ORDINANCE NO. 889

AN ORDINANCE UPDATING THE CITY OF SCAPPOOSE WATER
MANAGEMENT AND CONSERVATION PLAN

THE CITY OF SCAPPOOSE ORDAINS AS FOLLOWS:

Section 1. The City of Scappoose Water Management and Conservation
Plan, dated January 2020, is updated as provided in Exhibit A.

CITY OF SCAPPOOSE, OREGON

[heeer
Scott Burge Mayor”

First Reading: March 2, 2020
Second Reading: March 16, 2020

Attest \Jua@\/%w?ﬁw

Susan M. Reeves, MM
City Recorder

Ordinance No. 889



City of Scappoose

WATER MANAGEMENT AND
CONSERVATION PLAN

FINAL APPROVED | January 2020






City of Scappoose

WATER MANAGEMENT AND CONSERVATION PLAN

Digitally signed by Daniel L. Reisinger
Contact Info: Carollo Engineers, Inc.
.18:-36-08'00

D:







WATER MANAGEMENT AND CONSERVATION PLAN | CITY OF SCAPPOOSE

< caralln

Contents

Chapter 1 - Introduction
1.1 Purpose
1.2 Regulatory Requirement
1.3 Progress Report
1.4 Summary of Data Sources
1.5 Affected Local Governments and their Comments
1.6 Date for Submittal of Next Update
1.7 Plan Checklist
Chapter 2 - Water Supplier Description
2.1 Introduction
2.2 Service Area
2.3 System Schematic
2.3.1 Supplies
2.3.2 Treatment
2.3.3 Distribution and Pumping
2.3.4 Storage
2.3.5Pumping
2.4 Surface Water Supplies
2.5 Groundwater Supply
2.6 Water Rights Summary
2.6.1 Instream Water Rights
2.6.2 Water Quality
2.6.3 Sensitive Species
2.7 Water Right Limitations
2.8 Adequacy and Reliability of Existing Water Supply
2.9 Interconnections with Other Municipal Supply Systems
Chapter 3 - Water System Supply and Demand Assessment

3.1 Introduction

1-1
1-1
1-1
1-2
1-2
1-2
1-2

2-1

2-2
2-2
2-2
2-6
2-6
2-6
2-7

2-7
2-12
2-12
2-12
2-13
2-14
2-14

3-1

FINAL | DECEMBER 2019] i



CITY OF SCAPPOOSE | WATER MANAGEMENT AND CONSERVATION PLAN

3.2 Demand and Production History
3.2.1 Historical Water Production
3.3 Historical Water Accounts
3.4 Historical Water Consumption
3.4.1 Historical Seasonal Water Consumption
3.5 Demographic Projections
3.6 Water Demand Forecast
Chapter 4 - Water Supply Element
4.1 Introduction
4.2 Ability to Supply
4.3 Reliable Ability to Supply
4.4 Future Supply Needs
4.5 Analysis of Future Supply
4.5.1 Greenlight Water Request
4.5.2 Quantification of Maximum Rate

4.5.3 Consideration of Alternative Measures to Reduce Need for
Additional Water Supply

4.5.4 Mitigation Requirements Related to Further Development of Extended Permit

4.5.5 Consideration of Alternative Measures to Reduce Need for
Additional Water Supply

4.6 New Supply Source
4.7 Supply Strategy
Chapter 5 - Water System Conservation
5.1 Introduction
5.2 Status Report
5.3 Basic Conservation Measures Required of All Suppliers.
5.4 Annual Water Audit Results
5.5 System Metering Practices
5.5.1 Meter Testing
5.5.2 Meter Replacement Program

5.5.3 Water Source and Treatment Master Metering

ii | DECEMBER 2019 FINAL

3-1
3-1
3-4
3-5
3-6
3-7
3-8

4-1
4-1
4-2
4-2
4-3
bty
4-5

4-5
4-6

4-6
4-6
4-11

5-1

5-3
5-3
5-5
5-6
5-6
5-6

c caralln



WATER MANAGEMENT AND CONSERVATION PLAN | CITY OF SCAPPOOSE

< caralln

5.5.4 Evaluate Production and Consumption Measurement and Tracking 5-6

5.6 Water Utility Rate Structure
5.6.1 Water Utility Billing Practices
5.6.2 Water Utility Rates
5.7 Leak Detection Program
5.7.1 Acoustic Leak Detection
5.7.2 Visual Leak Detection
5.7.3 Remote Read Meters
5.8 Public Education Program
5.9 Leak Repair Program
5.10 Pipe Replacement Program
5.11 Technical and Financial Assistance Programs
5.12 Retrofit/Replacement of Inefficient Fixtures
5.13 Identification of Reuse, Recycle, Non-potable Use Opportunities
5.14 Water Loss Program
5.14.1 Water Loss Activities
5.15 Additional Time to Implement Conservation Benchmarks
Chapter 6 - Water Curtailment Plan
6.1 Introduction
6.2 Existing Curtailment Plan
6.3 Potential Revised Draft Water Supply Curtailment Plan
Chapter 7 - References

7.1 References

Appendices

Appendix A Agency Review Letters and Comments

Appendix B Water Right Documentation

5-7
5-7
5-8
5-8
5-8
5-8

5-9

5-9
5-10
5-10
5-11
5-11
5-11
5-15

6-1
6-1

7-1

Appendix C 2005 Conservation Measures During Water Crisis (SMC 13.08)

Appendix D 2-Year Water Loss Control Plan

FINAL | DECEMBER 2019 iii



CITY OF SCAPPOOSE | WATER MANAGEMENT AND CONSERVATION PLAN

Appendix E 2018 Annual Water Audit

Appendix F Water Conservation Inserts

Tables

Table1.1 Checklist of Required WMCP Contents

Table 2.1 Location of WMCP Elements Included in Chapter 2

Table 2.2 Surface Water Sources

Table 2.3 Groundwater Sources

Table 2.4 City of Scappoose Existing Municipal Water Rights Summary
Table 2.5 Average Monthly and Average Daily Diversions by Water Right
Table 2.6 Maximum Instantaneous Existing Source Capacity

Table 2.7 Instream Flows on South Scappoose and Gourlay Creeks

Table 3.1 Location of WMCP Elements Included in Chapter 3

Table 3.2 Historical Water Use

Table 3.3 Historical Number of Connections

Table 3.4 Historical Water Consumption by Customer Class

Table 3.5 Demographic Growth Rates

Table 3.6 Demand Projection Parameters

Table 3.7 Future Water Use by Customer Type

Table 3.8 Projected Demands

Table 4.1 Location of WMCP Elements Included in Chapter 3

Table 4.2 Existing Ability to Supply during Normal Conditions

Table 4.3 Existing Reliable Ability to Supply

Table 4.4 Projected Future Supply Deficiencies with Reliable Existing Sources
Table 4.5 Future Supplies Required to Meet Existing Sources

Table 4.6 Estimate of Diverted Water under the City’s Existing Permits in 20 years
Table 4.7 New Water Supply Options

Table 5.1 Location of WMCP Elements Included in Chapter 5

Table 5.2 City of Scappoose Water Conservation Requirements and Planned
Implementation

Table 5.3 Water Loss Terminology

iv | DECEMBER 2019 FINAL

2-1
2-8
2-8
2-9

2-11

2-11

2-12
3-1
3-3
3-5
3-5
3-7
3-8
3-8
3-9
4-1
4-1
4-2
4-3
bty
4-5
4-9
5-1

5-2
5-4

c caralln



WATER MANAGEMENT AND CONSERVATION PLAN | CITY OF SCAPPOOSE

< caralln

Table 5.4
Table 5.5
Table 5.6
Table 5.7
Table 5.8
Table 5.9
Table 5.10
Table 5.11
Table 5.12
Table 5.13
Table 5.14
Table 5.15
Table 6.1
Table 6.2
Table 6.3
Table 6.4

Figures
Figure 2.1
Figure 2.2
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5

Historical Water Losses

Metering Benchmark

City of Scappoose Water Utility Base Rate Structure

City of Scappoose Water Utility Commodity Rate Structure

Water Utility Rate Benchmarks

Leak Detection Benchmarks

Public education benchmarks

Leak Repair Benchmarks

Pipe replacement Benchmarks

Technical and Financial Assistance Benchmarks

Water Loss Control Activities to Address Real and Apparent Losses
Water Loss Reduction Activity Prioritization Matrix

Location of WMCP Elements Included in Chapter 6

Water Conservation Measures During Water Crises (SMC 13.08)
Roles and Responsibilities Associated with Water Curtailment Actions

Proposed Water Curtailment Plan

City of Scappoose Water System

City of Scappoose Hydraulic Profile

Historical Raw Water Production by Source

Water Production by Source from June 2016 through May 2017
Historical Water Consumed per Account

Seasonal Consumption by Customer Class (2016)

Historical and Projected Average and Maximum Day Demands

5-5

5-7
5-7
5-8
5-9
5-9
5-9
5-10
5-10
5-13
5-15
6-1
6-2
6-3
6-4

23
2-5
3-2
3-4
3-6
3-7

3-10

FINAL | DECEMBER 2019] v






WATER MANAGEMENT AND CONSERVATION PLAN | CITY OF SCAPPOOSE

C cg"‘"ﬂw

Abbreviations

ADD
AMR
ASR
AWWA
City
cfs

DI

DPS
ERU
ESA
ESU

ft

gpd
gpd/ERU
gpm
HDPE
LF
MDD
MG
mgd
MR1
MR2
MR3
NOAA
Oo&M
OAR
ODFW
OMIC
POA
POD
PRV
psi
PVC
Pz
R&R
RWSA
SCADA
SMC
UGA
UGB
uIC
WMCP
WRD
WTP

Average Day Demand

Advanced Meter Reading

Aquifer Storage and Recovery

American Water Works Association

City of Scappoose

cubic feet per second

Ductile Iron

Distinct Population Segment

Equivalent Residential Unit

Endangered Species Act

Evolutionary Significant Unit

Feet

gallons per day

gallons per day per Equivalent Residential Unit
gallons per minute

high-density polyethylene

Linear Feet

Maximum Day Demand

million gallons

million gallons per day

Miller Road 1

Miller Road 2

Miller Road 3

National Oceanic and Atmospheric Administration
Operations and Maintenance

Oregon Administrative Rules

Oregon Department of Fish and Wildlife
Oregon Manufacturing Innovation Center
Point of Appropriation

Point of Diversion

Pressure Reducing Valve

pounds per square inch

polyvinyl chloride

Pressure Zone

Repair and Replacement

Retail Water Service Area

Supervisory Control and Data Acquisition
City of Scappoose Municipal Code

Urban Growth Area

Urban Growth Boundary

Underground Injection Control

Water Management and Conservation Plan
Water Resources Division

Water Treatment Plant

FINAL | DECEMBER 2019 vii






WATER MANAGEMENT AND CONSERVATION PLAN | CITY OF SCAPPOOSE

Chapter 1
INTRODUCTION

1.1 Purpose

The purpose of this Water Management and Conservation Plan (WMCP) is to define the City of
Scappoose’s (City) current and future water resource needs and the management of its existing
resources through conservation and, during times of water shortage, curtailment.

In Oregon, water conservation is now considered a critical element in the State’s water resource
inventory. As such, municipal water suppliers are required to have a current, Water Resources
Division (WRD) approved, WMCP or complete one within three years of approval of extension of
water rights. The WMCP is a mechanism for utilities to demonstrate that they have minimized
their needs and are developing resources in an environmentally responsible manner. This WMCP
is designed to meet the regulatory requirements outlined by Oregon Administrative

Rules (OAR)690-086.

This WMCP describes the City's:

e Source of supply reliability and capacity.

e Current and future estimated population and water demands.
e Existing water rights inventory.

e Current and planned Water Conservation Program.

e The City’s Water Curtailment Plan.

1.2 Regulatory Requirement

OAR 690-086 sets forth the requirement for the development of WMCP’s. This requirement is
tied to OAR 690-315 which sets forth the requirement for suppliers serving populations greater
than 1,000 to complete a WMCP in association with water permit extensions. This WMCP has
been developed to meet all applicable OAR requirements for WMCP's.

1.3 Progress Report

This WMCP is an update to its existing 2012 Plan. Since the 2012 Plan, the City is developing a
future Dutch Canyon Well #2 to meet new system demands, which requires additional “green
light” water to put into use. Additionally, the transfer of G-8615 and G17643 has been approved.
This WMCP update was developed in part to meet the requirements needed to make the well
permanent. As described in the following Chapters, the City has continued its water
conservation programs and maintains a water curtailment plan, which has been used to request
voluntary curtailment in the past. The City’s calculated water loss has increased to greater than
15 percent. In response, the City has instituted a water loss control program, including leak
detection, main repair and replacement, and expanded its meter replacement program. The
WMCP describes measures to reduce water loss to 15 percent in the next five years.
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1.4 Summary of Data Sources

The WMCP is an update to the 2012 WMCP to reflect the City’s future Dutch Canyon Well #2, as
well as new demand projections developed as part of the 2018 Water System Master Plan
Update. Throughout this WMCP are references to data, most of which were obtained from City
files and records including population projections, customer billing rates, and conservation
program implementation. Historical data, such as connections and demands, were obtained
from the City’s billing software and operational records.

