATION CITY OF CHELAN GENERAL SEWER PLAN

Table 6-11
Existing RBCs — Summary of Original Design Criteria
‘ Parameter Value Units
Rotating Biological Contactors
Age Greater than 20 years
Quantity of Basins 4 basins, 4 RBCs per basin
Qty of Standard Density RBCs 4
Media Area per Standard RBC 110,000 sf
Quantity of High Density RBCs 4
Media Area per High Density RBC 140,000 sf
Total Media Area 2,000,000 sf
RBC Configuration
First Stage Area 880,000 sf
Second and Third Stage Area 1,120,000 sf
RBC Blowers
Age (2) in 1986; (1) in 2002
Quantity 3
Type Centrifugal
Capacity (each at 4.4 psi) (1) @ 2,200 SCFM, (1) @ 1,450, (1) @ 2,200
Motor Size (1) @ 75 hp, (2) @ 50 hp, (1) @ 60 hp

The 2008 GSP states the expanded RBC system has a capacity to treat 3,800 ppd of BOD. Based on
the typical primary clarifier BOD removal rate of 35 ppd, the RBC design criteria equates to a
maximum month design loading of 5,790 ppd BOD for the WWTP. While there are other issues
noted in this GSP that may reduce the realistic BOD loading capacity of the WWTP, the stated
maximum month design loading is in excess of current loading (1,690 ppd BOD) and the 20-year
projected loading (4,215 ppd BOD) at the maximum month. As such, current and projected loading
to the WWTP are not as significant of a driver in potential replacement of the RBCs as other items
noted in the WWTP conditions assessment.

Conditions Assessment

The original train of RBCs was installed in approximately 1986, consisting of two basins containing
four RBCs each. In the 2002 Phase 1 WWTP Project, a second train that is dimensionally identical to
the first train was installed with RBCs that were procured secondhand from the City of Puyallup’s
WWTP. Additionally, this project added a solids recirculation stream from the clarifiers to the RBCs.
This addition intended to convert the system from being an entirely attached-growth system to a
hybrid attached-growth and suspended growth system. The intent of this addition was likely to
increase system capacity and possibly facilitate nitrification by increasing the system solids
retention time.

The RBCs are air driven, in which air cups on the outside of each RBC collect air discharged through
a submerged sparger, causing the RBCs to continually rotate. This type of RBC is no longer
manufactured and has not been supported since approximately 2006. Manufacturers only offer
complete replacement of the RBCs with new, mechanically driven units.
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The existing air cups have been degrading, causing problems that lead to intermittent rotation of
some of the RBCs. The City is in the process of working with a plastics manufacturer to replace air
cups as needed. Additionally, rotation detection devices should be replaced or retrofitted on each
RBC.

In addition to age, the RBCs pose some significant challenges and process implications that need to
be compared to replacing this equipment in-kind. A future engineering report, at a minimum,
should review the following issues related to the RBCs:

1. The RBCs are proprietary equipment that require the City to work with the vendor for
service and support.

2. The RBC tankage cannot be reused easily for other treatment technologies due to its
shallow depth.

3. Proper rotation and scouring of the RBCs is critical to avoid biomass densification on the
media and subsequent anaerobic conditions forming within the biomass. This is difficult to
control, especially as the units wear and the rotation becomes intermittent as witnessed by
the operators.

4. The RBCs require the use of primary clarifiers, which is not necessary with some of the
other secondary treatment options. The resultant primary sludge is difficult to digest with
the existing aerobic digesters. Anaerobic digesters typically are used to stabilize primary
sludge, but would be cost prohibitive for a WWTP of the City’s size. The existing aerobic
digesters are more apt to stabilize secondary sludge.

5. The current combination of primary and secondary sludge at the City’s WWTP complicates
solids handling. Secondary solids produced by the RBCs are wasted from the solids
recirculation stream. These solids require thickening prior to digestion to maintain the
design solids retention time for the digesters. The current practice is to return these solids
to the primary clarifiers for co-thickening with the primary sludge. However, the secondary
solids do not settle and compact as well as primary sludge. The operators have noted
settling issues in the primary clarifiers at flows above 1.2 MGD with both primary clarifiers
in operation. With primary sludge only, the existing two primary clarifiers should handle
flows to the design MM flow of 2.64 MGD. As such, the secondary solids need to be handled
separately from the primary sludge. The existing aerobic digester design assumed an
average feed concentration of 4-percent solids. This cannot be achieved by compaction of
the secondary solids in the secondary clarifiers, especially with the continual recirculation of
solids to the RBCs. If the RBCs remain for the long term, separate thickening of the
secondary solids likely will be necessary.

6. The RBCs will not provide effective nitrogen removal as configured and cannot do
enhanced biological phosphorus removal if necessary in the future.

Additionally, two of the RBC blowers will exceed 20 years of age during the planning period and
should be considered for replacement in conjunction with either an RBC replacement or secondary
treatment system upgrade.

The City intends to incrementally refurbish the RBCs and make process adjustments to improve the
handling of secondary solids. It is the City’s intent to utilize the current secondary treatment
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system as long as possible. This will allow an engineering report to be completed to review other
treatment alternatives compared to the in-kind replacement of the RBCs.

At a minimum, this GSP should budget for the following items related to the secondary treatment
system:
e Engineering report;

e RBC rotation sensors — it is assumed this work will be completed as part of the normal plant
maintenance and a capital project is not included for this work;

e Secondary treatment system replacement to be determined by the engineering report. For
the purposes of this GSP, this cost is estimated based on the complete in-kind replacement
of the RBCs; and

e Thickening mechanism for the secondary sludge if the RBCs are to be maintained beyond
the near-term.
Secondary Clarifiers

Effluent from the RBCs discharges by gravity to the three secondary clarifiers. This stream includes
solids recirculation from each clarifier, which returns settled solids to the RBCs. A secondary waste
stream removes solids from the solids recirculation stream.

Capacity Evaluation

The original design criteria for the secondary clarifiers is included in Table 6-12.
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Table 6-12

Existing Secondary Clarifiers — Summary of Original Design Criteria
Parameter Value Units ‘
Secondary Clarifiers
Age (2) small clarifiers in 1986; (1) large in 2002
Quantity 3 total, (2) 35 ft, (1) 50 ft
Configuration Circular, center feed, peripheral outfall
Diameter 35,50 ft
Sidewater Depth 10 ft
Nominal Area (2) 952; (1) 1,963 sf
35-ft Clarifier Recirculation Pumps
Age Commissioned in 2002
Pump Type Screw centrifugal (dry pit)
Pump Quantity 2
Pump Capacity 300 gpm @ 24 ft TDH
50-ft Clarifier Recirculation Pump
Age Commissioned in 2002
Pump Type Submersible centrifugal
Pump Quantity 1
Pump Capacity 600 gpm @ 20 ft TDH
35-ft Clarifier Scum Pump
Age Greater than 20 years
Pump Type Air-operated diaphragm
Pump Quantity 1
Pump Capacity 152 gpm
50-ft Clarifier Scum Pumps
Age Commissioned in 2002
Pump Type Submersible centrifugal
Pump Quantity 1
Pump Capacity 150 gpm @ 17 ft TDH
Secondary Sludge (WAS) Pump
Age Commissioned in 2002
Pump Type Air-operated diaphragm
Pump Quantity 1
Pump Capacity 152 gpm

To meet the reliability and redundancy requirements for a Class Il Facility, the WWTP must be able
to treat 50 percent of the design flow with the largest secondary clarifier out of service. The Orange
Book recommends a peak overflow rate of 1,200 gpd/sf for secondary clarifiers with conventional
activated sludge. This may be conservative criteria for the City’s WWTP, in which the solids
produced by the RBCs are likely to have somewhat better settling characteristics than activated
sludge. The two smaller clarifiers can pass the peak flow of approximately 2.2 MGD, which is
greater than 50 percent of the design peak instantaneous flow of 4.32 MGD. As such, there is not
an immediate need to construct a fourth clarifier. Additionally, future improvements to the
secondary treatment system may change the timing for a fourth clarifier. This should be reviewed
as part of the engineering report dedicated to the secondary treatment system planning.
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Conditions Assessment

This GSP includes a conditions-based assessment for improvements that are likely to be needed for
the secondary clarifiers during the planning period, regardless of a future change to the secondary
treatment system.

The older two 35-foot secondary clarifiers were installed in 1986. The clarifier mechanisms are
showing signs of corrosion and should be planned for refurbishment during the planning period.
This should include recoating and replacing or refurbishing the gear drive. The clarifier tankage is
believed to be in good condition.

The tank and mechanism for the newer 50-foot secondary clarifier is in good condition, and no
improvements are planned for these items during the planning period. However, the return
activated sludge (RAS) and scum pump stations for this clarifier appear to be restricted by headloss
and cannot adequately pump as designed. Additionally, the scum pump for this clarifier is manually
controlled and preferably would be automatically controlled. These items should be rectified early
during the planning period.

An engineering report that reviews future secondary treatment options will include a coordinated
review and evaluation of the secondary clarifiers.
Disinfection System

Secondary effluent from the secondary clarifiers flows by gravity to the disinfection system. The
existing chlorine contact channels were converted to dual UV light disinfection channels as part of
the 2002 Phase 1 WWTP Project. A non-potable water pump draws disinfected effluent for reuse
throughout the WWTP.

Capacity Evaluation

The original design criteria for the disinfection system is included in Table 6-13.
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Table 6-13

Existing Disinfection System — Summary of Original Design Criteria
Parameter Value Units ‘
Effluent Disinfection
Age (3) modules in 2002, (2) in 2014
Configuration Vertical lamps, open channel
Type Low pressure, low intensity UV
Channel Quantity 2
Modules per Channel 5
Lamps per Module 40
Total Lamps 400
UV Transmittance 55 %
Minimum Dose at Design MM 60,200 uW-sec/cm?
Effluent Limit (Monthly Avg) 200 CFU/100mL
Design Peak Hour Capacity 4.4 MGD
Effluent Flow Measurement
Age Commissioned in 2002
Meter Type Parshall flume
Meter Size 12 in
Meter Peak Flow Capacity 10.56 MGD

uW-sec/cm? = microwatt seconds per centimeter squared
CFU/100mL = colony forming units per 100 milliliters

The UV disinfection system was expanded as part of the 2014 Phase 2 WWTP Project to provide
capacity for the WWTP peak design flow of 4.32 MGD; therefore, this system should have adequate
capacity for the planning period.

Conditions Assessment

The system is in good condition with no significant issues noted by the operators. This equipment is
typically planned for a useful life of 20 years. This period will be exceeded during the planning
period. However, the useful life of such equipment can vary widely based on the adherence to a
proper preventative maintenance schedule. Assuming that the equipment will be properly cared
for and incremental replacements will be made as needed through the normal O&M budget, full
replacement of the equipment is not budgeted as part of this GSP; however, it should be reviewed
as part of an upcoming engineering report.

Outfall

The existing submerged outfall was inspected by divers in December 2020, with no major issues
noted. The outfall is not expected to require significant improvements during the planning period.
Aerobic Digesters

The solids handling system stabilizes both primary and secondary sludge with four aerobic
digesters.
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Capacity Evaluation
The original design criteria for the aerobic digesters is included in Table 6-14.

Table 6-14
Existing Aerobic Digesters — Summary of Original Design Criteria

\ Parameter Value Units

Digesters

Age (2) 118,000 gal commissioned in approximately 1986; (2)
63,000 gal commissioned in 2002

Quantity 4

Dimensions (2) - 24x24x15 ft; (2) - 38x19x22 ft

Volume (2) - 63,000 gal; (2) - 118,000 gal

Total Volume 364,000 gal

Primary Loading at Design 4,100 ppd

Secondary Loading at Design 1,400 ppd

Total Sludge Loading at Design 5,500 ppd

Design SRT 40 days at 20 deg C

Overall Standard Oxygen Requirement 370 b Oy/hr

Aeration System Coarse bubble diffusers

Digester Mixers (Previously Submerged Turbine Aerators — Small Digesters Only)

Age Greater than 20 years

Quantity 2

Motor Size 15 hp

Digester Blowers

Age 20 hp greater than 20 years old; 30 hp in 2002, 40 hp in 2014

6 total; (3) 20 hp for small digesters and (2) 30 hp and (1) 40 hp

Quantity for large digesters

Type Positive displacement
Capacity (3) 400 @ 6 psi, (3) 400 @ 10 psi
Motor Size (3) 20 hp, (2) 30 hp, (1) 40 hp
Digested Sludge Transfer Pump

Age Commissioned in 2014
Pump Type Screw centrifugal

Pump Quantity 1

Pump Capacity 300 gpm

Ib O,/hr = pounds of oxygen per hour

At the maximum month design loading condition, the 2014 Phase 2 design criteria included a total
daily design loading of 5,500 ppd (combined primary and secondary solids) to the existing digesters
with a design feed concentration stated at 4.8 percent. The total digester capacity is

364,000 gallons. At the design loading rate and concentration, the sludge yield is 13,700 gpd, which
corresponds to a solids retention time (SRT) of 27 days. This assumes that the digesters are not
decanted, which is not a normal practice at the WWTP. To produce Class B biosolids, the design SRT
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for the digesters is 40 days at 20 degrees Celsius. As such, additional digester volume is needed to
meet the design loading, as was noted in the 2008 GSP.

The 20-year influent loading to the WWTP is projected to be 50 to 60 percent of the loading design
criteria. It is assumed that future digester loading will be proportional to the influent loading;
therefore, the digester loading is expected to be approximately 50 to 60 percent of the design
loading in 20 years. An average digester feed concentration of approximately 4 percent would be
necessary to maintain a 40-day SRT within the existing tankage at this level of loading. Additional
digester tankage may not be necessary during the planning period if loading is consistent with the
projections of this GSP. The City should carefully monitor digester loading and performance during
the planning period.

As discussed in the Rotating Biological Contactors section, discharging secondary solids to the
primary clarifiers reduces the concentration of the sludge, which correspondingly reduces the
aerobic digester SRT. In the near-term, the City will manage the secondary solids separately from
the primary sludge and plan for a separate thickening mechanism for secondary solids in the
future.

Further, future changes to the secondary treatment system may change the digester loading,
especially if the primary clarifiers were to be eliminated. In conjunction with the secondary
treatment system analysis, the future engineering report must include coordinated planning and
operations review of the digesters.

Conditions Assessment

The concrete tankage of the existing digesters visible from the exterior is in good condition. The
operators believe the tankage to be structurally sound based on previous visual inspection during
draining.

The 20 horsepower (hp) digester blowers are greater than 20 years of age and may require
replacement during the planning period. The 30 hp and 40 hp blowers are expected to last into the
planning period with normal O&M. These may be considered for replacement if a larger digester
project is identified in the future engineering report.

Coarse bubble diffuser aeration grids were added to the small and submerged turbine aerators;
these digesters serve only as mixers. This equipment is greater than 20 years of age and may
require refurbishment or replacement during the planning period. The larger digesters include
coarse bubble diffusers only that are believed to be in adequate condition. The future engineering
report will evaluate the continued usage of primary clarifiers. Oxygen transfer in primary sludge in
aerobic digesters with coarse bubble aeration is poor. If the primary clarifiers are to be maintained,
replacement of the coarse bubble aerators in the large digesters with a different aeration and
mixing system is recommended.

At a minimum, it is recommended that the CIP budget for the replacement of the mixers and three
20 hp blowers associated with the small digesters. Additionally, the aeration grids in each digester
should be budgeted for in-kind replacement.
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Dewatering System

A centrifuge is used for dewatering the digested sludge. The system produces Class B Biosolids for
land application.

Capacity Evaluation

The original design criteria for the centrifuge is included in Table 6-15.

Table 6-15
Existing Dewatering System — Summary of Original Design Criteria

Parameter Value Units ‘
Digested Sludge Pump

Age Greater than 20 years
Pump Type Double Disc

Pump Quantity 1

Pump Capacity 100 gpm
Dewatering Unit

Age Greater than 20 years
Type Centrifuge
Quantity 1

Nominal Hydraulic Capacity 50 gpm

Main Motor Size 50 hp
Backdrive Motor Size 10 hp

Bowl Diameter 14 in
Conveyance Equipment

Age Greater than 20 years
Type Shaftless screw conveyor
Size 8 in

The centrifuge currently is operated 3 to 4 days per week during normal operating hours. As the
sludge yield increases with system growth, the centrifuge can be operated for extended hours each
day, or an additional 1 to 2 days per week. As such, the dewatering system should not be limited by
capacity during the planning period.

Conditions Assessment

The centrifuge is greater than 20 years old and has undergone incremental refurbishments. Most
recently, the bowl and scroll were replaced in 2019. The control panel for the centrifuge requires
periodic replacement of internal components. A complete in-kind replacement of the control panel
was considered by the City, but was deemed to be cost prohibitive. The City would prefer to make
incremental component replacements in the panel while budgeting for a complete replacement of
the dewatering system.

Additionally, the motor control center (MCC) in the dewatering room should be replaced due to
age. This room is not suitable for an MCC due to the humidity and corrosive effects of the

sludge/chemicals in the room. A new, properly rated distribution panel could be installed in this
building and fed from a new MCC in the Blower Building, which needs replacement in the near-
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term due to the age of the existing Blower Building MCC. This would alleviate the need for an MCC
in the Sludge Dewatering Room.

The stainless steel polymer tankage is corroded and needs to be replaced or refurbished. The tank
was re-welded at least once previously.

The dewatering system is functioning adequately and will continue to be used in the near-term, but
full replacement of the system is expected during the planning period. At that time, a screw press
and other dewatering options should be evaluated in a project-specific engineering report.

Electrical and Control

The existing standby generator at the WWTP is undersized at 200 kW and is further limited by its
cooling system. The generator needs to be replaced and upsized. The generator is installed in the
Blower Building, adjacent to the MCC room. It appears that installing a new, outdoor generator
with a manufactured enclosure is the preferred solution, but this will be evaluated further in the
generator design phase. Future consideration should be given to future WWTP improvements,
including a secondary treatment system, during the sizing of the generator to ensure it is sized
adequately for future motor loads.

The main MCC and plant PLC control panel are installed in the Blower Building. This equipment has
exceeded its intended life and spare parts are no longer readily available. The MCC and control
equipment need to be replaced early in the planning period. Similar to the generator, the sizing and
configuration should allow for flexibility to handle the motor loads necessary to support future
process upgrades. The likely option for completing this project is to install the new MCC and control
panel in the location of the existing generator (after it is removed) to allow for the complete
installation and testing of the new equipment prior to the incremental transfer of existing loads to
the new equipment. This should allow for a coordinated changeover between the MCCs while
maintaining WWTP operation. Additionally, the new MCC should feed equipment in the Sludge
Dewatering Building to alleviate the need for an MCC in that room as discussed in the Dewatering
System section.

Plantwide Miscellaneous Items

The basic conditions assessment of the WWTP associated with this GSP noted the following
deficiencies that require rectification during the planning period.

Yard Pump Station

The existing 5 hp pump in the Yard Pump Station does not appear to have adequate power to
overcome the head necessary to pump to the new headworks, similar to the new clarifier scum and
RAS pumps. This needs to be remedied in the near-term. It is assumed this work will be completed
as part of the normal plant maintenance, and a capital project is not included for this work.

Non-Potable Water Filter

The existing manual filter on the reuse water system clogs frequently, requiring operators to
manually clean it. For this reason, reuse water usage is limited. An automatic self-cleaning filter
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should be installed to replace the existing filter. It is assumed this work will be completed as part of
the normal plant maintenance, and a capital project is not included for this work.

Operations Building Roof and Cracking

The flat roof on this building is causing precipitation to leak into the roof structure as evidenced by
dripping through soffit vents and panels. Options for rehabilitation or replacement will be
considered in the CIP.

A vertical crack has appeared in the south wall of the building and may be associated with ground
settling in the area. Investigation and remedy of this issue should occur early in the planning
period.

Sludge Dewatering Building Roof

The flat roof on this building exhibits the same issue as the Operations Building.

Plantwide LED Lighting

Many lighting fixtures throughout the WWTP have been converted to LED, but some still need to
be upgraded. It is assumed this work will be completed as part of the normal plant maintenance,
and a capital project is not included for this work.

Sludge Bin Storage Area

Enclosing the biosolids bin area is preferred to combat freezing in the winter months. The
operators envision having the walls and sheeting completed by a contractor. City staff may insulate
or make other improvements as needed.

Additional Heated Storage Area

The need for additional heated storage area was discussed. Storage possibly could be added in the
existing sludge drying bays. It is recommended that general equipment storage areas be kept
separate from enclosed biosolids storage.

Plant Fiber Communications

The existing plant fiber optics system is aging and requires component replacement to provide an
adequate long-term communications system. This work represents in-kind device replacement and
is expected to occur as part of the normal plant maintenance. A capital project is not included for
this work.

Summary of Proposed WWTP Improvements
The following list summarizes the significant capital improvements proposed for the WWTP. These
projects are included in the CIP discussion in Chapter 7.

1. Engineering report — specifically tailored to addressing the secondary treatment system
needs.

2. Primary Sludge Valve Replacements — replace aging and inoperable plug valves.
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10.
11.
12.

13.
14.

Primary Clarifier Refurbishment — rehabilitate the 2002 clarifier, including recoating the
mechanism and replacing or refurbishing the drive.

Secondary Treatment System Replacement — currently budgeted as a complete in-kind
replacement of the RBCs; this will be reviewed as part of the engineering report.

Secondary Sludge Thickening —install a mechanical thickening unit for secondary sludge.

Two 35-foot Secondary Clarifier Refurbishment — rehabilitate two older clarifiers; including
recoating mechanisms and replacing or refurbishing drives.

50-foot Secondary Clarifier RAS/Scum Pump Improvements — rehabilitate or replace pumps
as needed.

Digester Mixing/Aeration System Refurbishment — replace the mixing systems and three
small digester blowers for the small digesters and replace the aeration grids for all
digesters.

Dewatering System Replacement — replace the centrifuge and polymer system, including a
project-specific engineering report.

Standby Generator Replacement — replace the undersized and aging engine generator.
Blower Building MCC Replacement — replace the aging MCC in the Blower Building.

Membrane Roof Repair — repair or replace the roofing material for the Sludge Dewatering
Building and Operations Building.

Enclose Sludge Bin Storage Area — enclose and insulate the bin storage area.
Add Heated Storage at WWTP — budget for an additional heated storage area at the WWTP.
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Introduction

This chapter presents proposed improvements to the City’s sewer system that are necessary to
resolve existing system deficiencies and plan for the projected customer growth. The sewer
system improvements were identified from an evaluation of the results of the system analyses
presented in Chapter 6. The sewer system improvements were sized to meet the system’s
projected demand conditions at the end of the 20-year planning period.

A Capital Improvement Plan number, herein referred to as a CIP number, has been assigned to
each improvement. Numbers were assigned to the improvements as shown in Figure A-7. The
improvements are organized and presented in this chapter according to the following primary
categories. Note: The number symbol will be replaced with a corresponding improvement
number in the descriptions.

e Lift Station, Force Main, and Interceptor Improvements (LS##)
e Collection System Gravity Sewer Main Improvements (CS##)
e Wastewater Treatment Plant Improvements (WW#i#)

e Miscellaneous Items such as Planning Work (M##)

The remainder of this chapter presents a brief description of each group of improvements, the
criteria for prioritization, the basis for the cost estimates, and the schedule for implementation.

For planning purposes, the improvement projects described herein are based on the alternative
that appears most cost effective for providing the necessary improvement. Other alternatives
may be viable for each recommended project and should be considered where applicable
during a predesign process to ensure the best and lowest cost alternative design is selected.
Further, evaluation of alternatives should be performed in the future if growth patterns change
or if residential, commercial, or industrial development occurs beyond that assumed by this
GSP. Where not explicitly mentioned, open-cut construction was assumed for preparing cost
estimates for sewer main replacements and extensions.

Description of Improvements

This section provides a brief general description of each recommended capital improvement, as
well as the deficiency that each improvement will resolve. The system deficiencies were
identified in more detail in Chapter 6.

It is intended that this GSP contain an inclusive list of recommended system improvements;
however, additional projects may need to be added or removed from the list as growth occurs
or conditions change. The City will evaluate the capacity of the wastewater collection system as
growth occurs and as development permits are received.

Lift Station, Force Main, and Interceptor Improvements

The following includes a brief description of the proposed improvements to the lift stations,
force mains, and interceptors as prompted by either the condition assessment or capacity
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analyses included in Chapter 6. Minor improvements to these components are assumed to be
included in LS00, while major improvements are detailed in LS01 and higher.

LSOO — Annual Short-Lived Asset Replacement Fund

Due to the number of lift stations within the collection system, it is not feasible to estimate
minor improvements, such as in-kind replacement of mechanical and electrical equipment, at
each location. For the purposes of budgeting, a fund should be established for the incremental
replacement of short-lived assets at lift stations during the planning period.

LSO1 - C.C. 5 and Force Main Improvements

Deficiency: The existing lift station and force main are near full capacity at the current
condition.

Improvement: The existing lift station will be rehabilitated with larger pumps and the force
main will be replaced and extended to bypass lift station C.C. 4. This project is being
constructed in 2021.

LS02 — C.C. 1 Improvements

Deficiency: The existing lift station mechanical and electrical equipment is aging, and the lift
station configuration presents operational difficulties. Structural deficiencies to the building
were also noted.

Improvement: Convert the existing lift station to include three submersible sewage pumps to
replace the existing wet-pit/dry-pit configuration. This project also was identified in the
2006 GSP. It is the City’s intent to standardize on submersible pump-style lift stations.

LSO3 — C.C. 3 Improvements

Deficiency: The existing lift station is aging and difficult to maintain. Additionally, the collection
pipes for this lift station are near or below the lake level, under structures, are in-accessible,
and are aging and difficult to maintain.

Improvement: Improvements are necessary to remedy deficiencies at this location. One such
option may be removal of the lift station and replacement of the system with individual grinder
pumps. Other options may also exist and should be further analyzed. This GSP provides a
budgetary item for analysis and improvements to rectify the current deficiencies.

LS04 — Transfer Lift Station Bypass Valve Replacement

Deficiency: The buried valve allowing for bypass of the screening and grit system during
maintenance work is not operable.

Improvement: Replace this valve to allow bypass to function if necessary.

LSO5 — C.C. 8 Forcemain Replacement

Deficiency: The existing forcemain is aging and should be planned for rehabilitation or
replacement during the planning period
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Improvement: Replace or rehabilitate this forcemain and consider connecting this lift station
directly to the Northshore interceptors to reduce flow to the gravity collection system along SR
150.

LSO6 — C.C. 9 Replacement

Deficiency: This lift station serves a limited area and could be replaced with future extension of
gravity collection piping to this location, which would reduce City lift station O&M.

Improvement: As development occurs between SR 150 and Golf Course Road, extend gravity
collection system piping to the C.C. 9 location and covert the existing lift station into a gravity
collection manhole. This area would flow into the C.C. 15 basin. This GSP estimates a budgetary
item for a portion of the necessary gravity system extension, assuming a portion is also
completed by normal collection system installation during development.

Collection System Gravity Sewer Main Improvements

The following includes a brief description of the proposed improvements to the collection
system, as prompted by either the condition assessment or capacity analyses included in
Chapter 6. Minor pipe replacements throughout the system are assumed to be included in
CS00, while major pipe replacements are detailed in CS01 and higher.

CS00 — Annual Pipe Replacement Fund

For the purposes of budgeting, a fund should be established for the incremental replacement or
rehabilitation of gravity collection system piping during the planning period as prompted by
age, condition, or other factors. Various small pipeline replacement projects have been
identified in Appendix E that can be included for replacement through this fund. Project
priorities can be realigned as needed to remedy the most pressing minor pipeline projects.

CS01 — Golf Course Road Sewer

Deficiency: Sewer collection system piping does not currently completely extend up Golf
Course Road. Sewer from Bogey Boulevard and Hillcrest Place follows an undesirable route to
the collection system piping in No-See-Um Road.

Improvement: As prompted by development, sewer collection system piping will be extended
up Golf Course Road in 2021.
CS02 — SR 150 Mainline near Chelan Fruit (MH K-77 and K-78)

Deficiency: The existing 21-inch collection system piping along SR 150 near Chelan Fruit
discharges to a 16-inch pipe prior to flowing through the low pressure interceptor to the
WWTP. At this transition, the manholes surcharge significantly.

Improvement: A portion or all of the 16-inch pipe should be upsized to at least 21-inch pipe and
the transition from the existing 21-inch pipe should be realigned to avoid surcharging at current
and future flows.

CS03 — SR 150 Mainline Upsize (MH A-69 to A-12)
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Deficiency: The existing 8-inch and 10-inch pipes along SR 150 are aging and nearing full
capacity.

Improvement: This project budgets for the full replacement of these pipes with 15-inch pipes. If
improvements made throughout the system remove substantial flow from these pipes, then
trenchless rehabilitation of the pipes and manholes could be considered. A remedy to these
deficiencies is recommended in the near-term.

CS04 — Columbia Street Mainline Upsize (MH A-12 to C.C. 1)

Deficiency: The existing 12-inch pipes along SR 150 are aging and at least one segment appears
to be at capacity.

Improvement: This project budgets for the full replacement of these pipes with 15-inch pipes. If
improvements made throughout the system remove substantial flow from these pipes, then
trenchless rehabilitation of the pipes and manholes could be considered. A remedy to these
deficiencies is recommended in the near-term.

CS05 — Mainline C.C. 1/C.C. 2 to Transfer Lift Station (MH C-25 to Transfer Lift Station)

Deficiency: The existing 18-inch and 21-inch pipes between the C.C. 1 and C.C. 2 discharge to
the Transfer Lift Station are nearing full capacity.

Improvement: This project budgets for the full replacement of these pipes with 24- to 30-inch
pipes. However, once C.C. 1 and C.C. 5 are replaced, it is likely that the peak flows to this
section of pipes will be somewhat mitigated by the flow pacing in the updated lift stations. The
effect of these improvements should be monitored and if they mitigate loading to this section
of pipe, it is likely that improvements could be delayed until the latter portion of the planning
period pending periodic review of pipe condition and integrity.

CS06 — SR 97A Mainline Draining to C.C. 2 (MH E-23 to C.C. 2)

Deficiency: The existing 15-inch pipes along SR 97A draining to C.C. 2 may near full capacity
during the planning period.

Improvement: This project budgets for the full replacement of these pipes with 21-inch pipe. As
stated in Chapter 6, if the projected growth does not occur, this project may not be required
during the planning period. Conversely, the need for this project could be accelerated by near-
term development.

Wastewater Treatment Plant Improvements

The following includes a brief description of the proposed improvements to the WWTP, as
prompted by either the condition assessment or capacity analyses included in Chapter 6.

WWO1 — RBC Air Cup Replacement
Deficiency: The air cups that drive the rotation of the existing RBCs require replacement.

Improvement: This project will replace the air cups on the existing RBCs.

WWQO2 — Engineering Report
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Deficiency: The existing RBCs have exceeded their design life and may need to be completely
replaced during the planning period.

Improvement: The replacement of the RBCs prompts a general review of available secondary
treatment options, and how each option would affect other processes within the WWTP, such
as the primary clarifiers and solids handling systems. A coordinated review of these systems is
necessary to analyze the life-cycle costs of each possible secondary treatment option and their
ability to meet process and operational objectives.

WWO3 — Standby Generator
Deficiency: The existing standby generator is undersized and does not operate reliably.

Improvement: The generator should be replaced with a larger generator capable of serving
existing and future electrical loads. The new generator likely will be located outside the Blower
Building in a fabricated enclosure, allowing the existing generator space in the Blower Building
to be repurposed. This project consists of replacement of existing equipment as part of normal
maintenance. This should be discussed with Ecology, but it is assumed that an Engineering
Report specific to this project will not be required.

WWO04 — Blower Building MCC Replacement

Deficiency: The existing MCC and WWTP control panel in the Blower Building have exceeded
their intended life and spare parts are not readily available. Further, the dewatering room MCC
is aging and installed in an undesirable location.