1.5 Affected Local Governments and their Comments

The City of Scappoose’s nearest neighboring community water systems are the Warren Water
Association, the City of McNulty, Oregon and the City of St. Helens, Oregon. There is currently
no physical connection between the water systems and there are no shared sources of supply.

As there are no other communities impacted by the City’s water resource management and
conservation practices, at this time no review or comment by other local governments is
required.

To meet the requirement for notifying local governments a Notice of Availability was sent to the
neighboring communities listed above and Columbia County. Review will be included in
AppendixA.

1.6 Date for Submittal of Next Update

The City plans to move forward with Conservation Program elements as outlined in this WMCP.
Based on this outlook, the City plans an update to this WMCP in 2028 unless the City’s situation
should change requiring a revision of the documentsooner (i.e. due to State requirements as part
of a water right application, etc.).

1.7 Plan Checklist

Table 1.1 summarizes WMCP requirements, indicates inclusion in this document, and identifies
the location of the pertinentinformation.

Table1.1  Checklist of Required WMCP Contents

Item item OAR Reference Location
Included
WMCP Plan Elements
Notice to Affected Local X 690-086-0125(5) Section 1.5
Government(s)
Proposed WMCP Update Schedule X 690086-0125(6) Section 1.6
Additional Time to Implement X 690-086-0125(7) Section 5.15
Conservation Benchmarks
Water Supplier Description
Supplier’s Sources X 690-086-0140(1) Section 2.4,
Section 2.5

Current Service Area & Population X 690-086-0140(2) Section 2.2,
Served Figure 2.1
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Iltem

ltem OAR Reference Location
Included
Assessment of Adequacy and X 690-089-0140(3) Section 2.7
Reliability of Existing Water Supplies Section 2.8
Present and Historic Water Use X 690-086-0140(4) Section 3.2
Water Rights Inventory Table and X 690-086-0140(5) Table 2.4,
Environmental Resource Issues Table 2.5,
Table 2.6,
Section 2.6
Customers Served and Water Use X 690-086-0140(6) Section 3.3
Summary Section 3.4
Interconnections with Other Systems X 690-086-0140(7) Section 2.9
System Schematic X 690-086-0140(8) Figure 2.1
Quantification of System Leakage X 690-086-0140(9) Section 5.9
Water Conservation Element
Progress Report on Implementation of N%E. Section 5.2
Conservation Measures X 630-086-0150(1) Table 5.2
Water Use Measurement and X 690-086-0150(2) Section 5.14
Reporting Program
Currently Implemented Conservation Section 5.2
Measures X 690-086-01503) Table 5.2
Annual Water Audit X 690-086-0150(4)(a) Section 5.4
Full Metering of System X 690-086-0150(4)(b) Section 5.5
Meter Testing and Maintenance X 690-086-0150(4)(c) Section 5.5
Program
Rate Structure X 690-086-0150(4)(d) Section 5.6
Leak Detection Program X 690-086-0150(4)(e) Section 5.7
Public Education Program X 690-086-0150(4)(f) Section 5.8
System Leakage Reduction Section 5.9
Program <15% X 690-086-0150(5) Section 5.10
Technical and Financial Assistance X 690-086-0150(6)(b) Section 5.11
Programs
R.etroflt/RepIacement of Inefficient X 690-086-0150(6)(C) Section 5.12
Fixtures
Rate Structure and Bl!llng Practices to X 690-086-0150(6)(d) Section 5.6
Encourage Conservation
Reuse, Recycling and Non-Potable X 690-086-0150(6)(e) Section 5.13
Opportunities
Water Curtailment
Water Supply Assessment and .
Description of Past Deficiencies X G-I SOEHEm 62
Section 6.2
Stages of Alert X 690-086-0160(2) Section 6.3
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ltem Item OAR Reference Location
Included
: Section 6.2
Triggers for Each Stage of Alert X 690-086-0160(3) Section 6.3
Water Curtailment (continued)
Curtailment Actions X 690-086-0160(4) Section 6.2
Section 6.3
Water Supply Element
FUtl.JI’e serV|ce Area and Population X 690-086-0170(1) F|gu're 21
Projections Section 3.5
Schedule to Fully Exercise Each Permit X 690-086-0170(2) Section 4.5
Demand Forecast X 690-086-0170(3) Section 3.6
Comparlson of Projected Need & X 690-086-0170(4) Table 4 .4
Available Sources
. . 690-086-0170(5) Section 4.5
Analysis of Alternative Sources X and (8) Section 4.6
Maximum Rate and Monthly Volume X 690-086-0170(6) Section 4.5
Quantification
Mitigation Actions Under State and X 690-086-0170(7) Section 4.5
Federal Laws
Other proposed conservation X 690-086-0150(6)(f) Table 5.2

measures
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Chapter 2
WATER SUPPLIER DESCRIPTION

2.1 Introduction

This Chapter provides a description of the City’s water system, including service area, water
sources, distribution system, and a system schematic. Additionally, it summarizes water
supplies, water rights, and environmental resources issues of concern, which are evaluated in
subsequent chapters.

Table 2.1 summarizes the WMCP Plan Elements included in this Chapter and their locations.
Table2.1  Location of WMCP Elements Included in Chapter 2

Location OAR Reference Location

Water Supplier Description

Supplier's Sources 690-086-0140(1) Section 2.4, Section 2.5
Current Service Area/Population Served 690-086-0140(2) Section 2.2, Figure 2.1
Assessment of Existing Water Supplies 690-089-0140(3) Section 2.7, Section 2.8

Water Right Inventory Table and
Environmental Resource Issues of Concern

Table 2.4, Table 2.5,

690-086-01400) Table 2.6, Section 2.6

Interconnection with Other Systems 690-086-0140(7) Section 2.9
System Schematic 690-086-0140(8) Figure 2.1
Water Supply Element

Future Service Area 690-086-0170(1) Figure 2.1

2.2 Service Area

As of 2016, the City served a population of approximately 7,560 people through 2,328 accounts.
The City's existing service area is within the current City limits with the exception of the

Dutch Canyon Service Area and in the far southern portion of pressure zone (PZ) 1, as shown in
Figure 2.1. The City intends to provide water service to all customers, as required, within its
Urban Growth Boundary (UGB) in the future. The City is annexing portions of its northern urban
growth area, including to aid in the development of the Oregon Manufacturing Innovation
Center (OMIC) and the East Airport development. Future population and demand projections are
presented in Chapter 3.

The population and employment estimate was developed as part of the City's Transportation
System Plan. For population estimates to 2030, the Transpiration Plan used the February 2008
Population Forecasts for Columbia County Oregon, its Cities and Unincorporated Area 2010 to
2030, prepared by Portland State University (Medium Growth Forecast). The employment
forecast was based on the City of Scappoose Economic Opportunities Analysis, by Johnson Reid,
2011.
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The future 2035 estimates were based on land use projection as an estimate of the amount of
each land use (household and employment) that the demographic projections could
accommodate at expected build-out of vacant or underdeveloped lands assuming
Comprehensive Plan zoning. This 2035 estimate was inflated to 2039 assuming a continued
growth at the same rate. Note, growth beyond 2035 will likely require changes in land use
planning.

2.3 System Schematic

The City water system consists of five elements:

1. Supplies.

2. Treatment.
3. Distribution.
4. Storage.

5. Pumping.

A map of the water system is presented in Figure 2.1. The hydraulic profile or system schematic
is presented in Figure 2.2.

2.3.1 Supplies

The City obtains water supplies from three (3) surface water diversions and four (4) permanent
groundwater wells and one (1) temporary well. Surface water sources are on South Scappoose
Creek or its tributaries. Raw surface water is combined into a single transmission main and
conveyed to water treatment. Groundwater wells are located in two (2) well fields: Dutch Canyon
and Miller Road. All supplies are treated before entering the distribution system. Supplies are
discussed in detail in the following sections and in Chapter 4.

2.3.2 Treatment

Surface water supplies are treated at the Keys Road Water Treatment Plant (WTP). The surface
water sources are treated using conventional filtration and chlorine disinfection. Treated water
undergoes fluoride addition for dental health and caustic soda addition for pH adjustment.
Following treatment, treated flow is conveyed by gravity to finished water storage reservoirs in
the PZ1 prior to distribution.

Groundwater supplies are treated at two WTP: Keys Road WTP and Miller Road WTP:

e Dutch Canyon groundwater sources (Well #1 and future Well #2) are treated at
Keys Road WTP.

e The Miller Road groundwater sources (Wells #1, #2 and #3) are treated at the
Miller Road WTP.

Both facilities use greensand filtration to remove iron with chlorine and potassium
permanganate addition. Treated water undergoes fluoride addition for dental health and caustic
soda addition for pH adjustment.

Following treatment at Keys Road WTP, treated groundwater supplies are blended with treated
surface water supplies and conveyed by gravity to finished water storage reservoirs for
distribution into the system. Treated water from the Miller Road WTP is pumped directly into the
distributionsystem.
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Abbreviations

MR: Miller Road

N.C: Normally Closed
PS: Pump Station

WTP: Water Treatment
Plant

Figure2.2  City of Scappoose Hydraulic Profile
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2.3.3 Distribution and Pumping

The transmission and distribution system includes 52 miles of pipe, ranging in size from 2-inch to
24-inch diameter. The transmission piping conveys raw water from surface water supplies and
Dutch Canyon wells (both existing and future) to treatment at Keys Road. The distribution piping
delivers water to customers. Sixty five percent of the distribution system pipe material is
polyvinyl chloride (PVC) with 22 percent of the system older steel pipe and some cast ironpipe.
The remainder is ductile iron (DI), galvanized iron, or high-density polyethylene (HDPE).

The City's distribution system consists of four (4) pressure zones:

e PZlincludes the majority of the residential, commercial, and some industrial customers.

e PZ2serves higher elevation residential customers on the western side of the City.

e PZ3is asmall pressure reducing valve (PRV) feed sub pressure zone of PZ2. It serves
residential customers and a City Park.

e Dutch Canyon Service Area (PZ4) provides domestic only (no fire suppression) supply to
residential customers on Glen View Lane and further up Dutch CanyonRoad.

Static pressure in the City generally ranges from 30 to 90 pounds per square inch (psi); however,
portions of PZ2 exceed 120 psi. The City goal is to provide domestic supply at pressures between
35 psi and 80 psi at customer meters. Additionally, the City provides fire flows at a minimum of
20 psi residual pressure. A minimum of 1,000 gallons per minute (gpm) fire flow is provided to
residential customers and up to 3,500 gpm fire flow is provided to non-residential customers (i.e.
commercial, industrial, governmental, etc.). The Public Works Design Standards provide
additional guidance for calculating fire flow for individual buildings, which may exceed these
general fire flows.

2.3.4 Storage

The City operates five finished water storage reservoirs. Three reservoirs are located at the

Keys Road WTP with capacities of 1.0 million gallons (MG), 2.0 MG and 0.3 MG. Currently, the
0.3 MG reservoir is not in use. These reservoirs serve PZ1 and the small Dutch Canyon Service
Area (PZ4). PZ2 and PZ3 are served by two elevated reservoirs located on NE Bella Vista Road
with capacities of 0.3 and 0.37 MG. The reservoirs service the upper zone at a hydraulic grade line
of 430 feet (ft).

2.3.5 Pumping

A booster pump station is located near the Keys Road WTP to elevate water to the upper
pressure zone (PZ2) with and hydraulic grade of 432 feet. Additionally, PZ4 (Dutch Canyon
Service Area) is served via a booster pump station located at the corner of Glen View Lane and
Dutch Canyon Road.
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2.4 Surface Water Supplies

The City's supply sources are from surface water sources originating from South Fork Scappoose
Creek, Lazy Creek, and Gourlay Creek. A summary of the surface water sources is presented in
Table 2.2. The City holds water rights to withdraw a combined total of 9.0 million gallons per
day (mgd) (14 cubic feet per second [cfs]) from all three sources. Water from each of these
sources is diverted at a diversion structure on each of the creeks. Diversions have fish screens to
limit injury to protected species and stilling basins to limit sediment within the transmission
mains. A transmission line transports raw water from the three surface water diversions to the
Keys Road WTP. The capacity of the transmission main currently limits the total maximum
instantaneous diversion from the three diversions to 2.0 mgd (3 cfs). The City has the ability to
operate each surface water diversion individually up to the water right or a maximum rate of
3.0 cfs.