Improvement: A new MCC and control panel shall be installed in the Blower Building,
potentially in the location of the existing generator, which will be removed. This will allow the
existing MCC to remain operable while the new MCC is installed. Additionally, the new MCC
should be sized to subfeed a new distribution panel in the dewatering room to allow the MCC in
the dewatering room to be removed as part of the project. This project consists of replacement
of existing equipment as part of normal maintenance. This should be discussed with Ecology,
but it is assumed that an Engineering Report specific to this project will not be required.

WWO5 — Primary Sludge Valves Replacement

Deficiency: The existing plug valves in the primary sludge pump station are aging and largely
inoperable.

Improvement: Replace each valve with a new plug valve. This work may be performed as a
small works project, or as part of a larger project. This project is considered maintenance and
should not require an Engineering Report.

WWO6 — Primary Clarifier Refurbishment

Deficiency: One primary clarifier mechanism is showing signs of corrosion, and the drive
assembly is nearing the end of its intended life.

Improvement: Sandblast, replace fasteners as needed, and recoat the existing clarifier
mechanism. Either refurbish (if applicable) or completely replace the drive assembly. This
project is considered maintenance and should not require an Engineering Report.
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WWO7 — Secondary Treatment System Replacement

Deficiency: The existing RBCs have exceeded their design life and may need to be completely
replaced during the planning period.

Improvement: Prior to this work, an Engineering Report should be completed to determine the
best approach for a new secondary treatment system (CIP WWO02). With the outcome of that
analysis currently unknown, this GSP estimates the secondary treatment system improvements
based on in-kind replacement of the 16 existing RBCs. If another treatment alternative looks
favorable, this budgetary item can be reallocated as needed.

WWO08 — Secondary Sludge Thickening

Deficiency: Currently, secondary sludge is discharged to the primary clarifiers for co-settling
with primary sludge. This can reduce the concentration of sludge from the primary clarifiers,
significantly affecting the solids handling system performance.

Improvement: If flow and loading remains low relative to WWTP capacity, this is not a major
issue. However, it may become a larger problem in the future, and as such, mechanical
thickening of the secondary sludge should be planned as part of the Engineering Report in
WWO02. The thickened sludge would be discharged directly to the digesters. Should the
Engineering Report change the future direction of secondary treatment at the WWTP, this
budgetary item may be reallocated to other work. This GSP provides a budgetary estimate for a
mechanical thickener such as a rotary drum thickener in a small dedicated building for weather
protection.

WWQ09 — Two 35-Foot Secondary Clarifier Refurbishments

Deficiency: The two small secondary clarifiers are showing signs of corrosion on the
mechanism, and the drive assemblies are nearing the end of their intended lives.

Improvement: Sandblast, replace fasteners as needed, and recoat the existing clarifier
mechanisms. Either refurbish (if applicable) or completely replace the drive assemblies. This
project could be completed in conjunction with the recommended primary clarifier
refurbishments. This project is considered maintenance and should not require an Engineering
Report.

WW10 — 50-Foot Secondary Clarifier RAS/Scum Pump Improvements

Deficiency: The RAS and scum pumps installed for the large secondary clarifier do not appear to
adequately pump either liquid.

Improvement: The exact scope of the necessary improvements is unknown without further
analysis, but this GSP provides a budgetary item for the replacement of the pumps with larger
pumps and cleaning or pigging of the RAS and scum lines. This project is considered
maintenance and should not require an Engineering Report.

WW11 — Digester Mixing and Aeration System Refurbishment

Deficiency: The mixing equipment in the small digesters is beyond its intended life, and the
aeration systems in all digesters are aging. Additionally, the three 20 hp blowers for the small
digesters are beyond their intended life and should be planned for replacement.
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Improvement: Replace the mixing system and three 20-hp blowers for the small digesters.
Replace the aeration grids in all digesters. This project consists of replacement of existing
equipment as part of normal maintenance. This should be discussed with Ecology, but it is
assumed that an Engineering Report specific to this project will not be required.

WW12 — Dewatering System Replacement

Deficiency: The centrifuge control panel has extended its intended life and needs to be
replaced. Additionally, both the centrifuge and polymer systems are aging and will exceed their
intended life during the planning period.

Improvement: New dewatering and polymer makedown equipment will be installed to replace
the existing systems. An Engineering Report should be completed to review applicable
dewatering system options, such as centrifuges, screw presses, or other equipment. This
project could be completed with CIP WWO04, as that project will decommission the dewatering
room MCC.

WW13 — Membrane Roof Repair (Operations, Blower, and Dewatering Buildings)

Deficiency: The existing membrane roofing system on these buildings are leaking and need to
be repaired or replaced.

Improvement: The exact scope of the necessary improvements is unknown at this time, but this
GSP conservatively budgets primarily for the replacement of roofing materials with some areas
potentially being repaired in place. This work could be broken into multiple projects as needed.

WW14 — Enclose Sludge Bin Storage Area

Deficiency: The exterior location of the sludge bin allows for freezing of the sludge during the
winter months.

Improvement: This GSP budgets for the simple enclosure of a small area of the sludge bin,
allowing for insulation and heat as necessary to avoid sludge freezing. This work likely could be
completed by City staff if desired.

Miscellaneous Items

The following are miscellaneous items such as planning efforts or other work that will be
funded, at least in part, by the sewer utility.

MO1 — General Sewer Plan Update

Improvement: For the purposes of budgeting, it is recommended that a general sewer plan
update is completed on 10-year intervals.

MO2 — Public Works Building

Deficiency: The aging Public Works Building will be demolished and replaced.

Improvement: The sewer utility will pay for its share of the new Public Works Building
proportionate to usage.
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MO3 — Sewer Rate Study

Improvement: For the purposes of budgeting, it is recommended that a sewer rate study be
completed on 5-year intervals.

MO04 — Updated City Standards

Deficiency: The City’s standard plans and details have not been updated in nearly 20 years.
Increased development pressure has prompted the need for updated and robust standards for
City utility design and construction.

Improvement: Update the City’s standard plans and specifications (sewer utility portion). This
improvement was underway in 2021.

MO5 — Northshore Interceptor Analysis

Deficiency: The dual Northshore force mains discharge into a single low pressure interceptor
routed through the City to the Transfer Lift Station. This pipe is a critical piece of infrastructure
and its integrity is unknown.

Improvement: Analyze the Northshore low pressure interceptor to verify its integrity and
estimate its remaining useful life, operational improvements, and any necessary rehabilitation.

MO06 — Additional Heated Storage for City Maintenance Crews
Deficiency: The City lacks sufficient heated storage for maintenance vehicles and equipment.

Improvement: The sewer utility will pay for its share of the new heated storage space
proportionate to usage.

Estimating Costs of Improvements

Cost estimates prepared by RH2 for projects in the CIP are considered to be Class 5 estimates
based on standards established by the American Association of Cost Engineers (AACE).
Class 5 estimates are described as generally being prepared with very limited information
and subsequently have wide accuracy ranges. The typical accuracy range for this cost
estimate class is from -20 percent to -50 percent on the low side and from +30 percent to

+100 percent on the high side. Class 5 estimates are prepared for any number of strategic
business planning purposes including, but not limited to, market studies, assessment of initial
viability, evaluation of alternate schemes, project screening, project location studies, evaluation
of resource needs and budgeting, long-range capital planning, etc.

Project costs for wastewater treatment facility and lift station improvements, planning, and
miscellaneous projects were estimated based on costs of similar recently constructed projects
in Eastern Washington.

Improvements to gravity collection system piping were estimated based on project unit costs
(i.e., cost per foot length). The unit costs for each pipe size are shown in Table 7-1. The four
levels of pipe installation costs shown in the table provide a range of unit costs based on
relative installation difficulty and complexity. The unit costs shown in the table represent full
project costs. This includes 40% for indirect costs including survey, geotechnical review,
permitting, design and construction administration. Sales tax is included at 8.3% and
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contingency at 30%. The unit costs do not include costs associated with easement or other land
acquisition.

Table 7-1
Collection System Gravity Sewer Pipe Unit Project Costs

2021 Project Cost per Linear Foot

Main Outside of In-Roadway In-Roadway In-Roadway
Diameter Roadway No Overlay Low Difficulty High Difficulty
(in.)
8 $365 $465 $520 $565
10 $410 $515 $570 $615
12 $455 $560 $615 $665
15 $495 $605 $655 $710
18 $535 $645 $695 $750
21 $590 $705 $755 $815
24 $645 $760 $810 $875
27 $690 $835 $875 $955
30 $730 $910 $940 $1,030
Notes:

Outside of Roadway: Minimal paving; <8 feet average pipe cover; minimal dewatering, rock
excavation, and traffic control.

In-Roadway No Overlay: Paving for trench patch only; <8 feet average pipe cover; minimal
dewatering, rock excavation, and traffic control.

In-Roadway Low Difficulty: Paving for single lane overlay; <8 feet average pipe cover; some
dewatering, rock excavation, and traffic control.

In-Roadway High Difficulty: Paving for trench patch only; paving for single lane overlay; >10 feet
average pipe cover; some dewatering, rock excavation, and traffic control.

The final cost of the projects will depend on actual labor and material costs, actual site
conditions, productivity, competitive market conditions, final project scope, final project
schedule, and other variable factors. As a result, the final project costs likely will vary from
those presented. Because of these factors, funding needs must be carefully reviewed prior to
making specific financial decisions or establishing final budgets.

Future Project Cost Adjustments

The cost estimates shown in Table 7-1 and 7-2 are presented in 2021 dollars. Therefore, it is
recommended that future costs be adjusted to account for the effects of inflation and changing
construction market conditions at the actual time of project implementation. The City has
standardized on using a rate of 4 percent annually to estimate project costs during anticipated
future market conditions based on inflation and other factors.

Prioritizing Improvements

The system improvements were prioritized by the City by balancing the need for the
improvement and available funding. As detailed in Chapter 6, most improvements are driven by
the current condition or integrity of infrastructure, and some are driven by current or future
capacity constraints. For capacity-driven improvements, prioritization was based on the
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hydraulic model results provided in Chapter 6, which displayed the capacity utilized at the
existing and 20-year conditions.

Future projects that are not identified as part of the City’s CIP may become necessary. Such
projects may be required to remedy an emergency or address deficiencies or growth that is
unforeseen at the time of writing this GSP. The completion of such projects may require
modifications to the recommended CIP to fit within the City’s budget. The implementation
schedule is flexible, with the intent of estimating the annual budget, with the allowance for
projects to be moved or replaced within each year while generally maintaining the same
financial structure. The City can reschedule, expand, or reduce the projects included in the CIP
and add new projects to the CIP, as best determined by rate payers and the City Council, when
new information becomes available for review and analysis.

Developer Driven-Projects

The City currently is experiencing a high level of development pressure within the UGA.
Chapter 2 of the 2018 Water System Plan identified potential developments within the City. The
overall likelihood of each development occurring, as well as the build-out timing, is difficult to
predict. However, large developments can put significant pressure on portions of the collection
system. For the purposes of planning, the potential development locations and relative sizes
were used for estimating growth distribution within the City to identify future capacity
constraints. However, the effect of each individual potential development was not analyzed in
the hydraulic modeling. As such, the CIP projects identified as being capacity driven are
estimated based on the projected normal growth patterns and are not assumed to be
developer-driven. However, if specific developments occur that accelerate the CIP schedule or
place unforeseen capacity constraints on the system, the developer should equitably
compensate the City for any necessary improvements.

Recommended Capital Improvement Plan

The summarized table of recommended projects and the implementation schedule is provided
in Table 7-2. The full CIP table with cost allocations for LCRD and LCSD is included in Appendix
G. The City should review the CIP at least annually and reprioritize as necessary to match
budget, growth, flows, and other City conditions/priorities.
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Description

Indirect

Table 7-2

Proposed CIP Implementation Schedule

Project Cost
Direct

2022 (Yr. 1)

2023 (Yr. 2)

Estimated Total Cost by Improvement Year (Cost Multiplier starting with 3% in 2021)

2024 (Yr.3) | 2025(Yr.4) 2026 (Yr.5)  2027-2031

2032 - 36

 2037-40

LS00 Annual Short-lived Assets Replacement (Project Cost Totalized) SO $1,710,000 $1,710,000 $97,850 $100,700 $103,550 $106,400 $109,250 $123,500 $137,750 $152,000
LSO01 CC 5 and Force Main Improvements - - -

LS02 CC 1 Improvements $300,000 $1,000,000 $1,300,000 $159,000 $1,253,500

LS03 CC 3 Improvements $34,615 $115,385 $150,000 $18,865 $148,615

LS04 Transfer Lift Station Bypass Valve Replacement $9,231 $30,769 $40,000 $46,000

LS05 CC 8 Force Main Replacement $46,154 $153,846 $200,000 $260,000

LS06 CC 9 Removal $115,385 $384,615 $500,000 $650,000

CS00 Annual Pipe Replacement Fund (Project Cost Totalized) $1,977,229 $6,590,763 $8,568,000 $56,571 $504,559 $518,839 $533,119 $547,399 $3,093,997 $3,450,997 | $3,807,996
Ccso1 Golf Course Road Sewer - - -

CS02 SR 150 Mainline near Chelan Fruit $87,115 $290,384 $377,500 $46,171 $363,997

CS03 SR 150 Mainline Upsize $376,846 $1,256,153 $1,633,000 $211,034 $1,661,262

CS04 Columbia Street Mainline Upsize $114,692 $382,307 $497,000 $64,228 $505,601

CS05 Mainline CC 1/CC 2 to Transfer Lift Station $607,384 $2,024,613 $2,632,000 $720,650

CS06 SR 97A Mainline Draining to CC 2 $178,673 $595,576 $774,250 $1,238,800
WWO01 | RBC Air Cup Replacement - - -

WWO02 | Secondary Treatment System Engineering Report $150,000 SO $150,000 $172,500

WWO03 | Standby Generator Replacement $103,846 $346,154 $450,000 $53,481 $421,961

WWO04 | Blower Building MCC Replacement $191,538 $638,461 $830,000 598,642 $778,284

WWO05 | Primary Sludge Valves Replacement $11,538 $38,462 $50,000 $54,500

WWO06 | Primary Clarifier Refurbishment $53,077 $176,923 $230,000 $299,000

WWO07 | Secondary Treatment System Replacement $1,846,152 $6,153,840 $8,000,000 $12,800,000
WWO08 | Secondary Sludge Thickening $235,384 $784,615 $1,020,000 $1,479,000

WWO09 | Two 35-ft Secondary Clarifier Refurbishments $80,769 $269,231 $350,000 $455,000

WW10 | 50-ft Sec. Clarifier RAS/Scum Pump Improvements $9,231 $30,769 $40,000 $43,600

WW11 | Digester Mixing/Aeration System Refurbishment $129,231 $430,769 $560,000 $728,000

WW?12 | Dewatering System Replacement $223,846 $746,153 $970,000 $115,281 $909,561

WW13 | Membrane Roof Repair (3 Bldgs.) $256,154 $853,845 $1,110,000 $1,443,000

WW14 | Enclose Sludge Bin Storage Area $9,231 $30,769 $40,000 $52,000

Mo1 General Sewer Plan (Total for 2 in 2021 dollars) $400,000 S0 $400,000 $260,000 $320,000
MO02 Public Works Building (sewer portion) SO $291,262 $291,262 $300,000
MO03 Sewer Rate Study (Total for 4 in 2021 dollars) $75,472 SO $75,472 $20,000 $24,528 $27,359 $30,189
M04 Update City Standards $25,000 S0 $25,000
MO05 Northshore Interceptor Analysis $50,000 $20,000 $70,000 $45,000 $26,000
MO06 Additional Heated Storage for Maintenance Crews $57,692 $192,308 $250,000 $362,500

Totals $7,755484  $25537,970  $33,293,484  $766,824  $2,940,236  $2,356,852  $1,063,396  $3,042,013  $7,415,025  $6,178,255 $18,348,985

Table Reference Notes:

NS

The indirect and direct costs are estimated with standard factors based on project type. These are shown only for the purposes of estimating annual budget allocation.
Indirect costs are reduced for projects that consist of simple in-kind equipment replacement
Where applicable, project costs are set to be consistent with other planning documents.