2.5 Groundwater Supply

The City also exercises ground water rights for four production wells within the system. A
summary of the groundwater sources is presented in Table 2.3. Those well sources include the
existing Dutch Canyon Well #1 (Permits G-8615) and future Well #2, (G-17643) — which is under
construction at the time of this report - and Miller Road Wells #1, #2, and #3 (Permit G-17644)
with rights to withdraw a combined maximum instantaneous withdrawal total of 1.1 mgd

(1.74 cfs). The City also has a water claim (GR-926) for 0.07 mgd on another well that is not for
municipal use. The City’s groundwater wells are not located within the designated boundaries of
any critical groundwater area according to WRD information.

Water from the Dutch Canyon Wells is transmitted through a 12-inch C-900 PVC pipe to the
junction of Dutch Canyon Road and E.M. Watts Road and up to the Keys Road WTP.
Transmission capacity of the main exceeds the available water right.

Miller Road Wells and WTP are co-located on the same site, where the existing yard pipe is
sufficient for existing wells. Future supplies to the WTP are anticipated to be located offsite and
require a new transmission main(s).

2.6 Water Rights Summary

The City holds total water permits for 11.93 mgd (18.46 cfs) in the South Scappoose and
Jackson Creek Basins. Within the South Scappoose Basin, the City holds surface water rights
for 9.05 mgd (14.0 cfs) and groundwater rights for another 0.94 mgd (1.45 cfs). Within the
Jackson Creek Basin, the City holds groundwater rights for 1.94 mgd (3.00 cfs). The detailed
summary of the existing water rights and copies of the water right permits and certificates are
documented in Appendix B.

The City currently operates three surface water sources and four wells under five separate water
rights, all of which allow for municipal use. Table 2.4 summarizes the City’s existing water rights.
Table 2.5 summarizes the average day water right use in 2016. Table 2.6 summarizes the
maximum instantaneous existing source capacity. The available data is not recorded by
individual water right but is combined by Point of Diversion (POD) location. Data reflecting
maximum instantaneous rate by individual water right is not available. The City collects daily
data and plans to begin the collection of maximum instantaneous rate diversion data for each
water right to meet monitoring requirements.
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Table 2.2 Surface Water Sources

Permitted '
Point of Diversion (POD) Approximate POD Diversion Fish Permit Priority llesiemn Maximum

Instantaneous

Description Location Structure | Screen | Number Date
Supply (cfs)

Gourlay Creek (tributary to

NE ¥ SE Y%, Section 12, T3N, R2W Concrete Yes S-5813 1/24/1923  10.00 6.46 3.0
South Scappoose Creek)
Lazy Creek (tributary to POD 1:
South Scappoose Creek) SE ¥4 NW ¥, Section 18, T3N, R2W Concrete ves <.75918 11/24/1958 — 1.50 0.57 L5
South Fork Scappoose Creek POD 2: )
(tributary to Scappoose Creek)  NW4 SE 4, Sectioni7, T3N, R2wy  _oucrete  Yes 250 162 23

Note:
(1) The surface water supply transmission main capacity limits maximum instantaneous source capacity for the surface water sources to a total of 3.0 cfs (2 mgd). The City has the ability to operate

each surface water diversion individually up to a maximum rate of 3.0 cfs.

Table 2.3 Groundwater Sources

Approximate Casin Screened Permit PR Maximum
POD Description Well Name pproxi Aquifer Name ) 9 Allocation | Instantaneous
Location Diameter | Intervals Number
(cfs) Supply (cfs)
NE ¥4 SW ¥4,
Dutch Canyon Section 13, T3N, G-8615 0.89 0.74
Area (1 we'II ynder Dutch R2W ’ ; 186'9" -
each permitin Canyon Well L L Sand and gravel 227 12 2269
South Scappoose #1 & #2 NE %2 SW 2,
Creek Basin) Section 13, T3N, G-17643  0.557 0.0
R2W
Miller Road Area MR-3 SPE(Z/Dl\ll\;t\;f/: Sand and gravel
(3 wells in Jackson MR-2 74 “ Sand and gravel 190’ 6", 5.5" 170'-190°  G-17644 2.23 1.0
Creek basi " Section7, T3N, R
reek basin) MR-1 R1W Sand and gravel 197 16", 12 142'-187 0.67
Oak Street Area NE ¥4 SE Y4, " Ao
(a well in Jackson Oal\<NS:||;eet Section 12, T3N, Sand and gravel 203’ 161’0],',2 " 160'-194' chalgrfl)G 0.11 0.0
Creek Basin) R2W
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Table2.4  City of Scappoose Existing Municipal Water Rights Summary
Allowed Rate under Completion of
Permitted Development Limitations Permitted Certified Certified Development
Approximate POD Application Permit Beneficial Allocation Condition and/or Perfected | Allocation Certificate Certificate Allocation Date (Extended Priority
POD Description Location Number Number Uses (cfs) Rate of Certificate (cfs) (mgd) Permit Date Number Date (cfs) Completion Date) Date
Gourlay Creek NE ¥4 SE V.
(tributary to South . : “0 S-8815 S-5813 Municipal Use 10.00 N/A 6.46 4/12/1923 5573 11/30/1925 10.00 6.46 N/A 1/24/1923
Section 12, T3N, R2W
Scappoose Creek)
Lazy Creek POD 1:
(tributary to South SEYaNW Y4, S-27859 S-25918 Municipal Use 1.50 N/A 0.97 3/16/1959 42700 12/5/1975 1.50 0.97 N/A 11/24/1958
Scappoose Creek) Section 18, T3N, R2W
South Fork POD 2:
1 1
Scappoose Creek NW?¥a SE 4, 5-27859 5-25918  Municipal Use 2.50 N/A 1.62 3/16/1959 42700 12/5/1975 2.50 1.62 N/A 11/24/1958
(tributary to Section 7,
Scappoose Creek) T3N, R2W
Dutch Canyon NE ¥4 SW Y4, G-9218
Area (1 well under Section 13, (Transfer G-8615 Municipal Use 0.89 N/A 0.58 8/31/1979 N/A N/A 0.40 N/A N/A 4/30/1979
each permitin T3N, R2W T-12586)
South mnm.nUOOmm NE ¥4 SW ¥4 ,
Creek Basin) Section 13,
T3N, R2W
Additional Points of
Appropriation: G-15135 G-17643 10/1/2050
NE ¥4 SW ¥4, NE ¥4 SW Y4, (Transfer (supersedes  Municipal Use 0.55 0.0® 0.36 12/20/2002 N/A N/A N/A N/A (10/1/2050) 3/10/2000
NE Y4 SW ¥4, NE %2 SW Vs, T-12258) G-15295)
NE ¥4 SW Y4
of
Section 13,
T3N, R2W
Miller Road Area POD1&2:
(3 wells in Jackson SE % NW ¥,
Creek basin) Section 7,
T3N, R1W
>QM”__DNMM_1MN__MM o G-15792 G-17644 2.23 10/1/2007
: o . @
SE %4 NW %, NE % SW %, m_HMmNMmMMw Ammﬂmﬂwwm_mm Municipal Use Well #1 0.76 1.44 9/15/2003 N/A N/A N/A N/A (10/1/2050) 7/5/2002
SW 14 NW %, NW ¥ NW %4, )
SE %4 NW ¥,
of
Section 7,
T3N, R1W
Municipal Use 0.67 0.58@ 0.43 N/A N/A N/A N/A
P Well #2 . :
Oak Street Area
. NE ¥4 SE Y4, GR-926 GR-926 -
(awellin _.mn_Amos Section 12, T3N, R2W (claim) (claim) Municipal Use 0.11 N/A 0.07 N/A N/A N/A N/A N/A N/A 12/31/1950
Creek Basin)
Total 18.46 1.34 11.93 14.00 9.05
Notes:

(1) As established by the “Development Limitations” condition in the Final Order issued December 12, 2014.
(2) As established by the “Development Limitations” condition in the Final Order issued August 29, 2014.
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Table2.5  Average Monthly and Average Daily Diversions by Water Right
Annual Diversion in MG Average
oo . . ,
POD Permit (Average Daily Diversion in cfs) .Dally./
.. Diversion
Description Number )
for Previous
6 years (cfs)
90.7 112.3 107.4 128.2 99.4 71.5
S AR el (0.033) (0.041) (0.039) (0.047) (0.036) (0.026) 0%
Dutch
91.2 89.7 78.5 73.1 139.8 100.6
Canyon G-8615 0.035
Well #1 (0.033) (0.033) (0.029) (0.027) (0.051) (0.037)
. G-17644
Miller Road q 60.5 41.1 12.8 6.8 22.1 76.9 0.013
Well 1 (supersedes 4 450y (0.015) (0.005) (0.002) (0.008) (0.028) '
G-15491)
) G-17644
Miller Road q 4094  38.88 48.63 61.7 63.6 57.49 0.019
Well 2 (supersedes 4 415y (0.014) (0.018) (0.023) (0.023) (0.021) '
G-15491)
17644
Miller Road G-176 d 0 2 41.6 47.7 28 100.6 0.009
Well 3 (EYpREEEes (0.001) (0.015) (0.017) (0.01) (0.037) '
G-15491)
Oak Street  GR-926 00 00 00 00 00 00 0.0
Area (claim)
Annual Total All Sources )83 284 789 318 353 310
(MG)
Note:
(1) Average month is calculated by dividing annual demand by 12. Average day is calculated by dividing annual demand
by 365.
Table2.6 ~ Maximum Instantaneous Existing Source Capacity
: Maximum Instantaneous
Source Permit Number Existing Source Capacity (cfs)
Gurley Creek 5-5813 3.00
Lazy Creek and South Fork S-25918 3.00
Dutch Canyon Well #1 G-17643 0.73
Miller Road Well 1, 2 G-17644 1.0

Note:

(1) The surface water supply transmission main capacity limits maximum instantaneous source capacity for the surface water
sources to a total of 3.0 cfs (2 mgd). The City has the ability to operate each surface water diversion individually to achieve
the maximum rate of 3.0 cfs per water right.
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2.6.1 Instream Water Rights

Instream water rights have been established on South Scappoose Creek and Gourlay Creek,
which are summarized in Table 2.7. The City currently operates its surface water diversions to
maintain flows in the creeks; the City plans to measure streamflow in coming years to better
understand supply available for its senior water rights.

Table 2.7 Instream Flows on South Scappoose and Gourlay Creeks
: South Scappoose Creek Flows Gourlay Creek Flows
Period

(cfs) (cfs)
October 1 - October31 5 0.5
November 1 - May 31 25 10.0
June 1-July 15 12 2.0
July 16 — Sep 30 5 0.5

2.6.2 Water Quality

The Oregon Department of Environmental Quality’s Water Quality Assessment Database — 2012
Integrated Report lists Scappoose Creek as water quality impaired due to dissolved oxygen. The
City's surface water withdrawals are not currently requlatory affected by the impairment.

2.6.3 Sensitive Species

The City's surface water sources are located within the Lower Willamette 4th Field or 8 digit
Hydrologic Unit (ID # 1709012). Oregon Department of Fish and Wildlife’'s (ODFW) Sensitive
Species List identifies the following streamflow-dependent species currently known distribution
is within the area:
e Lower Willamette Chum Salmon
(Columbia River Evolutionary Significant Unit [ESU]) [Oncorhynchus keta]
- State of Oregon Listing Status: Sensitive —Critical
e Lower Willamette Steelhead
(Lower Columbia ESU/SMU, winter run) [Oncorhynchus mykiss]
- State of Oregon Listing Status: Sensitive —Critical
e Lower Willamette Chinook Salmon
(Lower Columbia River Chinook ESU/SMU, fall run, spring run)
[Oncorhynchustshawytscha]
- State of Oregon Listing Status: Sensitive — Critical
e Coastal Cutthroat Trout
(Lower Columbia Coastal Cutthroat Trout SMU / Southwestern Washington /
Columbia River ESU) [Oncorhynchusclarkii clarkii]
- State of Oregon Listing Status: Sensitive —Vulnerable
e Bull Trout
(Willamette SMU) [Salvelinus confluentus]
- State of Oregon Listing Status: Sensitive
e Steelhead: Summer/Coastal Rainbow Trout
(Lower Columbia SMU/ESU) [Oncorhynchus mykiss / irideus]
- State of Oregon Listing Status: Sensitive — Critical
e Oregon Chub
(Range-Wide) [Oregonichthys crameri]
- State of Oregon Listing Status: Sensitive
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e Western Brook Lamprey
(Range-Wide) [Lampetra richardsoni]
— State of Oregon Listing Status: Sensitive

The National Oceanic and Atmospheric Administration’s (NOAA) identifies the City's surface
water sources possibly located within the Lower Columbia River ESU. NOAA’s Endangered
Species Act (ESA) salmon listing shows the following streamflow-dependent species listed for
the Lower Columbia River Evolutionary Significant Unit:
e Lower Columbia River Chinook Salmon ESU
[Oncorhynchus tshawytscha]
- Federal Listing Status: Threatened
e Columbia River Chum Salmon ESU
[Oncorhynchus keta]
— Federal Listing Status: Threatened
e Lower Columbia River Coho ESU
[Oncorhynchus kisutch]
- Federal Listing Status: Threatened
e Lower Columbia River Steelhead Distinct Population Segment (DPS)
[Oncorhynchus mykiss]
— Federal Listing Status: Threatened
e Upper Willamette River Chinook Salmon
[Oncorhynchus tshawytscha]
- Federal Listing Status: Threatened
e Upper Willamette River Steelhead
[Oncorhynchus mykiss]
- Federal Listing Status: Threatened

The City operates its surface water withdrawals in accordance with established regulatory
constraints.