The approximate portions of total WWTP flow volumes are: 5.5% LCSD, ~30% LCRD, ~65% City with the approximation of LCSD portion of total flow at the following areas:

LCSD: ~5% of flow at Transfer Lift Station and downstream to WWTP; ~8% of flow between C.C. 2 and Transfer Lift Station; 50% of flow between LCSD and C.C. 2
5. Allocation of LCRD and LCSD costs for individual projects is per the City's discretion and may be lower than the portion of flow allocation to allow for conservative budgeting.

J:\DATA\CHE\20-0007\2020 GENERAL SERVICES - SEWER\200007.10 GENERAL SEWER PLAN\10 REPORTS\CHE_GSP CH 7.DOCX (8/1/2023 8:36 AM)



8 | OPERATIONS AND MAINTENANCE

Introduction

The City wastewater O&M program consists of the following elements:
e Normal operation of the wastewater collection and treatment system.

e Emergency operation of the wastewater collection and treatment system, when one or
more of the components is not available for normal use due to natural or manmade events.

e A preventive maintenance program to ensure that the wastewater system is receiving
maintenance in accordance with generally accepted standards.

e Daily maintenance of the wastewater collection and treatment system.
e Development review.

e Construction inspection.

City Personnel

The City’s wastewater division is supervised by the Public Works Director. The general organization
of the City’s wastewater division staff is shown in Figure 8-1.
Figure 8-1
Wastewater Division Organization Chart

[ PUBLIC WORKS DIRECTOR }

Jake Youngren

OPERATIONS MANAGER
Randy Baker

I 1
Ir._""'lrE'I||"|.||'ER. TREATMENT-\I PUMP TECHNICIAN
PLANT OPERATOR Stephanie Wall
Jim Burberry

If;ﬂu..."-"».."-"»I.."-"»T;ﬂu.I'NIT .."-"»E'..|"|.||'ER.H\I
TREATMENT PLANT
OPERATOR
Mike Rife

.J

The wastewater system tasks performed by O&M staff include development review, inspection,
testing, installation, and repair of system facilities; routine operation and preventive maintenance;
water quality sampling; regulatory compliance monitoring; recordkeeping; administrative tasks;
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CHAPTER 8 — OPERATIONS AND MAINTENANCE CITY OF CHELAN GENERAL SEWER PLAN

general clerical work; and corrective or breakdown maintenance required in response to
emergencies. Some of these duties may be outsourced to accommodate workload and staffing
levels.

Personnel Responsibilities

The key responsibilities of City staff responsible for the operation and maintenance of the
wastewater division are summarized as follows.

Public Works Director — The Public Works Director plans, organizes, and directs the functions of the
Public Works Department, and oversees services in engineering, building inspection, equipment
maintenance, street and storm drainage maintenance, traffic control, and water and sewer
treatment.

Sewer Treatment Plant Operator — Performs maintenance and operation of the wastewater
collection system, treatment system, and related work.

Certification of Personnel

Washington State Law (Chapter 173-230 WAC) requires the City’s wastewater treatment system is
operated under the direct supervision of a Certified Operator. Section S5.A of the NPDES permit for
the WWTP states the following:

This permitted facility must be operated by an operator certified by the state of
Washington for at least a Class lll plant. This operator must be in responsible charge
of the day-to-day operation of the wastewater treatment plant. An operator
certified for at least a Class Il plant must be in charge during all regularly scheduled
shifts.

Table 8-2 shows the current certifications of the City’s wastewater staff.

Table 8-2
Personnel Certification

City Wastewater Staff Wastewater Operator Certification
Level, State of Washington

Jim Burberry 1]

Mike Rife 1]

Stephanie Wall I

Eric Goeke? I

Troy Brooks?! I

1. Water Filtration Plant Operator cross trained in wastewater treatment.

It is City policy to maintain a well-qualified, technically trained staff. The City annually allocates
funds for personnel training, certification, and membership in professional organizations. The City
believes the time and money invested in training, certification, and professional organizations are
repaid many times in improved safety, skills, and confidence.

8'2 J:\DATA\CHE\20-0007\2020 GENERAL SERVICES - SEWER\200007.10 GENERAL SEWER PLAN\10 REPORTS\CHE_GSP CH 8.DOCX (8/1/2023 9:25 AM)



CITY OF CHELAN GENERAL SEWER PLAN CHAPTER 8 — OPERATIONS AND MAINTENANCE

Available Equipment and Material

The sanitary sewer division of the Public Works Department shares equipment with other divisions
of the Public Works Department. The City has several types of equipment available for O&M of the
sewer system. If additional equipment is required for specific projects, the City will rent or contract
with a local contractor for the services needed. A list of major equipment available includes the
following.

e Jetter Truck

e Camera

e Backhoe

e Mini Excavator
e Vac-Tron

Additionally, the City stockpiles spare parts and chemicals in sufficient quantities for normal and
emergency WWTP operations in accordance with the WWTP O&M Manual.
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9 | Financial Summary

Introduction

The City intends to complete rate studies for the sewer utility on 5-year intervals in conjunction
with the water utility rate studies. The next scheduled study will occur in 2023. Due to this
impending rate study, this chapter focuses on providing a brief summary of financial planning in
order to complete near-term capital projects within the existing rate structure, with the
understanding that rates and connection fees will be analyzed and updated as necessary in 2023 to
support the full CIP for the planning period.

Sewer Capital Fund History

The City maintains the Sewer Capital Fund for the purpose of funding capital improvements for the
sewer utility. The historical inflow, outflow, and year-end balance for this fund over the past
5 years is included in Table 9-1.
Table 9-1
5-Year History of Sewer Capital Fund

Cash on Hand Beginning of Year $2,649,665 $978,756 | $1,687,685 | $1,920,595 | $1,294,752
Transfer In - Rates Revenue $700,000 $700,000 $700,000 $500,000 $928,487
Other Revenues (GFC's and

District Payments), Assessments $462,975 | $1,464,673 $578,184 $554,516 | $1,319,838
Revenue Bond Issue - - - - | $2,530,000
Use of Cash - Debt Service ($657,699) | ($654,527) | ($651,356) | ($592,789) | ($657,082)
Use of Cash - Projects ($2,176,185) | ($801,217) | ($393,918) | ($1,087,570) | ($1,161,647)
Unobligated cash on Hand at

year end $978,756 | $1,687,685 | $1,920,595 $1,294,752 $4,254,349

Funds are transferred into the Sewer Capital Fund from rate revenue, revenue bonds, and other
sources. Monthly sewer service charges, from the City as well as from LCRD and LCSD, are the
primary source of ongoing revenue. Outflow from the Sewer Capital Fund goes to existing debt
service and payments for capital projects. The remaining balance for the Sewer Capital Fund
constitutes unobligated cash in the fund at year end. As shown in Table 9-1, the year-end
unobligated cash on hand balance has been generally maintained above $1M over the last 5 years,
with a minor exception in 2016.

Current Rates and Charges

The City Council has authority to set rates and charges for the sewer utility. The monthly sewer
service rate is a flat rate per dwelling unit for sewer service. Resolution 2021-1386 includes tables
for estimating ERUs for non-residential customers. Some commercial and industrial customers pay
based on metered potable water consumption. The City Council adopted the rate ordinance shown
in Figure 9-1 through Resolution 2021-1386 in 2021.
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Figure 9-1
Monthly Sewer Rates, Effective January 2021

Maonthly Sewer Rates Y 2020
Fixed Charge per ERU:
Monthly rate per ERU $43.46 $47.15 £49.51 £51.99 £54,59

These rates are inclusive of the City Utility Tax of 9.5%
Source: Resolution 2021-1386

The next sewer utility rate study is scheduled for 2023. The recommendations from this study will
be used to establish a new rate ordinance if necessary.

Sewer Rate Hardship

The current estimated median household income (MHI) for the City of Chelan is $51,979, based on
data from the U.S Census Bureau. A sewer rate of 2 percent of MHI is a typically accepted minimum
threshold for rate hardship. Ecology and other agencies evaluate hardship created by sewer rates in
order to rank capital projects for potential grant funding. A monthly sewer rate of $86.63 per ERU
would equate to 2 percent of the current estimated MHI for the City. The current monthly sewer
rate is significantly below this level, and future rate adjustments are unlikely to cause rates to
exceed this threshold. As such, the City’s rate structure does not meet the minimum threshold for
rate hardship.

Sewer General Facilities Charges

Sewer general facilities charges, or connection fees, are collected for connections to the system for
sewer services for redevelopment or change in use. These charges are for the right to connect and
make use of the system. All connections must obtain a sewer permit and pay the associated
inspection and connection fees. Effective January 26, 2021, the sewer general facilities charge was
$5,531 for a new single-family residence, with an additional charge assessed proportional to
increased usage above 1 ERU. An additional $1,970 is charged for properties within the Lord Acres
Sewer Benefit Area. Connection charges for non-residential connections are charged at $12,895 per
ERU as defined in City Code.

5-Year Capital Financing Plan

Chapter 7 identifies approximately $33.3 million (2021 dollars) in recommended capital
improvements for the sewer system during the planning period. The 5-year improvements were
prioritized to align with funds available through the Sewer Capital Fund. The 5-year capital
improvement projects and associated total project costs (2021) are listed in Table 9-2.
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Table 9-2
5-Year CIP, 2022-2026

Lift Station, Force Main and Interceptor Improvements

LS00 Annual Short-lived Assets Replacement (20-year Total) S0 | $1,710,000 | $1,710,000
LS02 CC 1 Improvements $300,000 | $1,000,000 | $1,300,000
LS03 CC 3 Improvements $34,615 $115,385 $150,000
LS04 Transfer Lift Station Bypass Valve Replacement $9,231 $30,769 $40,000
Collection System Gravity Sewer Main Improvements

CS00 Annual Pipe Replacement Fund (20-year Total) $1,977,229 | $6,590,763 | $8,568,000
CS02 SR 150 Mainline near Chelan Fruit $87,115 $290,384 $377,500
CS03 SR 150 Mainline Upsize $376,846 $1,256,153 $1,633,000
CS04 Columbia Street Mainline Upsize $114,692 $382,307 $497,000
WWTP Projects

WWO02 | Secondary Treatment System Engineering Report $150,000 S0 $150,000
WWO03 | Standby Generator Replacement $103,846 $346,154 $450,000
WWO04 | Blower Building MCC Replacement $191,538 $638,461 $830,000
WWO5 | Primary Sludge Valves Replacement $11,538 $38,462 $50,000
WW10 | Primary Clarifier Refurbishment $9,231 $30,769 $40,000
WW12 | 50-ft Sec. Clarifier RAS/Scum Pump Improvements $223,846 $746,153 $970,000
Miscellaneous Items

MO02 Public Works Building (sewer portion) S0 $291,262 $291,262
MO03 Sewer Rate Study (Total for 4 in 2021 dollars) $75,472 S0 $75,472
MO05 Northshore Interceptor Analysis $50,000 $20,000 $70,000

*Totals are rounded up to nearest $100.

After applying construction cost escalation, the totalized cost for the 5-year CIP is $10.2 million for
2022 through 2026. Table 9-3 displays the prioritized projects and associated costs for the 5-year
CIP.
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Table 9-3

5-Year CIP Prioritization, 2022-2026

Estimated Total Cost by Improvement Year (Cost Multiplier starting with 3% in 2021)

cIP 2022 (Yr.1) | 2023(Yr.2) | 2024(Yr.3) | 2025(Yr.4) 2026 (Yr.5)
No. 1.03 | 1.06 | 1.09 | 1.12 | 1.15
LS00 $97,850 $100,700 $103,550 $106,400 $109,250
LS02 $159,000 $1,253,500
LS03 $18,865 $148,615
LS04 $46,000
CS00 $56,571 $504,559 $518,839 $533,119 $547,399
Cs02 $46,171 $363,997
Cs03 $211,034 $1,661,262
€S04 $64,228 $505,601
| wwre projects
WWO02 $172,500
WWO03 $53,481 $421,961
WW04 $98,642 $778,284
WWO05 $54,500
WW10 $43,600
WW12 $115,281 $909,561
MO02 $300,000
MO03 $20,000
MO5 $45,000
Totals $766,900 $2,940,300 $2,356,900 $1,063,400 $3,042,100
5-year Total $10,169,600

*Totals are rounded up to nearest $100.

A portion of the capital improvement costs will be borne by LCRD and LCSD. The City’s portion of

the total capital improvement costs (2021 dollars) is estimated by year for the 5-year CIP in

Table 9-4.

9-4
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Table 9-4
City Portion of Totalized Project Costs for 5-Year CIP, 2022-2026
Estimated Total Cost by Improvement Year (Cost Multiplier starting with 3% in 2021)

OP  csp LcRD  2022(¥r.1) | 2023(Yr.2)  2024(¥r.3)  2025(¥r.4) 2026 (¥r.5)
No.  Portion Portion 1.03 | 1.06 1.09 1.12 1.15
LS00 0% 0% $97,850 $100,700 $103,550 $106,400 $109,250
LS02 0% 0% $159,000 $1,253,500
LS03 0% 0% $18,865 $148,615
LS04 5% | 30% $29,900
| Collection System Gravity Sewer Main Improvements |
CS00 0% 5% $53,742 $479,332 $492,898 $506,463 $520,029
CS02 5% | 30% $30,011 $236,598
Cs03 0% 0% $211,034 $1,661,262
Cs04 0% 0% $64,228 $505,601
| wwrp Prjects
WWO02 5% | 30% $112,125
WW03 5% | 30% $34,762 $274,275
WW04 5% | 30% $64,117 $505,884
WW05 5% | 30% $35,425
WW10 5% | 30% $28,340
WW12 5% | 30% $74,932 $591,214
| Miscellaneous ttems
MO2 0% 0% $300,000
MO3 0% 0% $20,000
MO5 0% |  50% $22,500
Totals $648,000 $2,160,500  $2,169,200  $1,036,800 $2,938,200
5-year Total $8,952,700

*Totals are rounded up to nearest $100.

Table 9-5 summarizes the City’s cash flow projections for the Sewer Capital Fund based on the

5-year CIP.
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CHAPTER 9 — FINANCIAL SUMMARY

CITY OF CHELAN GENERAL SEWER PLAN

Table 9-5
Cash Flow Projections for Sewer Capital Fund 2022-2026

Year 2022 2023 2024 2025 2026 2027
Cash on Hand

Beginning of Year $1,896,916 | $2,169,943 | $1,109,770 | $1,041,604 | $1,065,285 | $2,259,875
Transfer In - Rates

Revenue $1,035,794 $1,240,254 $1,301,635 $1,366,462 $1,434,924 $1,507,220
Other Revenues (GFC,

Assessments, Int) $300,000 $300,000 $300,000 $300,000 $300,000 $300,000
GFC Adjustment (for

2021) $200,000 - - - - -
District Project

Reimbursements $22,500 $857,170 $203,754 $26,574 $106,921 -
Revenue Bond Issue - - | $1,000,000 - $3,000,000 -
Use of Cash - Debt

Service (5518,442) (5517,359) (5516,703) (5516,016) ($515,298) ($514,099)
Use of Cash - Revenue

Bonds Projected - - - (589,941) ($89,941) ($449,705)
Use of Cash - Projects (5766,825) | (52,940,239) | (52,356,853) | (51,063,397) | ($3,042,015) | ($1,349,567)
Unobligated cash on

Hand at year end $2,169,943 | $1,109,770 | $1,041,604 | $1,065,285 | $2,259,875 | $1,753,724

Summary

The cash flow projections provided in this chapter demonstrate that the Sewer Capital Fund will be
able to support the 5-year CIP, as established by this GSP, without an immediate need to change
rates or connection fees. In 2023, the City will utilize a financial consultant to perform a rate study
that will include an analysis of the CIP projects remaining for completion during the planning

period. At that time, potential changes to rates and connection fees will be evaluated.

9-6
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Figure A-7
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Permit No. WA0020605

Issuance Date: December 16, 2016
Effective Date: February 1,2017
Expiration Date: January 31, 2022

National Pollutant Discharge Elimination System
Waste Discharge Permit No. WA0020605

State of Washington
DEPARTMENT OF ECOLOGY
Central Region Office
1250 West Alder Street
Union Gap, WA 98903

In compliance with the provisions of
The State of Washington Water Pollution Control Law
Chapter 90.48 Revised Code of Washington
and
The Federal Water Pollution Control Act
(The Clean Water Act)
Title 33 United States Code, Section 1342 et seq.

CITY OF CHELAN
PUBLICLY-OWNED TREATMENT WORKS
PO BOX 1669
CHELAN, WA 98816

is authorized to discharge in accordance with the Special and General Conditions that follow.

Plant Location: Receiving Water:
498 So. Bradley St. Columbia River, Mile: 503.5
Chelan, WA 98816

Treatment Type: Rotating biological contactors, Aerobic digestion, UV disinfection

[)&M;{,{/ g g@,(,ug/,\

David B. Bowen

Section Manager

Water Quality Program

Central Regional Office

Washington State Department of Ecology
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Summary of Permit Report Submittals

Refer to the Special and General Conditions of this permit for additional submittal requirements.
The following table is for quick reference only. Enforceable submittal requirements are
contained in the permit narrative.

Permit Submittal Frequency First Submittal Date
Section
S3.A.10.a. Monthly Discharge Monitoring Report Monthly March 15, 2017
(DMR)
S3.A.10.c. Annual DMR Annual January 15, 2018
S3.A.10.d. Permit Renewal Application Monitoring 1/year January 15, 2018
Data
S2A.3q DMR - Priority Pollutant Data - Single 3/permit term July 31, 2017
Sample Data
S3.F.2.a. Reporting Permit Violations — Phone Call As necessary
S3.F.2.c. Reporting Permit Violations - Written As necessary
S4.B Plans for Maintaining Adequate Capacity As necessary
S4.D Notification of New or Altered Sources As necessary
S4.E Infiltration and Inflow Evaluation 1/permit cycle June 15, 2020
S4.F Wasteload Assessment 1/permit cycle June 15, 2020
S5.F Bypass Notification As necessary
S5.G Operations and Maintenance Manual Annually
Review
S8. Application for Permit Renewal 1/permit cycle January 31, 2021
S9. Outfall Evaluation 1/permit cycle December 15, 2020
S10.A2 Acute Toxicity: Characterization Written Quarterly for
Report and Priority Pollutant Scan(s) one year July 31, 2017
beginning 2
Quarter 2017
S11.A2 Chronic Toxicity: Characterization Written Quarterly for
Report one year July 31, 2017
beginning 2
Quarter 2017
Gl1. Notice of Change in Authorization As necessary
G4. Reporting Planned Changes As necessary
G5. Engineering Report for Construction or As necessary
Modification Activities
G7. Notice of Permit Transfer As necessary
G10. Duty to Provide Information As necessary
G20. Compliance Schedules As necessary
G21. Contract Submittal As necessary
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Special Conditions
Discharge limits

S1.A. Effluent limits

All discharges and activities authorized by this permit must comply with the terms
and conditions of this permit. The discharge of any of the following pollutants
more frequently than, or at a level in excess of, that identified and authorized by
this permit violates the terms and conditions of this permit.

Beginning on February 1, 2017, the Permittee may discharge treated domestic
wastewater to the Columbia River at the permitted location subject to compliance
with the following limits:

Effluent Limits: Outfall 001

Latitude 47.80928 N Longitude -119.97724 W
Parameter Average Monthly 2 Average Weekly °
Biochemical Oxygen 30 milligramsl/liter (mg/L) 45 mg/L
Demand (5-day) (BODs) 661 pounds/day (Ibs/day) 991 Ibs/day
85% removal of influent BODs
Total Suspended Solids (TSS) 30 milligramsl/liter (mg/L) 45 mg/L
661 pounds/day (Ibs/day) 991 Ibs/day
85% removal of influent BODs
Total Residual Chlorine ¢ 0.5 mg/L 0.75 mg/L
Parameter Minimum Maximum
pH 6.0 standard units 9.0 standard units
Parameter Monthly Geometric Mean Weekly Geometric Mean
Fecal Coliform Bacteria ¢ CFU ©100/100 milliliter (mL) CFU 200/100 mL

Average monthly effluent limit means the highest allowable average of daily discharges over a calendar
month. To calculate the discharge value to compare to the limit, you add the value of each daily
discharge measured during a calendar month and divide this sum by the total number of daily
discharges measured. See footnote c for fecal coliform calculations.

Average weekly discharge limit means the highest allowable average of daily discharges over a
calendar week, calculated as the sum of all daily discharges measured during a calendar week divided
by the number of daily discharges' measured during that week. See footnote ¢ for fecal coliform
calculations.

Chlorine limits apply only during emergency periods when UV disinfection is not available and the
Permittee uses chlorine for disinfection. During normal operations with UV disinfection, chlorine limits
do not apply. When not using chlorine during the monitoring period, enter “no discharge” for chlorine on
the DMR for the period.

Ecology provides directions to calculate the monthly and the weekly geometric mean in publication No.
04-10-020, Information Manual for Treatment Plant Operators available at:
http://www.ecy.wa.gov/pubs/0410020.pdf

CFU means colony forming units



http://www.ecy.wa.gov/pubs/0410020.pdf
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S1.B. Mixing zone authorization

Mixing zone for Outfall 001
The paragraph below defines the maximum boundaries of the mixing zones.
Chronic mixing zone

The chronic mixing zone extends 300 feet downstream and 100 feet upstream of
the outfall and is 27 feet wide.

Acute mixing zone

The acute mixing zone extends 30 feet downstream and 10 upstream of the outfall
and is 21 feet wide. Available Dilution (dilution factor).

Parameter

Dilution Factors

Acute Aquatic Life Criteria

185

Chronic Aquatic Life Criteria

278

Monitoring requirements

S2.A. Monitoring schedule

The Permittee must monitor in accordance with the following schedule and the
requirements specified in Appendix A.

The Permittee must monitor the wastewater according to the following schedule.
The Permittee must use the specified analytical methods unless the method used
produces measurable results in the sample and EPA has listed it as an EPA-
approved method in 40 CFR Part 136. If the Permittee uses an alternative method,
not specified in the permit and as allowed above, it must report the test method,
DL, and QL on the discharge monitoring report or in the required report. If the
Permittee is unable to obtain the required DL and QL in its effluent due to matrix
effects, the Permittee must submit a matrix-specific detection limit (MDL) and a
quantitation limit (QL) to Ecology with appropriate laboratory documentation.



Page 8 of 56

Permit No. WA0020605
Effective February 1, 2017

Laboratory Minimum
Parameter Units Method Sampling Sample Type
Frequency
(1) Wastewater influent

from inside the plant.

Wastewater Influent means the raw sewage flow from the collection system into the treatment facility.
Sample the wastewater entering the headworks of the treatment plant excluding any side-stream returns

Influent Parshall

Flow MGD Continuous @ Metered
Flume
Biochemical Oxygen b i .
Demand (BODs) mg/L SM 5210 B 1/week 24-hr composite ¢
BODs lbs/day Not E?,)\m)c able 1/week Calculated ¢
Total Suspended Solids 24-hour
(TSS) mg/L SM 2540 D 1/week composite
TSS Ibs/day NA 1/week Calculated
pH standard units NA 5/week ¢ Grab "
(2) Final wastewater effluent

Final Wastewater Effluent means wastewater which is exiting, or has exited, the last treatment process
or operation. Typically, this is after or at the exit from the chlorine contact chamber or other disinfection

process. The Permittee may take effluent samples for the BODs analysis before or after the disinfection
process. If taken after, dechlorinate and reseed the sample.

devices known as

thermistors

Flow MGD NA Continuous Metered
BODs mg/L SM 5210 B 1/week 24-hr composite
BODs Ibs/day NA 1/week Calculated
BODs Percent removal © NA 1/month f Calculated
TSS mg/L SM 2540 D 1/week Grab
TSS Ibs/day NA 1/week Calculated
TSS Percent removal NA 1/month Calculated
Total Ammonia mg/L as N SM4500H'NH3'G 1/month 24-hr composite
. . daily when in Grab
Chlorine (Total Residual) mg/L SM 4500 CI G use |
Fecal Coliform" # /100 ml SM (,S\)AZFZ)Z D 2/week | 24-hr composite
_ standard units -H*+
pH! SM 4500-H'B 5/week Grab
Grab, analog
K recorder or use
Temperature °C micro-recording 5/week Measurement
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Parameter

Units

Laboratory
Method

Minimum
Sampling
Frequency

Sample Type

(3) Permit renewal application requirements — final wastewater effluent '

The Permittee must record and report the wastewater treatment plant flow discharged on the day it
collects the sample for priority pollutant testing and WET testing with the discharge monitoring report.

Dissolved Oxygen mg/L SM4500- Once per year™ Grab
OC/OG
Nitrate_ plus Nitrite ma/L as N 4500-NO3- Once per vear 24-hr composite
Nitrogen 9 E/F/H Pery
Total Kje(l_lthlw\ll)Nltrogen mg/L as N SM 45é)/0(;N Org Once per year 24-hr composite
SM 4500 PB 24-hr composite
Phosphorus (Total) mg/L as P followed by Once per year
SM4500-PE/PF
Total Dissolved Solids mg/L SM2540 C Once per year 24-hr composite
Oil and Grease mg/L 1664 A or B Once per year 24-hr composite
Total Hardness mg/L SM2340B Once per year 24-hr composite
Acute Toxicity % survivability
Characterization ™ © NA 4/permit term P Grab
(see S10.A1)
Chronic Toxicity % survivability
Characterization ™ © NA 4/permit term Grab
(see S11.A1)
Priority Pollutant Scan Milligrams or Tables Il and llI
micrograms per of Appendix D 3/Permit terma s Grab

liter

of 40 CFR Part
122

a Continuous means without interruption throughout the operating and discharging of the

Permittee’s facility, except for infrequent shutdowns for maintenance,

b 1/week means one (1) time during each calendar week and on a rotational basis throughout the

days of the week, except weekends and holidays.

c 24-hour composite means a series of individual samples collected over a 24-hour period into a

single container, and analyzed as one sample.

d Calculated means figured concurrently with the respective sample, using the following formula:

Concentration (in mg/L) X Flow (in MGD) X Conversion Factor (8.34) = Ibs/day

e Percent removal means calculated via this equation

% removal = (Influent concentration (mg/L) — Effluent concentration (mg/L)

Influent Concentration (mg/L)

x 100

Calculate the percent (%) removal of BODs and TSS using the above equation.

f One month means one (1) time per month.

g 5/week means five (5) times during each calendar week and on a rotational basis throughout the

days of the week, except weekends and holidays.

h Grab means an individual sample collected over a fifteen (15) minute, or less, period.

i It is only necessary to collect total residual chlorine samples if using chlorine in the wastewater

treatment system. In case of use, monitor daily.

Report a numerical value for fecal coliforms following the procedures in Ecology’s Information
Manual for Wastewater Treatment Plant Operators, Publication Number 04-10-020 available at:
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Laboratory Minimum
Parameter Units Method Sampling Sample Type
Frequency

http://www.ecy.wa.gov/programs/wg/permits/guidance.html . Do not report a result as too
numerous to count (TNTC).

2/week means two (2) times during each calendar week and on a rotational basis throughout the
days of the week, except weekends and holidays.

Report the daily pH and the minimum and maximum for the monthly monitoring period.

Temperature grab sampling must occur when the effluent is at or near its daily maximum
temperature, which usually occurs in the late afternoon. If the Permittee measures temperature
continuously, it must determine and report a daily maximum from half-hour measurements in a 24-
hour period and report a 7 DAD Max for each day by averaging each day’s maximum value with
the maximum values from the preceding 6 days. Continuous monitoring instruments must achieve
an accuracy of 0.2 degrees C and the Permittee must verify accuracy annually.

Final Effluent means wastewater which is exiting, or has exited, the last treatment process of
operation. Typically, this is after or at the exit from the chlorine contact chamber or other
disinfection process.

One per year means one (1) time per year of the permit with sampling on a rotational quarterly
basis. Quarterly sampling periods are January through March, April through June, July through
September, and October through December. The Permittee must submit results with the monthly
DMR in which the results are available.

Ecology Publication No. WQ-R-95-80, Laboratory Guidance and Whole Effluent Toxicity Test
Review Criteria.

The Permittee must record and report the wastewater treatment plant flow discharged on the day it
collects the sample for priority pollutant testing and WET testing with the discharge monitoring
report.

4/permit term means (4) times during the permit term. The first chronic test must be sampled
summer quarter 2017. The first acute test must be sampled summer quarter 2017.

3/permit term means three (3) times during the permit cycle. The priority pollutant scans must be
sampled at the same time WET sampling occurs. The first sampling occurs in the 2nd quarter
of 2017 and following two quarters thereafter.

S2.B. Sampling and analytical procedures

Samples and measurements taken to meet the requirements of this permit must
represent the volume and nature of the monitored parameters. The Permittee must
conduct representative sampling of any unusual discharge or discharge condition,
including bypasses, upsets, and maintenance-related conditions that may affect
effluent quality.

Sampling and analytical methods used to meet the monitoring requirements
specified in this permit must conform to the latest revision of the Guidelines
Establishing Test Procedures for the Analysis of Pollutants contained in 40 CFR
Part 136 (or as applicable in 40 CFR subchapters N [Parts 400-471] or O [Parts
501-503]) unless otherwise specified in this permit. Ecology may only specify



http://www.ecy.wa.gov/programs/wq/permits/guidance.html
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alternative methods for parameters without permit limits and for those parameters
without an EPA approved test method in 40 CFR Part 136.

Flow measurement, field measurement, and continuous monitoring devices

The Permittee must:

1.

Select and use appropriate flow measurement, field measurement, and
continuous monitoring devices and methods consistent with accepted
scientific practices.

Install, calibrate, and maintain these devices to ensure the accuracy of the
measurements is consistent with the accepted industry standard, the
manufacturer’s recommendation, and approved O&M manual procedures for
the device and the wastestream.

Calibrate continuous monitoring instruments weekly unless it can demonstrate
a longer period is sufficient based on monitoring records. The Permittee:

a. May calibrate apparatus for continuous monitoring of dissolved oxygen by
air calibration.

b. Must calibrate continuous pH measurement instruments using a grab
sample analyzed in the lab with a pH meter calibrated with standard
buffers and analyzed within 15 minutes of sampling.

c. Must calibrate continuous chlorine measurement instruments using a grab
sample analyzed in the laboratory within 15 minutes of sampling.

Calibrate micro-recording temperature devices, known as thermistors, using

protocols from Ecology’s Quality Assurance Project Plan Development Tool
(Standard Operating Procedures for Continuous Temperature Monitoring of
Fresh Water Rivers and Streams Version 1.0 10/26/2011). This document is

available online at:
http://www.ecy.wa.gov/programs/eap/qa/docs/ECY EAP SOP Cont Temp Mon A
mbient vl OEAPO080.pdf

Calibration as specified in this document is not required if the Permittee uses
recording devices certified by the manufacturer

Use field measurement devices as directed by the manufacturer and do not use
reagents beyond their expiration dates.

Maintain calibration records for at least three years.


http://www.ecy.wa.gov/programs/eap/qa/docs/ECY_EAP_SOP_Cont_Temp_Mon_Ambient_v1_0EAP080.pdf
http://www.ecy.wa.gov/programs/eap/qa/docs/ECY_EAP_SOP_Cont_Temp_Mon_Ambient_v1_0EAP080.pdf

S3.
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S2.D. Laboratory accreditation

The Permittee must ensure that all monitoring data required by Ecology for permit
specified parameters is prepared by a laboratory registered or accredited under the
provisions of chapter 173-50 WAC, Accreditation of Environmental Laboratories.
Flow, temperature, settleable solids, conductivity, pH, and internal process control
parameters are exempt from this requirement. The Permittee must obtain
accreditation for conductivity and pH if it must receive accreditation or
registration for other parameters.