2.7 Water Right Limitations

The City has development limitations on its groundwater sources. As a result the full beneficial
use for the following permits will have a completion of development by:

e G-17643 - October 1, 2050.
e G-17644 — October 1, 2050.

The City has constructed a future Dutch Canyon Well (#2) that is currently under construction at
the time of writing and currently operated in temporary status. The Water Right Transfer
Application (T-12586) was submitted on February 6, 2017 and approved on February 14, 2018.
Full beneficial use of the well is anticipated on or before October 1, 2018. The City anticipates the
combination of the existing and new well will be able to make full use of Permit G-8615.

The City filed an Application for Permit Amendment on February 24, 2016 for Permit # G-15491.
The Permit Amendment application requested additional Points of Appropriation (POAs) for
municipal water supply. The application seeks to add the City’s existing Miller Road 3 (MR3) well
as an additional point of appropriation, which will supersede the City’s Limited Use License for
MR3. Additional POAs are included to allow the City to expand their ground water supply to
meet growing system demands and make full use of the permit. Permit # G-17644 was approved
on January 25, 2017, superseding Permit # G-15491.
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The City makes use of surface water supplies year around. The City’s two surfacewater rights on
Gourlay Creek (5-5813) and South Fork Scappoose/ Lazy Creek (S-25918); however, they are
seasonally limited in capacity due to a combination of low streamflow. With the existing
infrastructure, the surface water source supply is restricted for the combined sources to as low
as 0.55 cfs (250 gpm) in the dry season (summer and early fall).

2.8 Adequacy and Reliability of Existing Water Supply

As described in Section 4, the City does not have adequate and reliable supply to meet MDD
supplies during the next 10 years and in the 11 to 20 year period given the water right limitations
described above. As detailed in Section 4.5, the City has requested greenlight water to make full
use of its groundwater rights to meet the projected future growth.

Additionally, the City will also need a very small amount of demand - 0.03 mgd (0.06 cfs) - before
the end of the 20 year period from a new unidentified source. Potential new sources of supply
are discussed in Section 4.6 to allow the City to investigate potential new sources further; no
new source was selected in this Plan.

2.9 Interconnections with Other Municipal Supply Systems

The existing sources of water supply, treatment, storage, and distribution are owned and
operated by the City of Scappoose. The closest neighboring water systems are the Warren Water
Association, City of McNulty, and the City of St. Helens. At this time, there are no water system
interconnections with other watersystems. The distance between the systems currently makes
such interconnections cost prohibitive.
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Chapter 3
WATER SYSTEM SUPPLY AND DEMAND

ASSESSMENT

3.1 Introduction

This section of the WMCP describes the City’s 2018 demand projections made as part of the
Water System Plan Update. It includes a summary of historical demand and production, seasonal
water use, demographic growth estimates, and the future demand projections.

Table 3.1 summarizes the WMCP Plan Elements included in this Chapter and their locations.
Table3.1  Location of WMCP Elements Included in Chapter 3

Location ‘ OAR Reference | Location

Water Supplier Description

Present and Historical Use 690-086-0140(4) Section 3.2
Customer Served and Water Use Summary 690-086-0140(6) Sect|_on 3.3,
Section 3.4

Water Supply Element
Future Service Area and Population Projections 690-086-0170(1) Section 3.5
Demand Forecast 690-086-0170(3) Section 3.6

3.2 Demand and Production History

Water production varies annually in response to system demand, which is correlated to weather,
development, economic conditions, and conservation activities. As per the requirements of
OAR 690-85 for a municipality holding water rights, the City annually submits a Water Use
Measurement Report to the state. This historical production data, along with consumption data,
were evaluated for the years 2011 through 2016. Historical data were evaluated to characterize
the unique water use of the City’s customers.

3.2.1 Historical Water Production

The City's water system has been historically supplied by four wells and three surface water
supplies. Miller Road #1 (MR1), Miller Road #2 (MR2), and Miller Road #3 (MR3) are treated at
the Miller Road WTP. The Dutch Canyon well #1 is treated at the Keys Road Water Treatment
Plant. Surface water from the South Fork Scappoose Creek, Gourlay Creek, and Lazy Creek are
treated at the Keys Road Water Treatment Plant.

3.2.1.1 Raw Water Production

Raw water production for the period of record are shown in Table 3.2. Raw water production is
total metered source water production entering the treatment plant, and treated water
production represents metered water entering the distribution system.
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Total raw water production, shown in Figure 3.1 by source, has increased slightly starting in 2014
after 3 years of essential unchanged production. Note, combined surface water sources are
measured at the intake of the Keys Road WTP. Production by source has varied year-to-year, but
the majority of the water produced, 67 percent between 2011 and 2016, has come from the
groundwater sources. Note, the 203 and 2014 time frame the Miller Road wells were
rehabilitated, resulting in variations in annual use as each well was taken offline one at a time.

Figure3.1  Historical Raw Water Production by Source

3.2.1.2 Average Day Demand

The Average Day Demand (ADD) represents the average daily demand for treated water over a
year. Itis calculated by dividing the total treated water produced by the number of days per year.
Table 3.2 presents the ADD for the years 2011 through 2016. The relatively steady water
production results in little difference between the summary statistics (e.g. average and

75th percentile). The maximum ADD of 0.79 mgd occurred in 2015, which corresponds to a
relatively hot and dry summer.

3.2.1.3 Maximum Day Demand

Identifying Maximum Day Demand (MDD) is critical for establishing system supply capacity,
pump station discharge rates, reservoir capacity, and pump sizes. Historical MDD, presented in
Table 3.2, was the highest daily production of treated water by all sources. MDD has also been
relatively consistent over the period analyzed, with a maximum of 1.59 mgd in 2011. The MDD to
ADD peaking factor reflects the magnitude of peak demands relative to the average demand.
Consistent ADD and MDD values resulted in consistent peaking factors, save for the maximum
of 2.23in 2011.
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Table 3.2 Historical Water Use
Raw Water Treated Water
: Average | Maximum Date of Max
Average Maximum .
. . Day Day Maximum Day/Avg.
Production | Production ?
(mgd) (mgd) Demand | Demand Day Day Peaking

9 (mgd) (mgd) Demand Factor
2011 0.78 1.61 0.71 1.59 8/2/2011 2.23
2012 0.80 1.46 0.73 1.38 9/19/2012 1.88
2013 0.79 1.53 0.72 1.27 8/16/2013 1.78
2014 0.87 1.62 0.73 131 7/30/2014 1.79
2015 0.97 1.87 0.79 1.37 8/1/2015 1.72
2016 0.85 1.56 0.75 1.34 6/4/2016 1.78
Average 0.84 1.61 0.73 1.38 1.86
75th Percentile 0.86 1.62 0.74 1.38 1.86

3.2.1.4 Seasonal Water Use

The City has a strong dry/wet season variability that is typical for western Oregon utilities.
Production is greatest from June through September, coinciding with the dry season, as shown
in Figure 3.2. Figure 3.2 presents water production by month and source from June 2016 through
May 2017. The remaining months corresponding to the wet season have lower and relatively
similar production.

On average, surface water supplies provide the greatest supply in the dry season averaging
greater than the minimum flow of 250 gpm. Miller Road wells are rotated for operational
reasons, with MR1 and MR2 providing the majority of the supply throughout the year. Note,
surface water supplies were offline from October through December 2017 to repair damage to a
diversion structure. Groundwater wells were used to a greater extent to compensate for the loss
supply. However, surface water supply is typically lower in the wet season months due to
operational and maintenance preferences.
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2 Water Production by Source from June 2016 through May 2017

3.3 Historical Water Accounts

For analysis of water consumption, the City divided its customers into 5 categories as follows:

1.

The City also tracks authorized water use for utility activities, such as treatment plant process

General Residential: Generally single family homes, with some multi-family residences,

with typical residential landscaping common to the region.

Commercial: Restaurants, bars, and retail establishments with indoor water needs and

relatively little outdoor water usage.
Industrial: Light manufacturing and the Cascades Tissue plant.
Manufactured Home: Manufactured or mobile homes.

Public Lands: Schools, parks, and City facilities (City Hall, police station, library, water

and wastewater treatment plants, etc.).

water and hydrant flushing. Hydrant meters are also available for customer use during
construction, where water use is billed to the user.

The number of accounts in each customer category for the years 2011 through 2016 is

summarized in Table 3.3. The City had a net increase of 137 accounts, about 1 percent per year,
from 2011 to 2016. Account growth has mainly been residential, through the increase in General
Residential accounts and the new Manufactured Home designation created in 2015. Public lands

represent City parks, schools, and other facilities.
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Table3.3 Historical Number of Connections

General . . Manufactured
Year ; . Commercial Industrial
Residential Homes
2011 2,087 88 9 0 7 2,191
2012 2,087 89 9 0 7 2,192
2013 2,091 89 9 0 7 2,196
2014 2,634 122 9 0 12 2,776
2015 2,129 93 9 66 9 2,306
2016 2,144 97 9 69 9 2,328
Note:

(1) Historical number of connections based on information provided by City Staff.

3.4 Historical Water Consumption

Historical annual water consumption data by customer class for the years 2011 through 2016 was
obtained from the City’s billing records and is presented in Table 3.4 as gallons per day (gpd).

During this period, overall water consumption has been generally consistent, with peak
consumption in 2015. General Residential accounts for 83 percent of total water consumption.

Table3.4  Historical Water Consumption by Customer Class

General : . Manufactured | Public | Unbilled
) .| Commercial | Industrial Total
Year Residential (gpd) (gpd) Homes Lands | Metered (gpd)

(gpd) &P &P (gpd) (gpd) | (gpd) e
2011 418,410 47,649 1,965 - 7,262 58,830 534,115
2012 442,222 52,418 2,933 - 6321 67,827 571,721
2013 425,382 55,504 2,165 - 6,017 68271 557,338
2014 452,844 52,554 1,783 - 6,113 61,603 574,897
2015 435,693 29,148 1,849 102,318 3,026 58,178 630,212
2016 361,671 57,790 1,882 62,453 6,426 52,867 543,089
Average 422,703 49,177 2,096 27,462 5861 61,263 568,562
7t 440589 54766 2,115 46,840 6399 66271 574103
Percentile

Notes:

(1) Bimonthly water and wastewater consumption data by customer type was provided by City staff through 2015.

(2) Monthly water and wastewater consumption data by customer type was provided by City staff in 2016.

(3) Total water consumption by demand type was estimated using total water consumption and distributed relative based on
wastewater consumption.

Average water use per customer account is presented in Figure 3.3. General Residential and
Industrial water users have the lowest per account usage. Commercial and Public Land accounts
used approximately three times as much water per account in 2016. Manufactured homes water
use is unclear, as it has varied considerably in the two years it has been tracked.
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Figure3.3  Historical Water Consumed per Account

3.4.1 Historical Seasonal Water Consumption

Seasonal water consumption by customer class was evaluated based on billing records

from 2016, which is shown in Figure 3.4. Water consumption peaks in the months of June, July,
August, and September due to increased residential use and summer irrigation. This trend
mirrors seasonal production trends. General Residential water use drives peak summer demands
on a volume basis. Commercial, industrial, and public lands demand is relatively consistent
throughout the year.
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Figure3.4  Seasonal Consumption by Customer Class (2016)

3.5 Demographic Projections

A demographic analysis was performed for the City’s retail water service area (RWSA). The
RWSA boundary coincides with the City’s urban growth area (UGA) that includes both the City
and potential annexation areas. Demographic analyses for the City limits, and areas of the UGA
with existing water service, were based on the City’s population and employment growth
forecasts, as documented in the City’s Transportation System Plan. The annual growth rates for
population and employee growth are provided in Table 3.5.

To be consistent with other City and regional planning, growth rates were developed from the
City's Transportation System Plan for areas currently served by the City. City staff developed
growth projections for the Northern UGA.

In order to predict the City’s future water demand, the population growth forecasts were used to
calculate residential growth rates and the employment forecasts were used to project
non-residential growth rates. During demand projection development, the City’s existing
number of water accounts is grown by these annual growth rates to predict future number of
accounts within the 20-year planning period.

Demographic and demand growth for potential annexation areas was made separately using the
City's understanding of proposed developments, as presented in Section 3.6.

Table3.5  Demographic Growth Rates

Current (2016) Future (2038) Annual Growth (percent)
Population 7,560 10,935 1.7
Jobs 2,210 4,520 3.4
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3.6 Water Demand Forecast

The City's water demand forecast was developed based on historical water demand trends and
future growth assumptions. A thorough review of the City’s historical water production and
consumption trends was conducted. The unique consumption trends of the City’s various customer
classes are evaluated using historical customer billing data. Other resulting key demand planning
parameters are presented in Table 3.6, include Equivalent Residential Unit (ERU) value, future
customer water use, MDD to ADD peaking factor, and water loss percentage.

Future customer water use by customer class was based on equivalent ERU per account values,
shown in Table 3.7. These values are based on the 75th percentile of historical data, except
Industrial. Future Industrial water use was based on water use from existing industrial areas in
other Northwest Utilities. When projecting future ERUs for each customer type, a factor of 0.95
was applied, because it was assumed that new development will consume less water due to
low-flow fixtures, water efficient appliances, smaller lot sizes, and other factors.

The City is anticipating to expand the water service to future customers in the

Northern UGA (i.e., OMIC, E. Airport, etc.). Since this area has no existing customers, a different
demand projection approach was taken. City staff identified the expected types of customers
and their acreage for new development in the 10- and 20-year planning horizons. Future
demands were projected by applying a water use per acre rate to the anticipated acreage for
new development. UGA industrial and airport employment were expected to be significantly
different from the City’s existing industrial accounts; water use rates were selected based on an
analysis of actual water use rates of other industrial and manufacturing areas in the Pacific
Northwest. For UGA commercial, a water use rate was selected based on the City’s existing
commercial water demands:

e Northern UGA Water Use in 10-year Horizon = 300,900 gpd.
e Northern UGA Water Use in 20-year Horizon = 522,800 gpd.

Table3.6  Demand Projection Parameters

Parameter Medium

ERU Value (gpd/ERU) 204
Future Customer Water Use (percent of existing use) 95

MDD/ADD Peaking Factor 1.86
Annexation Peaking Factor 1.40
Water Loss (percent) 25.3

Table3.7  Future Water Use by Customer Type

Account Tvbe Existing Accounts Future Accounts
yp (ERUs per Account) (ERUs per Account)
Residential 1.0 0.95
Commercial 2.9 2.8
Industrial 10.0 10.0
Manufactured Home 6.8 6.5
Public Lands 4.2 4.0
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The water use parameters found in the historical production and consumption data along with
the growth rates developed in the demographic analysis are used to predict future water
demand. For areas with existing customers, demand projections were calculated by predicting
the growth of accounts due to new customers and redevelopment and assigning the assumed
water use per customer type, presented in Table 3.8.

ADD projections for each customer class were calculated by converting consumption in ERUs to
gpd using the ERU values presented in Table 3.7. Water losses were included, starting at

25.3 percent and decreasing to the target of 15 percent over 20 years to establish total ADD
projections. While water loss control was conservative considered for demand projections,
Chapter 5 presents the City’s aggressive Water Loss Control program to reduce loss to at or
below 15 percent in the next 5 years. MDD projections were established by multiplying ADD
projections by ADD to MDD peaking factor

ADD is projected to reach 1.73 mgd by 2038, with MDD projected to reach approximately
3.0 mgd by 2038 in the medium scenario. This represents a near doubling of existing water use in
the next 20 years, as presented in Table 3.8 and Figure 3.5.

Table3.8  Projected Demands

ERUs 3,654 4484 5,240 6,330 7,187
ADD (mgd) 0.98 1.16 1.36 1.54 1.73
MDD (mgd) 1.79 2.08 2.40 2.67 2.97
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Chapter 4
WATER SUPPLY ELEMENT

4.1 Introduction

This Chapter describes the City’s existing water supply capabilities and future water supply
needs. It includes an analysis of alternative supply sources and strategies to meet future supply
needs. Table 4.1 summarizes the WMCP Elements included in this Chapter and their locations.

Table 41  Location of WMCP Elements Included in Chapter 3

Location OAR Reference Location

Water Supply Element

Schedule to Fully Exercise Each Permit 690-086-0170(2) Section 4.5
Comparison of Projected Need & Available Sources 690-086-0170(4) Table 4.4
Analysis of Alternative Sources 690-086-0170(5) Section 4.5
and (8) Section 4.6
Maximum rate and monthly volume quantification 690-086-0170(6) Section 4.5
Mitigation actions under state and federal laws 690-086-0170(7) Section 4.5

4.2 Ability to Supply

While the City has permitted access to 10.49 mgd (16.3 cfs) of supply, operational constraints
severely limit the City’s ability to supply. The Ability to Supply represents the City’s supply
capacity used in long-term planning considering water rights, diversion/pumping capacity,
treatment plant capacity, and operational limitations. The Ability to Supply combined surface
water supplies and existing well fields and is presented in Table 4.2.

As previously stated, surface water supply (S5-5813 / 5-25918) is limited to as low as 0.36 mgd
(0.557 cfs) in the summer and fall due to low flows. The Miller Road wells (G-17644) and

Dutch Canyon well #1 (G 8615) has limited production capacity and unable to match its water
rights. The City's total existing Ability to Supply during normal conditions is 1.49 mgd (2.3 cfs).

Table 4.2 Existing Ability to Supply during Normal Conditions

Existing Permitted Diversion/ Operational/

Suop| Permit # Diversion Production Treatment Seasonal ASt)l:lltyIto
i Capacity Limitations PPYY

mgd cfs mgd | cfs | mgd | cfs | mgd | cfs [ mgd | cfs

Surface  S-5813/

Water  S-25918 9.05 140 2.00 3.09 101 156 036 0.557 036 0.557

'\é'c')'g G-17644 0.86 133 0.65 1.01 144 2.23 NA 0.65 1.01
Dutch

G-8615 0.58 0.897 048 074 115 178 NA 048 0.74
Canyon
Total 12.02 3.13 3.60 1.49
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4.3 Reliable Ability to Supply

The City conducts water supply planning based on the reliable ability to supply; acknowledging
periodic maintenance and repair may be required at any time. The surface water supply is not
considered a reliable supply during peak summer demands and assumed to be out-of-service for
water supply planning. Surface water supplies (5-5813 / S-25918) are considered to be unreliable
for supply planning due to:

e Thediversion structures or transmission pipelines’ remote locations and permitting
requirements has historically resulted in extended supply outage when substantial
maintenance and repair activities are required.

e While the City conducts preventative maintenance and maintains a spare parts stock,
the Keys Road treatment plant has infrastructure that requires specialized contractors to
repair; historically resulting in extended supply outage when required.

e Thedirect filtration treatment process is sufficient for typical conditions; however,
unusual conditions, such as an algae bloom or a wild fire in its tributary area, would likely
result in an extended supply outage.

e The Keys Road Treatment Plant is not seismically resilient. The City’s groundwater
sources are more resilient to seismic events.

Without the surface water sources, the City’s existing reliable ability to supply is 1.13 mgd (1.75 cfs).

Table 4.3 Existing Reliable Ability to Supply

Existing Supply Permit # Ability to Supply Reliable Ability to Supply
mgd cfs mgd cfs
Surface Water 0.36 0.557 0 0
Miller Road G-17644 0.65 1.01 0.65 1.01
Dutch Canyon G-8615 0.48 0.743 0.48 0.743
Total 1.49 2.31 1.13 1.75

4.4 Future Supply Needs

The City's future supply needs are calculated as the difference between the City’s demand
projections and its existing Ability to Supply. Future supply needs were evaluated for both
normal conditions and under the City’s reliability scenario (surface water supply out-of-service).
Ability to Supply was compared to the MDD from 2016 through 2038, as shown in Tables 4.4.

At this time, the City may not have sufficient supply to meet MDD supplies in both normal and
reliability scenarios. By 2038, the reliable supply deficiency during the MDD is anticipated to be
approximately 1.48 mgd (2.29 cfs) in the normal scenario and 1.84 mgd (2.85 cfs) in the reliability
scenario. Note, during the 2038 ADD, the reliable supply deficiency is anticipated to be
approximately 0.6 mgd (0.928 cfs).
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Table 4.4  Projected Future Supply Deficiencies with Reliable Existing Sources

Projected Maximum

Projected Maximum Projected Maximum ety B

Daily Demand Daily Supply

Excess/Deficiency

2016 1.59 2.46 1.13 1.75 -0.46 -0.712
2028 2.4 371 1.13 1.75 -1.27 -1.96
2038 2.97 4.60 1.13 1.75 -1.84 -2.85

4.5 Analysis of Future Supply

To meet these shortages, the City will reduce its water loss, make full use of its existing water
rights, and develop additional supplies if needed. Additionally, it is the City’s intention to
continue to implement cost-effective conservation measures in order to maximize the social,
environmental, and business benefits.

The City will develop an additional 1.84 mgd (2.85 cfs) of future supply to meet the reliability
scenario deficiency by 2038. The City's surface water supplies are not able to provide additional
reliable supplies due to previously discussed limitations. The City’s groundwater supplies can
provide future supplies, given additional well capacity and green light water. Table 4.5 shows the
future supplies planned, including full use of exiting supplies and a new future supply. Table 4.6
provides Greenlight Water Requests for each permit with development limitations.

The City is developing Dutch Canyon Well No. 2 to use supply from Permit G-17643 to meet
growth in demand of 0.36 mgd (0.557 cfs) in the next 10-years. A greenlight request of 0.36 mgd
(0.557 cfs) from Permit G-17643 is requested to allow use of the needed supply.

The City has observed a decline in yield from Dutch Canyon Well No. 1 (Permit G-17643) of
approximately 0.1 mgd (0.15 cfs) in recent years from the full allowable withdrawal. The City is
working with a hydrogeologist to determine how to rehabilitate Dutch Canyon Well No. 1 to
restore the lost yield. This work is anticipated to be completed in the 10-year period. The
G-17643 transfer request has additional points of diversion to provide additional capacity to
make full use of its water right in case Dutch Canyon Well No. 1 capacity cannot be recovered or
the future Dutch Canyon Well No. 2 yield is less than anticipated.

The City plans to make full use of its Miller Road Water Right (G-17644) through additional
points of diversion to provide increased capacity and meet future demands. An additional

0.47 mgd (0.73 cfs) of new greenlight water from Permit G-17644 is requested to meet demand
growth in the next 10 years. Further, an additional 0.54 mgd (0.83 cfs) of green light water from
G-17644 is requested to meet demand growth from year 11 to year 20. A total of 1.56 cfs of
greenlight water from Permit G-17644 is requested in the 20 year period. Additional points of
diversion for Permit G-17644 will be required to withdrawal the requested supply and timed to
meet demand growth.

The City has seen a decline in yield from the Existing Miller Road Wells (Permit G-17644) of

0.22 mgd (0.34 cfs) from the full allowable withdrawal. The City recently cleaned the Miller Road
wells and conducted maintenance on the well pumps, but observed limited restoration of yield.
Future cleanings are planned to attempt to restore the existing well yield in the 10 year period;
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however, additional points of withdrawal, stated in Permit G-17644, may be required to fully
restore the lost yield.

As discussed in Chapter 5, the City’s Water Loss Control program is anticipated to reduce water
loss to 10 percent reducing the need for 0.13 mgd (0.201 cfs) of supply. This water loss savings
delays the need for new supplies.

The City will need to address the very small amount of demand - 0.03 MGD (0.06 cfs) - needed
before the 20 years from a source other than its existing groundwater rights. Since the City is not
anticipated to be built out at that time, the new supply source will also be needed to meet future
growth beyond 20 years. The City has multiple options for potential new sources and plans to
further investigate those options in the next 20 years, as discussed in Section 4.6.

Based on the above development schedule, the City anticipates the ground water rights to be
fully exercised by December 31, 2034.

Table 4.5  Future Supplies Required to Meet Existing Sources

Restore Full | Greenlight Total

New Supply Sources Daily Reliable Allowable Water Cumulative

Demand Withdrawal

Withdrawal Request Withdrawal

Existing Reliable Supply 112 174 112 174
10 years Planning Period

Dutch Canyon No. 1

G-8615 Rehab® 0.10 0.15 0.00 0.00 0.10 0.5
G-17644  New Miller Road Wells® 022 034 047 073 0.69 1.07
G-17643  Dutch Canyon Well No. 2 036 0.56 036 0.56
Water Loss Control @ 0.13 0.20
20 Year Planning Period

G-17644 New Miller Road Wells 0.54 083 054 0.83
New Supply 0.03 0.06

20 Year Supply Total 297 470

Notes:

(1) City has observed a decline in yield from its Miller Road wells. The City cleaned the wells and conducted maintenance on
the well pumps, but has not restored the full yield from the wells. Permit G-17644 provides seven well withdrawal
locations to provide the capacity for full use of the water right.