S2.E. Request for reduction in monitoring

The Permittee may request a reduction of the sampling frequency after twelve
(12) months of monitoring. Ecology will review each request and at its discretion
grant the request when it reissues the permit or by a permit modification.

The Permittee must:

1. Provide a written request.
2. Clearly state the parameters for which it is requesting reduced monitoring.
3. Clearly state the justification for the reduction.

Reporting and recording requirements

The Permittee must monitor and report in accordance with the following conditions.
Falsification of information submitted to Ecology is a violation of the terms and
conditions of this permit.

S3.A. Discharge monitoring reports

The first monitoring period begins on February 1, 2017 of the permit (unless
otherwise specified). The Permittee must:

1. Summarize, report, and submit monitoring data obtained during each
monitoring period on the electronic discharge monitoring report (DMR) form
provided by Ecology within the Water Quality Permitting Portal. Include data
for each of the parameters tabulated in Special Condition S2 and as required
by the form. Report a value for each day sampling occurred (unless
specifically exempted in the permit) and for the summary values (when
applicable) included on the electronic form.
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To find out more information and to sign up for the Water Quality Permitting
Portal go to: http://www.ecy.wa.gov/programs/wa/permits/paris/webdmr.htm!

Enter the “No Discharge” reporting code for an entire DMR, for a specific
monitoring point, or for a specific parameter as appropriate, if the Permittee
did not discharge wastewater or a specific pollutant during a given monitoring
period.

Report single analytical values below detection as “less than the detection
level (DL)” by entering < followed by the numeric value of the detection level
(e.g. < 2.0) on the DMR. If the method used did not meet the minimum DL
and quantitation level (QL) identified in the permit, report the actual QL and
DL in the comments or in the location provided.

Not report zero for bacteria monitoring. Report as required by the laboratory
method.

Calculate the geometric mean values for bacteria (unless otherwise specified
in the permit) using:

a. The reported numeric value for all bacteria samples measured above the
detection value except when it took multiple samples in one day. If the
Permittee takes multiple samples in one day it must use the arithmetic
average for the day in the geometric mean calculation.

b. The detection value for those samples measured below detection.

Report the test method used for analysis in the comments if the laboratory
used an alternative method not specified in the permit and as allowed in
Appendix A or S2.

Calculate average values and calculated total values (unless otherwise
specified in the permit) using:

a. The reported numeric value for all parameters measured between the
agency-required detection value and the agency-required quantitation
value.

b. One-half the detection value (for values reported below detection) if the
lab detected the parameter in another sample from the same monitoring
point for the reporting period.

c. Zero (for values reported below detection) if the lab did not detect the
parameter in another sample for the reporting period.


http://www.ecy.wa.gov/programs/wq/permits/paris/webdmr.html
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8. Report single-sample grouped parameters (for example: priority pollutants,
PAHSs, pulp and paper chlorophenolics, TTOs) on the WQWebDMR form and
include: sample date, concentration detected, detection limit (DL) (as
necessary), and laboratory quantitation level (QL) (as necessary).

The Permittee must also submit an electronic copy of the laboratory report as
an attachment using WQWebDMR. The contract laboratory reports must also
include information on the chain of custody, QA/QC results, and
documentation of accreditation for the parameter.

9. Ensure that DMRs are electronically submitted no later than the dates
specified below, unless otherwise specified in this permit.

10. Submit DMRs for parameters with the monitoring frequencies specified in S2
(monthly, quarterly, annual, etc.) at the reporting schedule identified below.
The Permittee must:

a. Submit monthly DMRs by the 15" day of the following month.

b. Submit annual DMRs unless otherwise specified in the permit, by
January 15, 2018 for the previous calendar year. The annual sampling
period is the calendar year.

c. Submit permit renewal application monitoring and PP scan data in
WQWebDMR as required in Special Condition S2.

S3.B. Permit Submittals and Schedules

The Permittee must use the Water Quality Permitting Portal — Permit Submittals
application (unless otherwise specified in the permit) to submit all other written
permit-required reports by the date specified in the permit.

Water Quality Permit Coordinator
Department of Ecology
Central Regional Office
1250 West Alder Street
Union Gap, WA 98903

S3.C. Records retention

The Permittee must retain records of all monitoring information for a minimum of
three (3) years. Such information must include all calibration and maintenance
records and all original recordings for continuous monitoring instrumentation,
copies of all reports required by this permit, and records of all data used to
complete the application for this permit. The Permittee must extend this period of
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retention during the course of any unresolved litigation regarding the discharge of
pollutants by the Permittee or when requested by Ecology.

Recording of results

For each measurement or sample taken, the Permittee must record the following
information:

The date, exact place, method, and time of sampling or measurement.
The individual who performed the sampling or measurement.

The dates the analyses were performed.

The individual who performed the analyses.

The analytical techniques or methods used.

The results of all analyses.

U~ wd P

Additional monitoring by the Permittee

If the Permittee monitors any pollutant more frequently than required by Special
Condition S2 of this permit, then the Permittee must include the results of such
monitoring in the calculation and reporting of the data submitted in the
Permittee’s DMR unless otherwise specified by Special Condition S2.

Reporting permit violations

The Permittee must take the following actions when it violates or is unable to
comply with any permit condition:

1. Immediately take action to stop, contain, and cleanup unauthorized discharges
or otherwise stop the noncompliance and correct the problem.

2. If applicable, immediately repeat sampling and analysis. Submit the results of
any repeat sampling to Ecology within thirty (30) days of sampling.

a. Immediate reporting

The Permittee must immediately report to Ecology and the Department of
Health, and the Chelan-Douglas County Health District (at the numbers
listed below), all:

e Failures of the disinfection system.
e Collection system overflows.
e Plant bypasses discharging to marine surface waters.
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e Any other failures of the sewage system (pipe breaks, etc.)

Central Regional Office 509-575-2490

Department of Health, 360-236-3330 (business hours)
Drinking Water Program 360-789-8962 (after business hours)
Chelan-Douglas County Health  509-886-6000 (business hours)
District 509-866-6499 (after business hours)

b. Twenty-four-hour reporting

The Permittee must report the following occurrences of noncompliance by
telephone, to Ecology at the telephone numbers listed above, within 24 hours
from the time the Permittee becomes aware of any of the following
circumstances:

1.

2.

Any noncompliance that may endanger health or the environment, unless
previously reported under immediate reporting requirements.

Any unanticipated bypass that causes an exceedance of an effluent limit in
the permit (See Part S5.F, “Bypass Procedures”).

Any upset that causes an exceedance of an effluent limit in the permit (See
G.15, “Upset”).

Any violation of a maximum daily or instantaneous maximum discharge
limit for any of the pollutants in Section S1.A of this permit.

Any overflow prior to the treatment works, whether or not such overflow
endangers health or the environment or exceeds any effluent limit in the
permit.

Report within five days

The Permittee must also submit a written report within five days of the time
that the Permittee becomes aware of any reportable event under subparts a or
b, above. The report must contain:

1.
2.
3.

A description of the noncompliance and its cause.

The period of noncompliance, including exact dates and times.

The estimated time the Permittee expects the noncompliance to continue if
not yet corrected.

Steps taken or planned to reduce, eliminate, and prevent recurrence of the
noncompliance.

If the noncompliance involves an overflow prior to the treatment works,
an estimate of the quantity (in gallons) of untreated overflow.
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d. Waiver of written reports

Ecology may waive the written report required in subpart c, above, on a
case-by-case basis upon request if the Permittee has submitted a timely oral
report.

e. All other permit violation reporting

The Permittee must report all permit violations, which do not require
immediate or within 24 hours reporting, when it submits monitoring reports
for S3.A ("Reporting™). The reports must contain the information listed in
subpart ¢, above. Compliance with these requirements does not relieve the
Permittee from responsibility to maintain continuous compliance with the
terms and conditions of this permit or the resulting liability for failure to
comply.

S3.G. Other reporting
a. Spills of Oil or Hazardous Materials
The Permittee must report a spill of oil or hazardous materials in accordance
with the requirements of RCW 90.56.280 and chapter 173-303-145. You can

obtain further instructions at the following website:
http://www.ecy.wa.gov/programs/spills/other/reportaspill.htm .

b. Failure to submit relevant or correct facts
Where the Permittee becomes aware that it failed to submit any relevant facts
in a permit application, or submitted incorrect information in a permit
application, or in any report to Ecology, it must submit such facts or
information promptly.
S3.H. Maintaining a copy of this permit

The Permittee must keep a copy of this permit at the facility and make it available
upon request to Ecology inspectors.

S4. Facility loading
S4.A. Design criteria

The flows or waste loads for the permitted facility must not exceed the following
design criteria:
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Maximum Month Design Flow (MMDF) 2.64 MGD
Peak Instantaneous Design Flow (PIDF) 4.32 MGD
BODs Influent Loading for Maximum Month 4,986 Ibs/day
TSS Influent Loading for Maximum Month 6,315 Ibs/day

S4.B. Plans for maintaining adequate capacity

a. Conditions triggering plan submittal

The Permittee must submit a plan and a schedule for continuing to maintain
capacity to Ecology when:

1.

2.

The actual flow or waste load reaches 85 percent of any one of the design
criteria in S4.A for three consecutive months.

The projected plant flow or loading would reach design capacity within
five years.

b. Plan and schedule content

The plan and schedule must identify the actions necessary to maintain
adequate capacity for the expected population growth and to meet the limits
and requirements of the permit. The Permittee must consider the following
topics and actions in its plan.

1.
2.

3.
4.
5

Analysis of the present design and proposed process modifications
Reduction or elimination of excessive infiltration and inflow of
uncontaminated ground and surface water into the sewer system

Limits on future sewer extensions or connections or additional waste loads
Modification or expansion of facilities

Reduction of industrial or commercial flows or waste loads

Engineering documents associated with the plan must meet the requirements
of WAC 173-240-060, "Engineering Report," and be approved by Ecology
prior to any construction.

S4.C. Duty to mitigate

The Permittee must take all reasonable steps to minimize or prevent any discharge
or sludge use or disposal in violation of this permit that has a reasonable
likelihood of adversely affecting human health or the environment.



Page 19 of 56
Permit No. WA0020605
Effective February 1, 2017

S4.D. Notification of new or altered sources

S4.E.

S4.F.

1.

2.

The Permittee must submit written notice to Ecology whenever any new
discharge or a substantial change in volume or character of an existing
discharge into the wastewater treatment plant is proposed which:

a. Would interfere with the operation of, or exceed the design capacity of,
any portion of the wastewater treatment plant.

b. Is not part of an approved general sewer plan or approved plans and
specifications.

c. Issubject to pretreatment standards under 40 CFR Part 403 and Section
307(b) of the Clean Water Act.

This notice must include an evaluation of the wastewater treatment plant’s
ability to adequately transport and treat the added flow and/or waste load, the
quality and volume of effluent to be discharged to the treatment plant, and the
anticipated impact on the Permittee’s effluent [40 CFR 122.42(b)].

Infiltration and inflow evaluation

1.

The Permittee must conduct an infiltration and inflow evaluation. Refer to the
U.S. EPA publication, I/l Analysis and Project Certification, available as
Publication No. 97-03 at:
http://www.ecy.wa.qgov/programs/wa/permits/quidance.html

The Permittee may use monitoring records to assess measurable infiltration
and inflow.

The Permittee must prepare a report summarizing any measurable infiltration
and inflow. If infiltration and inflow have increased by more than 15 percent
from that found in the previous report based on equivalent rainfall, the report
must contain a plan and a schedule to locate the sources of infiltration and
inflow and to correct the problem.

The Permittee must submit a report summarizing the results of the evaluation
and any recommendations for corrective actions by June 15, 2020.

Wasteload assessment

The Permittee must conduct an assessment of its influent flow and waste load and
submit a report to Ecology by June 15, 2020. The report must contain:
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=

A description of compliance or noncompliance with the permit effluent limits.
2. A comparison between the existing and design:

a. Monthly average dry weather and wet weather flows.
b. Peak flows.

c. BODs loading.

d.

Total suspended solids loadings.

3. The percent change in the above parameters since the previous report (except
for the first report).

The present and design population or population equivalent.

The projected population growth rate.

The estimated date upon which the Permittee expects the wastewater
treatment plant to reach design capacity, according to the most restrictive of
the parameters above.

o o0&

Ecology may modify the interval for review and reporting if it determines that a
different frequency is sufficient.

Operation and maintenance

The Permittee must at all times properly operate and maintain all facilities and systems of
treatment and control (and related appurtenances), which are installed to achieve
compliance with the terms and conditions of this permit. Proper operation and
maintenance also includes keeping a daily operation logbook (paper or electronic),
adequate laboratory controls, and appropriate quality assurance procedures. This
provision of the permit requires the Permittee to operate backup or auxiliary facilities or
similar systems only when the operation is necessary to achieve compliance with the
conditions of this permit.

S5.A. Certified operator
This permitted facility must be operated by an operator certified by the state of
Washington for at least a Class 111 plant. This operator must be in responsible
charge of the day-to-day operation of the wastewater treatment plant. An operator
certified for at least a Class 1l plant must be in charge during all regularly
scheduled shifts.

S5.B. Operation and maintenance program

The Permittee must:
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1. Institute an adequate operation and maintenance program for the entire
sewage system.

2. Keep maintenance records on all major electrical and mechanical components
of the treatment plant, as well as the sewage system and pumping stations.
Such records must clearly specify the frequency and type of maintenance
recommended by the manufacturer and must show the frequency and type of
maintenance performed.

3. Make maintenance records available for inspection at all times.

Short-term reduction

The Permittee must schedule any facility maintenance, which might require
interruption of wastewater treatment and degrade effluent quality, during non-
critical water quality periods and carry this maintenance out according to the
approved O&M manual or as otherwise approved by Ecology.

If a Permittee contemplates a reduction in the level of treatment that would cause
a violation of permit discharge limits on a short-term basis for any reason, and
such reduction cannot be avoided, the Permittee must:

1. Give written notification to Ecology, if possible, thirty (30) days prior to such
activities.

2. Detail the reasons for, length of time of, and the potential effects of the
reduced level of treatment.

This notification does not relieve the Permittee of its obligations under this
permit.

Electrical power failure

The Permittee must ensure that adequate safeguards prevent the discharge of
untreated wastes or wastes not treated in accordance with the requirements of this
permit during electrical power failure at the treatment plant and/or sewage lift
stations. Adequate safeguards include, but are not limited to, alternate power
sources, standby generator(s), or retention of inadequately treated wastes.

The Permittee must maintain Reliability Class Il (EPA 430-99-74-001) at the
wastewater treatment plant. Reliability Class Il requires a backup power source
sufficient to operate all vital components and critical lighting and ventilation
during peak wastewater flow conditions. Vital components used to support the
secondary processes (i.e., mechanical aerators or aeration basin air compressors)
need not be operable to full levels of treatment, but must be sufficient to maintain
the biota.
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S5.E. Prevent connection of inflow

SS5.F.

The Permittee must strictly enforce its sewer ordinances and not allow the
connection of inflow (roof drains, foundation drains, etc.) to the sanitary sewer
system.

Bypass procedures

This permit prohibits a bypass, which is the intentional diversion of waste streams
from any portion of a treatment facility. Ecology may take enforcement action
against a Permittee for a bypass unless one of the following circumstances (1, 2,
or 3) applies.

1. Bypass for essential maintenance without the potential to cause violation of
permit limits or conditions.

This permit authorizes a bypass if it allows for essential maintenance and does
not have the potential to cause violations of limits or other conditions of this
permit, or adversely impact public health as determined by Ecology prior to
the bypass. The Permittee must submit prior notice, if possible, at least ten
(10) days before the date of the bypass.

2. Bypass which is unavoidable, unanticipated, and results in noncompliance of
this permit.

This permit authorizes such a bypass only if:

a. Bypass is unavoidable to prevent loss of life, personal injury, or severe
property damage. “Severe property damage” means substantial physical
damage to property, damage to the treatment facilities which would cause
them to become inoperable, or substantial and permanent loss of natural
resources which can reasonably be expected to occur in the absence of a
bypass.

b. No feasible alternatives to the bypass exist, such as:

e The use of auxiliary treatment facilities.

o Retention of untreated wastes.