(2) City has observed a decline in yield from Dutch Canyon Well No. 1. The City is working with a hydrogeologist to
determine next steps as part of the ongoing Dutch Canyon Well No. 2 construction project.

(3) The water loss control program “supply” equates to maintaining a water loss of approximately 10 percent through the
end of 20-year period. This includes the initial 0.13 MG (0.20 cfs) reduction of real losses from the 2-year Water Loss
Control program which is anticipated to reduce the system to 10 percent water loss.

4.5.1 Greenlight Water Request

The City has identified the lowest cost alternative for full use of the existing groundwater
permits to meet future growth. The City has treatment plant capacity to treat the full permitted
groundwater water rights, providing substantial savings over new water supplies. As described in
Table 4.6 the following is requested to meet 20 year demands:

e Request 1.56 cfs of greenlight water under Permit G-17644.
e Request 0.557 cfs (0.36 mgd) of greenlight water under Permit G-17643.
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4.5.2 Quantification of Maximum Rate

The City’s has requested green light water to fully exercise the full extent of the water rights
using the currently permitted diversion locations. To meet requirements that City has calculated
and estimate of the water that would be diverted within the next 20 years for each permit based
on maximum rate shown in Table 4.6. The City’s water rights are based on rate of production,
not volume; therefore, no maximum monthly volume

Table 4.6 Estimate of Diverted Water under the City’s Existing Permits in 20 years

Current Maximum Greenlight water request 20 year Maximum
Withdrawal Rate above current authorization Withdrawal Rate
cfs cfs
G-17644 1.34 0.866 1.56 2.9
G-17643 0 0 0.557 0.557

4.5.3 Consideration of Alternative Measures to Reduce Need for Additional Water Supply
4.5.3.1 Water Loss Control

As discussed in Section 5, the City has a 2-year Water Loss Control Plan, described in

Appendix D, to reduce water loss to 10 percent from the 2018 loss of 33 percent. The City’s
Water Loss Control Plan seeks both apparent (recording error) and real losses, as described in
Chapter 5; it is currently the portion of the City’s loss that is real vs apparent. Water loss control
is anticipated to be the most effective measure to reduce water use for the City.

The City anticipates 13 percent of current water loss to be real losses, equating to approximately
0.13 mgd (0.20 cfs). This value is based on the water loss reduction that would been required to
reduce water loss to 10 percent from a mix of real and apparent losses (as described in Chapter 5).
Water loss control savings are included as a future “source” of supply in Table 4.5.

4.5.3.2 Water Use Conservation

The City believes there are minimal amounts of reliable and low cost demand reduction available
from water use conservation. The City’s population has doubled since the mid 1990’s; therefore,
most homes and many business in the City have been constructed with relatively water efficient
fixtures and appliances. Further, City has had an active and effective water conservation
program for over a decade; making any additional substantial reductions from existing older
structures unlikely. The City's future customers incorporate water saving fixtures due to code
requirements. Additionally, existing and future industrial and commercial clients are incentivized
to have the lowest effective water use based on City financial policies (Connection charges by
meter size and tiered consumption charges). Therefore, the City does not believe there is water
use conservation measures that can provide water a cost that is equal to or lower than the cost of
other identified sources.
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4.5.3.3 City Operational Authorized Water Use

The City is committed to make efficient use of its authorized, non-billed water uses. These
include water use at City properties, as well as operational water use at its treatment plants and
distribution system. In recent years, the City has made substantial reductions in its water use by
focusing on irrigation water use and does not anticipate future gains. Treatment plant and
distributions system operational use are driven by factors beyond the City’s control, such as
source water quality, and vary year to year. Therefore, the City believes there are minimal
amounts of reliable and low cost reductions available from City Authorized water use.

4.5.3.4 Connection with Other Systems

At the current time the interconnection with a neighboring system is not a financially feasible
alternative. The closest system with available supply is the City of St. Helens. Connection with
the City of St. Helens would require an 8 mile pipeline which has been evaluated and found not
to be cost-effective. A discussion of this alternative is included in Section 4.6.

4.5.4 Mitigation Requirements Related to Further Development of Extended Permit

The City is currently required to take any mitigation actions under state or federal law related to
Permit G-17643 or Permit G-17644.

4.5.5 Consideration of Alternative Measures to Reduce Need for Additional Water Supply

Three alternatives the City has, or will be, addressing in order to extend the time frame for
extension of current water rights are inter-connection with other communities, increasing supply
through the reduction of water loss, and conservation measures.

4.6 New Supply Source

As discussed above, the City will need to bring online new supply by the end of the planning
period to meet largely future growth, while supplying a small amount of demand in the 20 year
period. The 2012 WMCP summarized multiple new sources of supply from past City studies. The
City evaluated each option considering the hydrogeologic potential, available infrastructure,
water quality, and operational considerations. Supply options are summarized in Table 4.7.
Table 4.7 provides a description of the supply source with approximate high level costs per
volume, which were summarized from previous studies. In many cases, the cost of a large
infrastructure components are unknown. General assumptions and Benefits/Risks are also
summarized.

The 2012 recommendation was to primarily pursue additional alluvial groundwater supplies as
the lowest cost option. Consistent with this recommendation, the City has made a greenlight
water request to make full use of its existing groundwater rights to meet the 20 year demand.

With the exception of additional Alluvial Groundwater supply wells, little is known about the new
supply sources. For new supplies, the City needs to conduct additional studies in the next

10 years to better understand the cost, benefits, and risks of new supply sources. The following
supplies were considered less feasible.
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The City's existing surface water source is limited during the summer months. The City is
measuring streamflow for its existing surface water sources prior to making any changes. The
existing surface water supply’s lack of reliability and difficulties in transferring surface water
rights (i.e., water rights permits, water quality, etc.) led the City to consider additional future
supply sources.

Since the 2012 WMCP, Basalt groundwater supply wells were eliminated from consideration due
availability concerns and potentially high iron content. The City previously drilled a test basalt
groundwater supply well at Keys Road, and it did not provide sufficient capacity to serve as a
supply source. Additionally, a gravel pit or canal source was removed from consideration due to
the expectation that a collector well would prove to have less complex permitting and treatment
considerations.

Aquifer storage and recovery (ASR) wells will require additional study to determine if it is feasible
and cost-effective source of summer supply. It has several challenges for implementation. First,
the existing surface water supply is hard to operate in the winter without treatment plant
upgrades, limiting the availability of supply for storage. Second, a previous test well drilled at
Keys Road indicated the Basalt Aquifer had limited capacity for recovery. Third, the relative
cost-effectiveness could be poor if ASR requires transmission from the Keys Road site or
additional treatment. The City is open to using ASR as a potential means of further utilizing its
surface water supplies. Further study is required to confirm ASR is viable; therefore, it was not
included in the above analyses.

Based on existing knowledge, the City considered the following supply sources:

Increased surface water use.

Additional Alluvial Groundwater Supply Wells.
Ranney Collector well.

e Interconnection with St. Helens

As part of the Water System Master Plan Update, four alternatives for new supplies were
considered in detail. A summary of the new supply sources are provided with respect to
availability, reliability, feasibility, and environmental impact considerations. In addition, the
interconnection with St. Helens was evaluated and found to not be a cost-effective supply
source.

e Increased Surface Water Use:

- Availability: City will need to measure streamflow to better understand available
supply. City holds senior water rights.

- Reliability: Limited supply available during dry season.

- Feasibility: Existing surface water treatment plant and surface water transmission
main may need replacement to provide long-term supply, which may make
increased surface water use less financially feasible for the City.

- Environmental Impact: City will need to consult with water rights attorney to
balance senior water rights while still providing streamflow to protect aquatic life.

e Additional Alluvial Groundwater Supply Wells:

- Availability: Individual wells have not produced reliably more than 250 gpm, a large
number of wells may be needed in the long-term. Siting sufficient wells may be a
challenge to pursuing additional wells as a future supply source.
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Reliability: Treatment to remove iron and manganese will likely be needed to meet
customer expectations.

Feasibility: Alluvial groundwater supply wells have been shown to be a feasible
source of supply for the City.

Environmental Impact: No impacts anticipated, wells will be sited outside the

1/4 mile surface water buffer and separated from underground injection

control (UIC) wells.

e Ranney Collector Well:

Availability: Collector well adjacent to the Multnomah Channel is expected to
provide a long-term source of supply.

Reliability: Supply is expected to be available year-round. City anticipates collector
will be groundwater under the influence of surface water and may have water
quality considerations that require additional treatment.

Feasibility: Collector well is anticipated to be feasible adjacent to the Multnomah
Channel. St. Helens successfully operates a collector well upstream on the
Columbia River. Further study will be needed to confirm feasibility.

Environmental Impact: No anticipated environmental impacts. Collector well has no
intake in the channel that would impact fish. The anticipated flows from the
collector well are anticipated to be small in comparison to overall flow through the
channel.

The City is pursuing cost-effective opportunities for these three supply sources. Specific studies
have been identified to better understand each supply source over the next decade. The City
will reevaluate the supplies based on new findings before moving forward with a new supply in
the late 2020's.
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Table 4.7

Drinking water

New Water Supply Options

Description

Approximate Cost per mgd

Assumptions

Benefits/Risks

options

Transferring
surface water
rights

Moving the surface water
right to a location where
there is more water
available in Scappoose
Creek or potentially in the
Multnomah Channel.

e Unknown. Study and flow
monitoring needed to
determine appropriate

location before costs may
be developed

e Will notimpact other water rights.

e New location of an intake
structure.

e New transmission main.

e Treatment plant upgrades or

replacement likely required.

e Ability to obtain a permit to
construct a new diversion.

e Uses City’s substantial
surface water rights.
e |mproved O&M® of the
surface water system.
e Water Quality likely more
challenging than existing
location.

Additional
Alluvial
Groundwater
Supply Wells

Complete additional well
in the alluvial aquifer
beyond the City’s current
wells. Wells near the
Dutch Canyon and
Miller Road sites are
preferred to make use of
existing infrastructure.

e $1.0 Million per well.
e Available treatment
capacity for 3 new wells.
e Treatment costs up to
$1.5 Million per mgd of
treatment, if required.

Similar construction to existing
wells.

Similar water quality to existing
wells.

e Production rate of 250 gpm.

Treatment needed to remove Iron
& Manganese.

e Known source of water.

e Known water quality issues
(O&M needed).
e Cost of transmission mains
unknown.

New Basalt
Groundwater
Supply Wells

Obtain new groundwater
permit and develop well
in Columbia River Basalt
Group. The well capacity,
water quality and
treatment needs are
uncertain.

e $1.6 Million per well.
e Treatment costs unknown.

e Testwell recommended to
refine costs.

Potential for production rates
similar to Warren Water
(~200 gpm).

New water right for basalt aquifer
needed.

Costs do not include advanced
treatment.

e Unknown water quality and
yield.
e Additional testing
necessary.

< caralln
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Drinking water

oo Description Approximate Cost per mgd Assumptions Benefits/Risks
Gravel Pit or e Obtain new surface water e >%$10 Million. * Water right and access can be * New Water Treatment
District Canal supplies from CalPortland e Cost of transmission main obtained. Plant.

Source Santosh Property or unknown. * Requires new transmission main e New Transmission Main

District Canal Requires
new water right,
transmission, and
treatment infrastructure.

to existing system.

Source is susceptible to
e Requires new surface water contamination.
treatment plant.

Unknown water quality.

Collector Well e Install a collector e >$10 Million. e Additional feasibility and testing e New Water Treatment
(Ranney) well adjacent ¢ Cost of transmission main needed. Plant.
to the Multnomah unknown. e Long transmission is required. e New Transmission Main.
Channel. The well ; o . o :
, i e Requires new transmission main e Possibility of treating for
capacity, water quality to existing system. surface water constituents.

and treatment needs are : o ibility of biofouli
uncertain. ® Requires new surface water e Possibility of biofouling.
treatment plant.

Interconnection e Interconnection to the e >$10 Million. e Considered if no City-owned e Unknown cost for
with St Helens City of St Helens, which e Capital Buy-In cost water right options are treatment capital and
is approximately seven unknown. available. operations costs.

miles from Scappoose. e Would require Capital Buy-In e High cost for transmission.

charger to St Helens.
e Requires ~7 mile transmission
main and booster pump station.

Aquifer Storage e Storing “excess” surface e $0.6 M per well. e Suitable aquifer is available. e Will not require additional
and Recovery water into an aquifer to e Unknown surface water e Permitting and feasibility/pilot groundwater treatment
Well recover during summer treatment upgrades costs. study needed. after recovery.
RS- e Unknown costs for e Requires Surface Water * Potential for increased
transmission. Treatment Plant upgrades. sustained yields if injected

e New well(s) required. to existing well.

Note:
(1) O&M —operations and maintenance.