« Maintenance during normal periods of equipment downtime, but not if
the Permittee should have installed adequate backup equipment in the
exercise of reasonable engineering judgment to prevent a bypass.

o Transport of untreated wastes to another treatment facility.
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Ecology is properly notified of the bypass as required in Special Condition
S3.F of this permit.

3. If bypass is anticipated and has the potential to result in noncompliance of this
permit.

a.

The Permittee must notify Ecology at least thirty (30) days before the
planned date of bypass. The notice must contain:

e A description of the bypass and its cause.

e An analysis of all known alternatives which would eliminate, reduce,
or mitigate the need for bypassing.

o A cost-effectiveness analysis of alternatives including comparative
resource damage assessment.

e The minimum and maximum duration of bypass under each
alternative.

e A recommendation as to the preferred alternative for conducting the
bypass.

e The projected date of bypass initiation.

o A statement of compliance with SEPA.

o Arequest for modification of water quality standards as provided for
in WAC 173-201A-410, if an exceedance of any water quality
standard is anticipated.

o Details of the steps taken or planned to reduce, eliminate, and prevent
reoccurrence of the bypass.

For probable construction bypasses, the Permittee must notify Ecology of
the need to bypass as early in the planning process as possible. The
Permittee must consider the analysis required above during the project
planning and design process. The project-specific engineering report or
facilities plan as well as the plans and specifications must include details
of probable construction bypasses to the extent practical. In cases where
the Permittee determines the probable need to bypass early, the Permittee
must continue to analyze conditions up to and including the construction
period in an effort to minimize or eliminate the bypass.

Ecology will consider the following prior to issuing an administrative
order for this type of bypass:

o If the bypass is necessary to perform construction or
maintenance-related activities essential to meet the requirements of
this permit.
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« If feasible alternatives to bypass exist, such as the use of auxiliary
treatment facilities, retention of untreated wastes, stopping production,
maintenance during normal periods of equipment down time, or
transport of untreated wastes to another treatment facility.

o If the Permittee planned and scheduled the bypass to minimize adverse
effects on the public and the environment.

After consideration of the above and the adverse effects of the proposed bypass
and any other relevant factors, Ecology will approve or deny the request. Ecology
will give the public an opportunity to comment on bypass incidents of significant
duration, to the extent feasible. Ecology will approve a request to bypass by
issuing an administrative order under RCW 90.48.120.

S5.G. Operations and maintenance (O&M) manual

a. O&M manual submittal and requirements

The Permittee must:

1.
2.

3.
4.

Review the O&M Manual at least annually.

Submit to Ecology for review and approval substantial changes or updates
to the O&M Manual whenever it incorporates them into the manual.

Keep the approved O&M Manual at the permitted facility.

Follow the instructions and procedures of this manual.

b. O&M manual components

In addition to the requirements of WAC 173-240-080(1) through (5), the
O&M Manual must be consistent with the guidance in Table G1-3 in the
Criteria for Sewage Works Design (Orange Book), 2008. The O&M Manual
must include:

1.

2.

Emergency procedures for cleanup in the event of wastewater system
upset or failure.

A review of system components which if failed could pollute surface
water or could impact human health. Provide a procedure for a routine
schedule of checking the function of these components.

Wastewater system maintenance procedures that contribute to the
generation of process wastewater.

Reporting protocols for submitting reports to Ecology to comply with the
reporting requirements in the discharge permit.

Any directions to maintenance staff when cleaning or maintaining other
equipment or performing other tasks which are necessary to protect the
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operation of the wastewater system (for example, defining maximum
allowable discharge rate for draining a tank, blocking all floor drains
before beginning the overhaul of a stationary engine).

The treatment plant process control monitoring schedule.

Minimum staffing adequate to operate and maintain the treatment
processes and carry out compliance monitoring required by the permit.

S6. Pretreatment

S6.A. General requirements

The Permittee must work with Ecology to ensure that all commercial and
industrial users of the publicly owned treatment works (POTW) comply with the
pretreatment regulations in 40 CFR Part 403 and any additional regulations that
the Environmental Protection Agency (U.S. EPA) may promulgate under Section
307(b) (pretreatment) and 308 (reporting) of the Federal Clean Water Act.

S6.B. Duty to enforce discharge prohibitions

1. Under federal regulations (40 CFR 403.5(a) and (b)), the Permittee must not
authorize or knowingly allow the discharge of any pollutants into its POTW
which may be reasonably expected to cause pass through or interference, or
which otherwise violate general or specific discharge prohibitions contained
in 40 CFR Part 403.5 or WAC 173-216-060.

2. The Permittee must not authorize or knowingly allow the introduction of any
of the following into their treatment works:

a.

Pollutants which create a fire or explosion hazard in the POTW (including,
but not limited to waste streams with a closed cup flashpoint of less than
140 degrees Fahrenheit or 60 degrees Centigrade using the test methods
specified in 40 CFR 261.21).

Pollutants which will cause corrosive structural damage to the POTW, but
in no case discharges with pH lower than 5.0, or greater than 11.0 standard
units, unless the works are specifically designed to accommodate such
discharges.

Solid or viscous pollutants in amounts that could cause obstruction to the
flow in sewers or otherwise interfere with the operation of the POTW.
Any pollutant, including oxygen-demanding pollutants, (BODs, etc.)
released in a discharge at a flow rate and/or pollutant concentration which
will cause interference with the POTW.

Petroleum oil, non-biodegradable cutting oil, or products of mineral origin
in amounts that will cause interference or pass through.
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f. Pollutants which result in the presence of toxic gases, vapors, or fumes
within the POTW in a quantity which may cause acute worker health and
safety problems.

g. Heat in amounts that will inhibit biological activity in the POTW resulting
in interference but in no case heat in such quantities such that the
temperature at the POTW headworks exceeds 40 degrees Centigrade (104
degrees Fahrenheit) unless Ecology, upon request of the Permittee,
approves, in writing, alternate temperature limits.

h. Any trucked or hauled pollutants, except at discharge points designated by
the Permittee.

i. Wastewaters prohibited to be discharged to the POTW by the Dangerous
Waste Regulations (chapter 173-303 WAC), unless authorized under the
Domestic Sewage Exclusion (WAC 173-303-071).

3. The Permittee must also not allow the following discharges to the POTW
unless approved in writing by Ecology:

a. Noncontact cooling water in significant volumes.

b. Stormwater and other direct inflow sources.

c. Wastewaters significantly affecting system hydraulic loading, which do
not require treatment, or would not be afforded a significant degree of
treatment by the system.

4. The Permittee must notify Ecology if any industrial user violates the
prohibitions listed in this section (S6.B), and initiate enforcement action to
promptly curtail any such discharge.

S6.C. Wastewater discharge permit required
The Permittee must:

1. Establish a process for authorizing non-domestic wastewater discharges that
ensures all SIUs in all tributary areas meet the applicable state waste discharge
permit (SWDP) requirements in accordance with chapter 90.48 RCW and
chapter 173-216 WAC.

2. Immediately notify Ecology of any proposed discharge of wastewater from a
source, which may be a significant industrial user (SIU) [see fact sheet
definitions or refer to 40 CFR 403.3(v)(i)(ii)].

3. Require all SIUs to obtain a SWDP from Ecology prior to accepting their non-
domestic wastewater, or require proof that Ecology has determined they do
not require a permit.

4. Require the documentation as described in S6.C.3 at the earliest practicable
date as a condition of continuing to accept non-domestic wastewater
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discharges from a previously undiscovered, currently discharging and
unpermitted SIU.

5. Require sources of non-domestic wastewater, which do not qualify as SI1Us
but merit a degree of oversight, to apply for a SWDP and provide it a copy of
the application and any Ecology responses.

6. Keep all records documenting that its users have met the requirements of
S6.C.

S6.D. Identification and reporting of existing, new, and proposed industrial users

1. The Permittee must take continuous, routine measures to identify all existing,
new, and proposed S1Us and potential significant industrial users (PSIUs)
discharging or proposing to discharge to the Permittee's sewer system (see
Appendix C of the fact sheet for definitions).

2. Within 30 days of becoming aware of an unpermitted existing, new, or
proposed industrial user who may be a significant industrial user (SIU), the
Permittee must notify such user by registered mail that, if classified as an SIU,
they must apply to Ecology and obtain a State Waste Discharge Permit. The
Permittee must send a copy of this notification letter to Ecology within this
same 30-day period.

3. The Permittee must also notify all Potential SIUs (PSIUs), as they are
identified, that if their classification should change to an SIU, they must apply
to Ecology for a State Waste Discharge Permit within 30 days of such change.

S7. Solid wastes

S7.A. Solid waste handling

S7.B.

The Permittee must handle and dispose of all solid waste material in such a
manner as to prevent its entry into state ground or surface water.

Leachate

The Permittee must not allow leachate from its solid waste material to enter state
waters without providing all known, available, and reasonable methods of
treatment, nor allow such leachate to cause violations of the State Surface Water
Quality Standards, Chapter 173-201A WAC, or the State Ground Water Quality
Standards, Chapter 173-200 WAC. The Permittee must apply for a permit or
permit modification as may be required for such discharges to state ground or
surface waters.
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Application for permit renewal or modification for facility
changes

The Permittee must submit an application for renewal of this permit by January 31,
2021.

The Permittee must also submit a new application or supplement at least one hundred
eighty (180) days prior to commencement of discharges, resulting from the activities
listed below, which may result in permit violations. These activities include any facility
expansions, production increases, or other planned changes, such as process
modifications, in the permitted facility.

Outfall evaluation

The Permittee must inspect, the submerged portion of the outfall line and diffuser to
document its integrity and continued function. If conditions allow for a photographic
verification, the Permittee must include such verification in the report. By December 15,
2020, the Permittee must submit the inspection report to Ecology through the Water
Quality Permitting Portal — Permit Submittals application. The Permittee must submit
hard-copies of any video files to Ecology as required by Permit Condition S3.B. The
Portal does not support submittal of video files.

The inspector must at minimum:

Assess the physical condition of the outfall pipe, diffuser, and associated couplings.
Determine the extent of sediment accumulation in the vicinity of the diffuser.
Ensure diffuser ports are free of obstructions and are allowing uniform flow.
Confirm physical location (latitude/longitude) and depth (at MLLW) of the diffuser
section of the outfall.

Assess physical condition of the submarine line.

e Assess physical condition of anchors used to secure the submarine line.

S10. WET Characterization - Acute toxicity Outfall 001

S10.A. Effluent Characterization
The Permittee must:

1. Conduct quarterly acute toxicity testing on the final effluent for one year
starting in the 2nd Quarter of 2017. Quarter means: 1% Quarter - January
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through March; 2nd Quarter - April through June; 3™ Quarter - July
through September; and 4" Quarter - October through December.

2. Submit a quarterly written report to Ecology for one year within 30 days of
sampling and starting no later than July 31, 2017. Each subsequent report is
due on October 31, 2017, January 31, 2018 and April 30, 2018. Further
instructions on testing conditions and test report content are in Section B
below.

3. Use a dilution series consisting of a minimum of five concentrations and a
control. The five concentrations should include 100% effluent.

4. Conduct the acute toxicity tests using the two organisms listed below:

Acute Toxicity Tests Species Method

Fathead minnow 96-hour

. Pimephales promelas EPA-821-R-02-012
static-renewal test

Ceriodaphnia dubia,
Daphnid 48-hour static test Daphnia pulex, or EPA-821-R-02-012
Daphnia magna

5. The effluent limit for acute toxicity listed in Section B below applies if
after one year of effluent characterization:

e The median survival of any species in 100% effluent is below 80%.
e Any one test of any species exhibits less than 65% survival in 100%
effluent.
If the limit applies, then the Permittee must immediately follow the instructions in
Sections B, C, D, E, and G. If the limit does not apply, then the Permittee must
follow the instructions in Section F and G.
S10.B. Effluent limit for acute toxicity

The effluent limit for acute toxicity is:

No acute toxicity detected in a test concentration representing the acute
critical effluent concentration (ACEC).

The ACEC means the maximum concentration of effluent during critical
conditions at the boundary of the acute mixing zone, defined in Section S1.C of
this permit. The ACEC equals 0.5 % effluent.

S10.C. Compliance with the effluent limit for acute toxicity

Compliance with the effluent limit for acute toxicity means the results of the
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testing specified in Section D show no statistically significant difference in
survival between the control and the ACEC.

If the test results show a statistically significant difference in survival between the
control and the ACEC, the Permittee must then immediately conduct the
additional testing described in Section D. The Permittee is in compliance with the
requirements of Section B if all of the additional tests required by Section D show
no significant difference in survival between the control and ACEC. If any of the
additional test results show a significant difference in survival between the control
and the ACEC then the Permittee is in violation of its WET limit.

The Permittee must determine the statistical significance by conducting a
hypothesis test at the 0.05 level of significance (Appendix H, EPA/600/4-89/001).
If the difference in survival between the control and the ACEC is less than 10%,
the Permittee must conduct the hypothesis test at the 0.01 level of significance.

S10.D. Compliance testing for acute toxicity

The Permittee must:

1. Perform the acute toxicity tests with 100% effluent, the ACEC, and a control,
or with a full dilution series.

2. Conduct quarterly acute toxicity testing on the final effluent if characterization
determines that the effluent limit for acute toxicity applies. Quarter means:
January through March, April through June, July through September, and
October through December.

3. Submit a quarterly written report to Ecology within 30 days of sampling and
starting no later than July 31, 2017. Each subsequent report is due on
October 31, 2017 January 31, 2018 and April 30, 2018 of each year. Further
instructions on testing conditions and test report content are in Section F
below.

4. The Permittee must perform compliance tests using each of the species and
protocols listed below on a rotating basis:

Acute Toxicity Tests Species Method
Fatheaq minnow 96-hour Pimephales promelas EPA-821-R-02-012
static-renewal test
Ceriodaphnia dubia,
Daphnid 48-hour static test Daphnia pulex, or EPA-821-R-02-012
Daphnia magna
S10.E. Response to noncompliance with the effluent limit for acute toxicity

If a toxicity test conducted under Section D determines a statistically significant
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difference in response between the ACEC and the control, using the statistical test
described in Section C, the Permittee must begin additional testing within one
week from the time of receiving the test results. The Permittee must:

1. Conduct one additional test each week for four consecutive weeks, using the
same test and species as the failed compliance test.

2. Test at least five effluent concentrations and a control to determine
appropriate point estimates. One of these effluent concentrations must equal
the ACEC. The results of the test at the ACEC will determine compliance
with the effluent limit for acute toxicity as described in Section C.

3. Return to the original monitoring frequency in Section D after completion of
the additional compliance monitoring.

Anomalous test results: If a toxicity test conducted under Section D indicates
noncompliance with the acute toxicity limit and the Permittee believes that the
test result is anomalous, the Permittee may notify Ecology that the compliance
test result may be anomalous. The Permittee may take one additional sample for
toxicity testing and wait for notification from Ecology before completing the
additional testing. The Permittee must submit the notification with the report of
the compliance test result and identify the reason for considering the compliance
test result to be anomalous.

If Ecology determines that the test result was not anomalous, the Permittee must
complete all of the additional monitoring required in this section. Or,

If the one additional sample fails to comply with the effluent limit for acute
toxicity, then the Permittee must complete all of the additional monitoring
required in this section. Or,

If Ecology determines that the test result was anomalous, the one additional test
result will replace the anomalous test result.

If all of the additional testing in this section complies with the permit limit, the
Permittee must submit a report to Ecology on possible causes and preventive
measures for the transient toxicity event, which triggered the additional
compliance monitoring. This report must include a search of all pertinent and
recent facility records, including:

o Operating records
e Monitoring results
e Inspection records
e Spill reports

« Weather records
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e Production records
o Raw material purchases
e Pretreatment records, etc.

If the additional testing in this section shows another violation of the acute
toxicity limit, the Permittee must submit a Toxicity Identification/Reduction
Evaluation (TI/RE) plan to Ecology within sixty (60) days after the sample date
(WAC 173-205-100(2)).