4-10 | DECEMBER 2019] FINAL c carclia



WATER MANAGEMENT AND CONSERVATION PLAN | CITY OF SCAPPOOSE

4.7 Supply Strategy

The City is developing alluvial groundwater wells to fully use existing groundwater rights and
treatment plant capacity to provide reliable supply through 2034. The following wells are
planned, as previously identified:

e Dutch Canyon Well #2 in 2019.

e Miller Road Well No. 4in 2020.

e Water Loss Control in 2022.

e Dutch Canyon Well Rehab in 2023.
e Miller Road Well Recovery in 2024.
e Miller Rd Well #5in 2028.

e Miller Rd Well #6 in 2034.

e New Supply Source by 2038.

The City will continue its active conservation and water loss control programs to potentially
delay the need for new supplies.
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Chapter 5
WATER SYSTEM CONSERVATION

5.1 Introduction
The City of Scappoose meets all basic conservation measures required in OAR 690-086:

e An Annual Water Audit;

e  Full Metering of the system;

e A metertesting and maintenance program;

e Arate structure based, in part, on the quantity of water metered;
e Aleak detection program; and

e A public education program on efficient water use.

Additionally, the City has implemented enhanced conservation measures to address its relatively
high water loss.

This section describes the City's past, current, and planned conservation activities, compares
them to the required and additional program elements and packages them in a programmatic
fashion. It demonstrates the City’s commitment to implement both supply- and demand-side
conservation measures that make economic and environmental sense.

Table 5.1 summarizes the WMCP Plan Elements included in this Chapter and their locations.
Table5.1  Location of WMCP Elements Included in Chapter 5

Location ‘ OAR Reference | Location

Water Supplier Description

Quantification of System Leakage 690-086-0140(9) Section 5.9
Water Conservation Element
Progress Report on Implementation of Section 5.2
Conservation Measures 690-086-0150(1) Table 5.2
Water Use Measurement and Reporting Program 690-086-0150(2) Section 5.14
Currently Implemented Conservation Measures 690-086-0150(3) Section 5.2
Table 5.2
Annual Water Audit 690-086-0150(4)(a) Section 5.4
Full Metering of System 690-086-0150(4)(b) Section 5.5
Meter Testing and Maintenance Program 690-086-0150(4)(c) Section 5.5
Rate Structure 690-086-0150(4)(d) Section 5.6
Leak Detection Program 690-086-0150(4)(e) Section 5.7
Public Education Program 690-086-0150(4)(f) Section 5.8
Section 5.9
i 0, o -
System Leakage Reduction Program <15% 690-086-0150(5) Section 5.10
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Location OAR Reference Location ‘
Technical and Financial Assistance Programs 690-086-0150(6)(b) Section 5.11
Retrofit/Replacement of Inefficient Fixtures 690-086-0150(6)(c) Section 5.12
Ez;ij:\::;t)u;e and Billing Practices to Encourage 690-086-0150(6)(d) Section 5.6
Reuse, Recycling and Non-Potable Opportunities 690-086-0150(6)(e) Section 5.13
Other Proposed Conservation Measures 690-086-0150(6)(f) Table 5.2
Additional time to implement conservation Section 5.15

benchmarks 690-086-0125(7)

5.2 Status Report

This WMCP is an update of the 2012 plan. Table 5.2 includes each conservation element,
whether it is a requirement for the City of Scappoose, the City’s proposed actions and target
date for implementation.

The City has completed implementation of a conservation billing structure, moving to monthly
billing in 2015.

As per the requirements of OAR 690-085, the City annually submits a Water Use Measurement
Report to the state.

The City’s water loss has remained over 15 percent in the intervening period. It has developed a
2-year Water Loss Control Plan with the goal of reducing its water loss to less than 10 percent,
which is provided in Appendix D. Components and benchmarks of the 2-year water loss control
plan are summarized in the following sections.

Table 5.2 City of Scappoose Water Conservation Requirements and Planned Implementation

Date for
Implementation
or Completed

Required Status or Proposed

Conservation Plan Element ;
Element Action

Full metering of system X Complete
Meter Testing/Maintenance X Conductedon a
Program regular schedule
Annual water audit X Completed Annually
Leak Detection Program X Conductedon a
regular schedule
Leak Repair/ Line Replacement X Completed as needed As func.llng
Program permits
Conservation Rate Structure X Complete
Conservation Billing Structure Complete
Public Education Program X Conducted Annually
Technical and Financial Assistance X Complete

Program
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Date for
Implementation
or Completed

Required Status or Proposed

Conservation Plan Element ;
Element Action

Faucet aerators and
Retrofit/Replacement Program X toilet leak detection
tabs provided.

As funding
permits

Reuse/Recycle Program X Complete
Water'use measurement and X Completed
reporting
No other conservation
measures are currentl
Other measures Y

underway or previously
completed.

5.3 Basic Conservation Measures Required of All Suppliers.

The City has implemented all basic conservation measures required of all suppliers
(OAR 690-086-0150(4), including:

e Annual Water Audit.

e Full Metering.

e Meter testing and Maintenance.

e Rate Structure, based upon the amount metered.
e Leak detection.

e Public Education.

The following sections describe the basic conservation measures.
5.4 Annual Water Audit Results

To aid in identifying water losses, the City has implemented the American Water Works
Association (AWWA) Water Audit framework and tool. The AWWA framework has a defined
step-by-step process to define and track water throughout the system and identify potential
sources of water loss. Terminology used in the Water Audit are presented in Table 5.3.

The City conducts an annual system wide water audit in two parts: supply and billing data. The
supply based water audit conducted by City water operators focuses on supply, water loss and
performance of the water treatment plants. The water supply audit is used to optimize system
performance and consistent with state requirements. The billing data based water audit
conducted by the City financial staff focuses on metered water use and primarily is used for
internal operations. The water supply and billing audits are combined to determine water loss,
which is reported to the state. The 2018 annual water audits can be found in Appendix E.
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Table5.3  Water Loss Terminology

Water Loss Term

Raw Water Supplied

Treated Water Production

Description

Total metered raw source water production.

Total metered treated water production and sent to the
distributionsystem.

Billed Metered consumption

All metered consumption billed to customers as tracked through
customer service meters. This is also known as Revenue Water.

Unbilled authorized
consumption

All authorized, unbilled consumption includes metered and
unmetered (estimated) consumption. The City’s unbilled
authorized consumption includes metered consumption for
activities such as firefighting, plant backwash and unmetered
consumption for hydrant flushing activities. This is also known as
non-revenue water.

Authorized Consumption

The volume of water authorized for use by the water system. This
includes both billed metered consumption as well as other
authorized unbilled consumption. Also known as Accounted-for-
water.

Real losses

Water that is lost from the system, after supply production but
before deliveryto the customer.

Apparent losses

Water that is produced and delivered to users but is recorded as a
loss due to meter inaccuracy, human error in recording data,
computing errors, and theft.

Water losses

The sum total of “real” and “apparent” losses. Also known as
Unaccounted for water.

The City identified historical water losses from water use and production data from 2011
through 2018. Water loss is defined as the difference between raw water supplied and total

authorized consumption. Total authorized consumption includes both billed metered authorized

consumption and unbilled authorized consumption. Table 5.4 shows raw water supplied, total
authorized consumption, and water losses for this period. Water loss has increased since 2012,
with a maximum of 37.8 percent in 2015. This represents a potential large loss of supply and
potential revenue. Any water loss greater than 10 percent triggers regulatory requirements.
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Table 5.4 Historical Water Losses

Raw Water | Billed Metered UnblII.ed Tota.I Water Water
- 3) o | Authorized Authorized
Year Supplied Consumption . . Losses Losses
(mgd) (mgd) Consumption [ Consumption (mgd) (percent)
(mgd) (mgd)
Formula A B C D =B+C A-D (A-D)/A
2011 0.78 0.53 0.06 0.59 0.18 23%
2012 0.78 0.57 0.07 0.64 0.14 17%
2013 0.79 0.56 0.07 0.63 0.17 21%
2014 0.87 0.57 0.06 0.64 0.23 26%
2015 0.97 0.54 0.06 0.60 0.37 37%
2016 0.85 0.48 0.05 0.54 0.31 36%
2017 0.80 0.54® - 0.54 0.26 33%
2018 0.86 0.58® - 0.58 0.28 33%
Notes:

(1)  All production and consumption based on Data provided by City Staff.

(2) Raw water supplied is based on metered water supplied to City's treatment plants.

(3) Metered consumption is based on metered customer use.

(4)  Unbilled authorized consumption includes City provided water use data for backwash, filter-to-waste, and hydrant
flushing.

(5) Billed Meter Consumption for 2017 an d2018 includes unmetered authorized consumption.

Staff believe that these losses are a combination of Real Losses, Apparent Losses and Non-
Revenue Authorized Consumption:

e Real Losses: Real losses are likely due to leaks in the distribution system, especially in
older parts of the system. City crews repair approximately 20 leaks per year in the
distribution system.

e Apparent Losses: Meter inaccuracy, water theft, recording and computing errors.

e Non-Revenue Authorized Use: Lack of usage recording for system flushing, firefighting,
fire training and construction of new infrastructure.

The City performed an acoustic water loss detection survey of the distribution system in 2016
and repaired identified leaks. A relatively small decrease in water loss was observed in 2017 and
2018. This indicates to the City that a substantial portion of the losses may be apparent losses
from an unknown cause.

The City has formulated a 2-year water loss control plan with benchmarks to achieve 10 percent
water loss, which can be found in Appendix D. The City believes that water loss control plan may
reduce supplies by will reduce real losses by 13 percent, which is the water loss control needed to
reduce the average pre-2015 water loss to 10 percent. This equates to 0.12 MGD (0.185 cfs) for
the 2018 production of 0.86 mgd (1.33 cfs). The City assumes the approximately 10 percent jump
in water loss in 2015 is due to apparent losses from an unknown cause. The remaining real water
loss is likely due to real losses.

5.5 System Metering Practices

The City has a fully metered water system. The City tests, repairs, and replaces meters on a
regular cycle. The City has an aggressive meter replacement program to upgrade aging meters
to advanced meter reading (AMR) technology to allow remote “drive by” reads.
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5.5.1 Meter Testing

City staff standard practice is to test, calibrate, and maintain customer account water meters.
The City contracts with Measure Tech to conduct the testing and calibration of customer meters
on a regular schedule. Meters are repaired or replaced based on the findings of the regular
testing and manufacturer'srecommendations. As part of the City’s Meter Replacement Program,
older meters suspected of issues are currently replaced, rather than repaired.

All meters enclosures are maintained regularly by City staff.
5.5.2 Meter Replacement Program

The City has an ongoing Meter Replacement Program to install AMR meters for all customers.
The City allocates a set budget each year to replace older meters with new AMR meters. Initially,
existing meters were retrofitted with radios to create an AMR system. Unfortunately, the radio
retrofits are failing prematurely. When a radio fails, the City installs a new AMR meter for the
customer. The City has installed new AMR meters or retrofitted existing meters with radios for
80 percent of customers.

The most recent AMR meters used by the City have the ability with additional software purchase
to provide advanced water use statistics and potentially identify leaks; however, the City has not
purchased this software to date.

5.5.3 Water Source and Treatment Master Metering

The City has eight (8) water master meters associated with its sources and treatment plants.
Plant operators are responsible for maintaining the master meters per manufacturer
recommendations.

5.5.4 Evaluate Production and Consumption Measurement and Tracking

As part of the City’s efforts to reduce apparent water losses, the City plans to evaluate water
production and consumption use measurement during the 2019/2020 Fiscal year. The following
actions are planned:

e Evaluate the City’s current data logging and billing practices to identify potential areas
to improve coordination, efficiency, and potentially accuracy.

e Coordinate with the Scappoose Fire Department to develop and method of tracking
water usage for fires and training.

e Implement better methods of tracking water used for construction of both City and
private projects. The City requires hydrant meters for construction projects; billing for
the metered consumption. However, this process is difficult to track due to the short
duration of the hydrant meters and may be improved.

e Upgrade Water Treatment Plant supervisory control and data acquisition (SCADA)
systems to improve metering accuracy of water production. The City has high-accuracy
flow meters at its treatment plants and seeks more robust flow display and recording
(historian) from SCADA. The City believes the improved SCADA could potentially also
lead to reduced backwash cycles, which is an authorized unbilled water use.
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Table5.5  Metering Benchmark

Benchmark Start Date Frequency ‘
Customer AMR replacement 2019 Annually
Customer AMR testing 2019 Annually
Customer AMR calibration 2019 Annually
Water Master Meters maintenance 2019 Annually

5.6 Water Utility Rate Structure
5.6.1 Water Utility Billing Practices

The City has billed all customers on a monthly billing cycle since October 2015. The City
implemented a monthly billing cycle to aid in financial operations and to support conservation
measures. A monthly billing cycle allows customers to identify their water use, especially
summer irrigation use, and change their water use to aid in conservation or to lower future water
bills. Prior to 2015, the City billed on a bi-monthly cycle.