S10.F. Testing when there is no permit limit for acute toxicity
The Permittee must:
1. Conduct acute toxicity testing on a series of at least five concentrations of

effluent, including 100% effluent and a control.
2. Use each of the following species and protocols for each acute toxicity test:

Acute Toxicity Tests Species Method
Fathead minnow 96-hour Pimephales promelas EPA-821-R-02-012
static-renewal test
Daphnid 48-hour static test Ceriodaphnia dubia, EPA-821-R-02-012

Daphnia pulex, or
Daphnia magna

S10.G. Sampling and reporting requirements

1. The Permittee must submit all reports for toxicity testing in accordance with
the most recent version of Ecology Publication No. WQ-R-95-80, Laboratory
Guidance and Whole Effluent Toxicity Test Review Criteria. Reports must
contain bench sheets and reference toxicant results for test methods. If the lab
provides the toxicity test data in electronic format for entry into Ecology’s
database, then the Permittee must send the data to Ecology along with the test
report, bench sheets, and reference toxicant results.

2. The Permittee must collect 24-hour composite effluent samples for toxicity
testing. The Permittee must cool the samples to O - 6 degrees Celsius during
collection and send them to the lab immediately upon completion. The lab
must begin the toxicity testing as soon as possible but no later than 36 hours
after sampling was completed.

3. The laboratory must conduct water quality measurements on all samples and
test solutions for toxicity testing, as specified in the most recent version of
Ecology Publication No. WQ-R-95-80, Laboratory Guidance and Whole
Effluent Toxicity Test Review Criteria.
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4. All toxicity tests must meet quality assurance criteria and test conditions
specified in the most recent versions of the EPA methods listed in Subsection
C and the Ecology Publication No. WQ-R-95-80, Laboratory Guidance and
Whole Effluent Toxicity Test Review Criteria. If Ecology determines any test
results to be invalid or anomalous, the Permittee must repeat the testing with
freshly collected effluent.

5. The laboratory must use control water and dilution water meeting the
requirements of the EPA methods listed in Section A or pristine natural water
of sufficient quality for good control performance.

6. The Permittee must conduct whole effluent toxicity tests on an unmodified
sample of final effluent.

7. The Permittee may choose to conduct a full dilution series test during
compliance testing in order to determine dose response. In this case, the
series must have a minimum of five effluent concentrations and a control.
The series of concentrations must include the acute critical effluent
concentration (ACEC). The ACEC equals 0.5% effluent.

8. All whole effluent toxicity tests, effluent screening tests, and rapid screening
tests that involve hypothesis testing must comply with the acute statistical
power standard of 29% as defined in WAC 173-205-020. If the test does not
meet the power standard, the Permittee must repeat the test on a fresh sample
with an increased number of replicates to increase the power.

S11. WET Characterization - Chronic toxicity
S11.A. Effluent Characterization
The Permittee must:

1. Conduct quarterly chronic toxicity testing on the final effluent for one year
starting in the 2nd Quarter of 2017. Quarter means: 1 Quarter - January
through March; 2" Quarter - April through June; 3" Quarter - July through
September; and 4™ Quarter - October through December.

2. Submit a quarterly written report to Ecology for one year within 30 days of
sampling and starting no later than July 31, 2017. Each subsequent report is
due on October 31, 2017, January 31, 2018, and April 30, 2018. Further
instructions on testing conditions and test report content are in Section B
below.
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3. Conduct chronic toxicity testing on a series of at least five concentrations of
effluent and a control. This series of dilutions must include the acute critical
effluent concentration (ACEC). The ACEC equals 0.5% effluent. The series
of dilutions should also contain the CCEC of 0.36% effluent.

4. Conduct the chronic toxicity tests on the two organisms listed below:

Freshwater Chronic Test Species Method
Fathead minnow survival Pimephales promelas EPA-821-R-02-013
and growth
Water flea survival and Ceriodaphnia dubia EPA-821-R-02-013

reproduction

The effluent limit for chronic toxicity listed in Section B below applies if after
one year of effluent characterization any test shows a significant difference
between the control and the ACEC at the 0.05 level of significance using
hypothesis testing (Appendix H, EPA/600/4-89/001).1f the limit applies, then the
Permittee must immediately follow the instructions in Sections E and F.

S11.B. Effluent limit for chronic toxicity
The effluent limit for chronic toxicity is:

No toxicity detected in a test concentration representing the chronic critical
effluent concentration (CCEC).

The CCEC means the maximum concentration of effluent during critical
conditions at the boundary of the mixing zone, defined in Section S1.B. of this
permit. The CCEC equals 0.36%o effluent.

S11.C. Compliance with the effluent limit for chronic toxicity

Compliance with the effluent limit for chronic toxicity means the results of the
testing specified in Subsection D. show no statistically significant difference in
response between the control and the CCEC.

If the test results show a statistically significant difference in response between
the control and the CCEC, the test does not comply with the effluent limit for
chronic toxicity. The Permittee must then immediately conduct the additional
testing described in Subsection E. The Permittee will comply with the
requirements of this section by meeting the requirements of Subsection E.

The Permittee must determine the statistical significance by conducting a
hypothesis test at the 0.05 level of significance (Appendix H, EPA/600/4-89/001).
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If the difference in response between the control and the CCEC is less than 20%,
the Permittee must conduct the hypothesis test at the 0.01 level of significance.

Ecology will reevaluate the need for the chronic toxicity limit in future permits.
Therefore, the Permittee must also conduct this same hypothesis test

(Appendix H, EPA/600/4-89/001) to determine whether a statistically significant
difference in response exists between the acute critical effluent concentration
(ACEC) and the control.

S11.D. Compliance testing for chronic toxicity

The Permittee must:

1.

2.

Perform the chronic toxicity tests using the CCEC, the ACEC, and a control,
or with a full dilution series.

Conduct quarterly acute toxicity testing on the final effluent for one (1) year.
Quarter means: January through March, April through June, July through
September, and October through December.

Submit a quarterly written report to Ecology within 30 days of sampling and
starting no later than July 31, 2017. Each subsequent report is due on
October 31, 2017; January 31, 2018; and April 30, 2018. Further
instructions on testing conditions and test report content are in Section F
below.

The Permittee must perform compliance tests using each of the species and
protocols listed below on a rotating basis:

Freshwater Chronic Test Species Method

Fathead minnow survival and

growth Pimephales promelas EPA-821-R-02-013

Water flea survival and

. Ceriodaphnia dubia EPA-821-R-02-013
reproduction

S11.E. Response to noncompliance with the effluent limit for chronic toxicity

If a toxicity test conducted under Subsection D determines a statistically
significant difference in response between the CCEC and the control using the
statistical test described in Subsection C, the Permittee must begin additional
testing within one week from the time of receiving the test results. The Permittee
must:

1. Conduct additional testing each month for three consecutive months using the

same test and species as the failed compliance test.

2. Use a series of at least five effluent concentrations and a control to determine

appropriate point estimates. One of these effluent concentrations must equal
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the CCEC. The results of the test at the CCEC will determine compliance
with the effluent limit for chronic toxicity as described in Subsection B.

3. Return to the original monitoring frequency in Subsection C after completion
of the additional compliance monitoring.

Anomalous test results: If a toxicity test conducted under Subsection D
indicates noncompliance with the chronic toxicity limit and the Permittee believes
that the test result is anomalous, the Permittee may notify Ecology that the
compliance test result may be anomalous. The Permittee may take one additional
sample for toxicity testing and wait for notification from Ecology before
completing the additional testing. The Permittee must submit the notification
with the report of the compliance test result and identify the reason for
considering the compliance test result to be anomalous.

If Ecology determines that the test result was not anomalous, the Permittee must
complete all of the additional monitoring required in this section. Or,

If the one additional sample fails to comply with the effluent limit for chronic
toxicity, then the Permittee must complete all of the additional monitoring
required in this section. Or,

If Ecology determines that the test result was anomalous, the one additional test
result will replace the anomalous test result.

If all of the additional testing required by this section complies with the permit
limit, the Permittee must submit a report to Ecology on possible causes and
preventive measures for the transient toxicity event, which triggered the
additional compliance monitoring. This report must include a search of all
pertinent and recent facility records, including:

o Operating records

e Monitoring results

e Inspection records

e Spill reports

« Weather records

e Production records

o Raw material purchases
e Pretreatment records, etc.

If the additional testing required by this section shows another violation of the
chronic toxicity limit, the Permittee must submit a Toxicity Identification /
Reduction Evaluation (TI/RE) plan to Ecology within 60 days after the sample
date (WAC 173-205-100(2)).
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S11.F. Testing when there is no permit limit for chronic toxicity
The Permittee must:

1. Conduct chronic toxicity testing on a series of at least five concentrations
of effluent and a control. This series of dilutions must include the acute
critical effluent concentration (ACEC). The ACEC equals 0.05% effluent.
The series of dilutions should also contain the CCEC of 0.36% effluent.

2. Compare the ACEC to the control using hypothesis testing at the 0.05
level of significance as described in Appendix H, EPA/600/4-89/001.

3. Perform chronic toxicity tests with all of the following species and the
most recent version of the following protocols:

Freshwater Chronic Test Species Method
Fathead minnow survival Pimephales promelas EPA-821-R-02-013
and growth
Water flea survival and Ceriodaphnia dubia EPA-821-R-02-013

reproduction

S11.G. Sampling and reporting requirements

1. The Permittee must submit all reports for toxicity testing in accordance with
the most recent version of Ecology Publication No. WQ-R-95-80, Laboratory
Guidance and Whole Effluent Toxicity Test Review Criteria. Reports must
contain bench sheets and reference toxicant results for test methods. If the lab
provides the toxicity test data in electronic format for entry into Ecology’s
database, then the Permittee must send the data to Ecology along with the test
report, bench sheets, and reference toxicant results.

2. The Permittee must collect 24-hour composite effluent for toxicity testing.
The Permittee must cool the samples to 0 - 6 degrees Celsius during collection
and send them to the lab immediately upon completion. The lab must begin
the toxicity testing as soon as possible but no later than 36 hours after
sampling was completed.

3. The laboratory must conduct water quality measurements on all samples and
test solutions for toxicity testing, as specified in the most recent version of
Ecology Publication No. WQ-R-95-80, Laboratory Guidance and Whole
Effluent Toxicity Test Review Criteria.

4. All toxicity tests must meet quality assurance criteria and test conditions
specified in the most recent versions of the EPA methods listed in Section C.
and the Ecology Publication no. WQ-R-95-80, Laboratory Guidance and
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Whole Effluent Toxicity Test Review Criteria. If Ecology determines any test
results to be invalid or anomalous, the Permittee must repeat the testing with
freshly collected effluent.

The laboratory must use control water and dilution water meeting the
requirements of the EPA methods listed in Subsection C. or pristine natural
water of sufficient quality for good control performance.

The Permittee may choose to conduct a full dilution series test during
compliance testing in order to determine dose response. In this case, the
series must have a minimum of five effluent concentrations and a control.

The series of concentrations must include the CCEC and the ACEC. The
CCEC and the ACEC may either substitute for the effluent concentrations that
are closest to them in the dilution series or be extra effluent concentrations.
The CCEC equals 0.36% effluent. The ACEC equals 0.5% effluent.

7. All whole effluent toxicity tests that involve hypothesis testing must comply

with the chronic statistical power standard of 39% as defined in WAC 173-
205-020. If the test does not meet the power standard, the Permittee must
repeat the test on a fresh sample with an increased number of replicates to
increase the power.

General Conditions

G1l. Signatory requirements

1. All applications, reports, or information submitted to Ecology must be signed and
certified.

a. In the case of corporations, by a responsible corporate officer. For the purpose of
this section, a responsible corporate officer means:

A president, secretary, treasurer, or vice-president of the corporation in charge of
a principal business function, or any other person who performs similar policy or
decision making functions for the corporation, or

The manager of one or more manufacturing, production, or operating facilities,
provided, the manager is authorized to make management decisions which govern
the operation of the regulated facility including having the explicit or implicit
duty of making major capital investment recommendations, and initiating and
directing other comprehensive measures to assure long-term environmental
compliance with environmental laws and regulations; the manager can ensure that
the necessary systems are established or actions taken to gather complete and
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accurate information for permit application requirements; and where authority to
sign documents has been assigned or delegated to the manager in accordance with
corporate procedures.

b. In the case of a partnership, by a general partner.

In the case of sole proprietorship, by the proprietor.

d. Inthe case of a municipal, state, or other public facility, by either a principal
executive officer or ranking elected official.

o

Applications for permits for domestic wastewater facilities that are either owned or
operated by, or under contract to, a public entity shall be submitted by the public
entity.

All reports required by this permit and other information requested by Ecology must
be signed by a person described above or by a duly authorized representative of that
person. A person is a duly authorized representative only if:

a. The authorization is made in writing by a person described above and submitted
to Ecology.

b. The authorization specifies either an individual or a position having responsibility
for the overall operation of the regulated facility, such as the position of plant
manager, superintendent, position of equivalent responsibility, or an individual or
position having overall responsibility for environmental matters. (A duly
authorized representative may thus be either a named individual or any individual
occupying a named position.)

Changes to authorization. If an authorization under paragraph G1.2, above, is no
longer accurate because a different individual or position has responsibility for the
overall operation of the facility, a new authorization satisfying the requirements of
paragraph G1.2, above, must be submitted to Ecology prior to or together with any
reports, information, or applications to be signed by an authorized representative.

Certification. Any person signing a document under this section must make the
following certification:

“| certify under penalty of law, that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gathered and evaluated the information submitted.

Based on my inquiry of the person or persons who manage the system or those
persons directly responsible for gathering information, the information submitted is,
to the best of my knowledge and belief, true, accurate, and complete. | am aware that
there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.”
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Right of inspection and entry

The Permittee must allow an authorized representative of Ecology, upon the presentation
of credentials and such other documents as may be required by law:

1.

2.

To enter upon the premises where a discharge is located or where any records must be
kept under the terms and conditions of this permit.

To have access to and copy, at reasonable times and at reasonable cost, any records
required to be kept under the terms and conditions of this permit.

To inspect, at reasonable times, any facilities, equipment (including monitoring and
control equipment), practices, methods, or operations regulated or required under this
permit.

To sample or monitor, at reasonable times, any substances or parameters at any
location for purposes of assuring permit compliance or as otherwise authorized by the
Clean Water Act.

Permit actions

This permit may be modified, revoked and reissued, or terminated either at the request of
any interested person (including the Permittee) or upon Ecology’s initiative. However,
the permit may only be modified, revoked and reissued, or terminated for the reasons
specified in 40 CFR 122.62, 40 CFR 122.64 or WAC 173-220-150 according to the
procedures of 40 CFR 124.5.

1.

The following are causes for terminating this permit during its term, or for denying a
permit renewal application:

Violation of any permit term or condition.

Obtaining a permit by misrepresentation or failure to disclose all relevant facts.

A material change in quantity or type of waste disposal.

A determination that the permitted activity endangers human health or the

environment, or contributes to water quality standards violations and can only be

regulated to acceptable levels by permit modification or termination.

e. A change in any condition that requires either a temporary or permanent
reduction, or elimination of any discharge or sludge use or disposal practice
controlled by the permit.

f.  Nonpayment of fees assessed pursuant to RCW 90.48.465.

Failure or refusal of the Permittee to allow entry as required in RCW 90.48.090.

cooe

The following are causes for modification but not revocation and reissuance except
when the Permittee requests or agrees:

a. A material change in the condition of the waters of the state.
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New information not available at the time of permit issuance that would have
justified the application of different permit conditions.

Material and substantial alterations or additions to the permitted facility or
activities which occurred after this permit issuance.

Promulgation of new or amended standards or regulations having a direct bearing
upon permit conditions, or requiring permit revision.

The Permittee has requested a modification based on other rationale meeting the
criteria of 40 CFR Part 122.62.

Ecology has determined that good cause exists for modification of a compliance
schedule, and the modification will not violate statutory deadlines.
Incorporation of an approved local pretreatment program into a municipality’s
permit.

3. The fol