5.6.2 Water Utility Rates

The City has a base rate plus commodity rate structure in place for all customer classes. Under
this structure, each customer is charged a base “meter” fee and “debit service” fee each month
based on meter size. In addition to these base fees, customers are charged an inclining block
“*commodity” fee based on use. Tables 5.5 and 5.6 summarize the current water utility rate
structure.

Table 5.6  City of Scappoose Water Utility Base Rate Structure

Meter Size | Meter Fee | Debit Service Fee | Total Fee
3/4 inch or 1 inch meter $8.00 $22.70 $30.70
1.5inch or 2 inch meter not $35.00 $99.14 $134.14
requiring max fire flow
1.5inch or 2 inch meter $59.00 $167.14 $226.14
requiring max fire flow
3inch meter $164.00 $464.56 $628.56
4 inch or greater meter $230.00 $651.49 $881.49
Outside the City, except $18.00 $51.03 $69.03

Dutch Canyon Service Area

Dutch Canyon Service Area $12.00 $22.70 $34.70

Table5.7  City of Scappoose Water Utility Commodity Rate Structure

Volume of Water Used per Month (gallons) Cost ($/100 gallons)
0-5,000 $0.38
5,001 -7,500 $0.38
7,501 -10,000 $0.42
10,001+ $0.43
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In addition to this rate structure, Chapter 13.08 of the Scappoose Municipal Code allows the
Mayor, with majority consent of the City Council, to raise rates during water shortage
emergencies to promote conservation. This may be done in anticipation of water shortages and
during periods of curtailment.

Table 5.8 Water Utility Rate Benchmarks

Benchmark | Start Date ‘ Frequency ‘
Change all customers to monthly billing 2015 Completed
Utilize base rate + commodity rate Current Ongoing

5.7 Leak Detection Program

OAR 86-0150 (4) (e) requires water suppliers with unaccounted-for water losses in excess of
10 percent to implement a leak detection program. The City currently has a calculated water loss
in excess of 15 percent.

5.7.1 Acoustic Leak Detection

The City will contract for a distribution system wide acoustic detection effort in the 2019/2020
fiscal year. The City's previous benchmark was to monitor the entire system every 5 years
(planned in 2021); however, the detection survey will be moved up due to the City’s high water
loss. The City will reconsider the 5-year timing based on the results of the 2019/2020 effort. All
leaks identified in the City System from this new survey will be repaired through the City’s Leak
Repair Program.

Previously, the City contracted with Matchpoint Water Asset Management, Inc. to conduct a
distribution system wide leak detection survey in August 2016. The survey detected 60 leaks
with a combined estimated rate of 91.3 gallons per minute in the 42.57 miles of distribution main
surveyed. The City has repaired all identified leaks in the City system.

Over 50 percent of the leaks identified in 2016 were on customer's service mains. The City has
alerted customers with leaks and has encouraged customers to make the necessary repairs,
which are the responsibility of the customer. The City does not track when private leaks are
repaired.

5.7.2 Visual Leak Detection

In addition to contracted acoustic efforts, City distribution system operators are trained to
identify and fix leaks at hydrants and meters in the course of their typical work. While these leaks
are uncommon, these operator efforts are an important part of the City’s leak detection efforts.

5.7.3 Remote Read Meters

As discussed in Section 5.5, some of the City’s newest AMR meters can potentially identify leaks
with additional software/vendor costs. This software is currently not considered cost-effective by
the City; however, it may be reconsidered as a greater number of customers receive the AMR
meters.
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Table 5.9 Leak Detection Benchmarks

Benchmark Start Date Frequency

Complete system wide

acoustic leak detection 2O Complete by 2020

2021 (Dependent on detection

System monitoring test results)

Every 5 years

5.8 Public Education Program

The City recognizes the value of a Water Conservation Public Education Program to raise and
maintain public awareness. The City’s main education platform is “bill stuffers” that are sent to
all customers as part of their regular water bill. Additionally, the City has limited water
conservation literature available on the City website. The City is working on making additional
conservation literature available to customers. Literature includes practical tips on how to
conserve water. A copy of the inserts are provided in Appendix F.

Table 5.10 Public education benchmarks

Benchmark ‘ Start Date ‘ Frequency ‘
Continue sending bill stuffers Current Ongoing
Availability of water conservation .
. ) Current Ongoing
literature on website
Additional water conservation .
Current Ongoing

literature available

The City views these actions as essential to supporting the overall water conservation program.
However, estimating water savings from public education is subject to extensive assumptions
and was not attempted with the limited budget available for water conservation planning.

5.9 Leak Repair Program

The City of Scappoose currently addresses distribution leakage issues when identified. When
considered an emergency, issues are typically repaired within 24 hours. The City currently repairs
approximately 20 pipe leaks per year.

Pipelines known or suspected to be a source of water loss, but do not pose any risk to public
safety, public health, or property are scheduled for repair during normal operations. Both repair
and replacement of small defects are typically completed by City Staff.

Table 511 Leak Repair Benchmarks

Benchmark Start Date Frequency

Repair of leaking pipes when

identified Currently available Ongoing

5.10 Pipe Replacement Program

The City replaces pipes suspected of being in poor condition that have a high potential for main
breaks or leaks when financial resources allow. To cost-effectively replace pipes, the City tries to
include replacements often occur in coordination with other road or utility projects. Recent pipe
replacement projects have included:

1. JP West Bridge — Replace approximately 300 linear feet (LF) of existing 12-inch DI built in
1976 with new 12-inch DI, built in 2015.
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2. Lufkin Apartments — Replace approximately 135 LF of existing 6-inch steel waterline
built in <1950 with 8-inch C900 built in 2019.

3. E. Airport Subdivision — Replace approximately 300 LF of existing 18-inch HDPE built in
2004 with 18-inch C900 in construction 2019.

4. Urie Subdivision — Replace approximately 820 LF of 4-inch Steel pipe with 8-inch C900,
in construction 2019.

5. Wheeler Street — Replace high zone to low zone pressure regulator built in <1950 with
new system (to be determined) in construction 2019.

The City's 2-year Water loss Control Plan will specifically target those pipelines that are the
highest suspected sources of water loss for replacement. The City plans to replace pipes in the
2020/2021 fiscal year. The extent of pipe replacement will be determined by leak detection
surveys and the City’s fiscal resources.

Table5.12  Pipe replacement Benchmarks

Benchmark Frequency

Replacement of poor condition pipes Ongoing
Replacement of pipelines suspected for 2020 Ongoing, To be completed
high water loss by 2021

5.11 Technical and Financial Assistance Programs

The City currently offers water audits when requested by customers. Additionally, the City has
worked with the Parks Department to reduce water use for irrigation. The City utility staff
provided technical support to the Parks Department in 2016 to improve irrigation efficiency. City
and Parks Department will continue to review irrigation every 3 years to help continue and
improve on the water use savings from the 2016 technical assistance. The City has limited
resources to provide financial assistance programs; therefore, rebate and financial assistance
programs are not practical for the City at this time. The City is willing to provide staff technical
expertise to help customers save water.

Table 5.13 Technical and Financial Assistance Benchmarks

Benchmark Start Date Frequency
Conduct irrigation study with Parks
Department 2016 Every 3 years
Provide water audits to customers Currently available Ongoing
Provide technical expertise to help ety sl Graeiig

customers save water

5.12 Retrofit/Replacement of Inefficient Fixtures

The City has faucet aerators and toilet leak detection tabs to available to customers. Given the
small size of the City, the City does not have available resources to create, fund, and administer
rebate programs for more expensive fixtures and appliances. The City has no way of knowing if
customers use the conservation measures, therefore, the City anticipates saving 5,000 gallons or
less from them.
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5.13 Identification of Reuse, Recycle, Non-potable Use Opportunities

The City currently has limited water reuse at City water treatment Plants. Treated effluent is
used as process water at the City’s wastewater treatment facility. Production of reclaimed water
is not cost-effective for the City, based on the City’s recent wastewater master plan effort. The
City reuses water to the full extent possible at the wastewater treatment facility. No additional
reuse water is anticipated to be needed in the future at the plant.

5.14 Water Loss Program

To aid in addressing the high water loss, the City will develop a specific Water Loss Program in
the 2019/2020 fiscal year, including specific funding in its biannual budgets. This program focus
is on reducing water loss in the City’'s system. It is complemented by mandatory conservation
measures and existing enhanced conservation measures targeted City customers. The Water
Loss Program has been formulated to achieve the City's 2-year Water Loss Control Plan, as well
as meet 5-year benchmarks.

The progress of the program will be evaluated and additional activities added as needed annually
as part of the City’s planning and budgeting processes.

5.14.1 Water Loss Activities

The City evaluated and prioritized potential water loss activities for the Water Loss Program,
which are shown in Table 5.6. The goal the program is to reduce water loss to 10 percent. The
activities have been divided into those that address real and apparent losses. Real loss control
activities aim to reduce the physical leakage from the system. Apparent loss control activities
aim at reducing errors in water measurement and analysis, as well as unauthorized water use.
The City intends to implement all activities in Table 5.7 over the 20 year planning period. Specific
efforts in the City’s 2-year Water Loss Control Plan have been called out in the table.
Additionally, 5-year benchmarks have been establish, as shown in the Table.

The activities were prioritized based on:

e Perceived Effectiveness: Cost effectiveness of water loss reduction activity in terms of
cost per water saved. See Table 5.6 for more detail.

e Implementation Cost: Cost to implement water loss activity. Implementation costs may
include both ongoing operational activities and infrastructure upgrades.

e Staff Resources: Amount of staff resources needed to conduct and/or manage water loss
activities.

e Community Acceptance: Perceived acceptance of the community to activities. For most
activities, the community will be unaware of the activities unless highlighted as part of
the public education program.

Table 5.8 presents a qualitative prioritization of the recommended activities and priority ranking.
All criteria were ranked low, moderate, and high by City Staff. A relative Prioritization was
developed independently of if activities addressed real or apparent losses.

Based on the comparison of recommended activities, the priority of water loss control activities
are:

Production Master Meter Readings.
Verification of Water Use.

Leak Detection Survey.

Leak Repair Program.

FwN R
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Service Meter Testing and Replacement.
Water Theft Reduction.

Pipeline Replacement Program.

Water Treatment Plant Best Practices.
9. System Service Pressure Management.

® N o

Activities were primarily prioritized by perceived effectiveness and secondarily by cost. While the
City will address each item in the next five years, City resources will likely limit the extent of high
cost efforts, such as Pipe Replacement and Meter Replacement.
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Table 5.14  Water Loss Control Activities to Address Real and Apparent Losses

Real Water Loss Control
Activities

Activity Description

Recent Activities

Perceived Effectiveness (Cost per
water saved)

2 Year Action Plan

5 Year Benchmark

Real Losses

Leak Detection Survey

Leak Repair Program

Detect leaks in Raw Water °
Transmission, treatment/reservoir
site piping, distribution mains, and .

service line leak detection.

Repair pipeline leaks on the City
System when detected.

System-wide acoustic leak detection °
was performed in 2016.

City Staff identify approximately 20

leaks per year as part of typical work.

City Staff address approximately 20
leaks per year.

High. 2016 leak system-wide o
distribution detection survey and
subsequent R&R®W was

cost-effective.

High. Repair of detected leaks o
directly reduces water loss.

Conduct system-wide acoustic water leak testing o
in 2019/2020.

Repairs leaks detected in the 2019/2020 system- o
wide detection effort.

City will continue to perform system-
wide leak detection surveys every
5years.

City staff continue to seek out leaks in
typical work.

Continue pipe repairs when leaks are
detected in system.

Pipeline Replacement
Program

Replace water mains in poor o
condition that have a high potential
of main breaks.

City replaced aging water lines when o
there was a cost effective opportunity.

Moderate. High cost for pipeline o
replacement. Difficult to identify
specific water loss reduction if

pipe is not currently leaking.

Replace pipes in poor condition with the greatest o
leak reduction potential. Pipe replacement
limited by available fiscal resources.

Continue replacement of pipes in poor
condition as financial resources are
available.

System Service Pressure This is an operational activity that e Evaluation of the distribution system e Low. Unknown effectiveness. o City Staff will evaluate reducing service pressures e None.
Management reduces system pressure to minimize confirmed the City’s service pressures Implementation would be require in Zone 3.

water losses from leaks and main are acceptable (<100 psi). expensive system improvements.

breaks.
Water Treatment Plant More efficient treatment plant e Operators are conducting these e Low. Implementation would e Improve SCADA to allow operators to better e None.

Best Practices

operations to limit water use during
filter-to-waste and backwash
activities.

activities based on operational data,
rather than a set schedule to reduce
water use.

require expensive treatment plant
improvements.

manage backwash and filter-to-waste cycles.

Apparent Losses

Verification of Water
Use

Accurately account for all finished o
water uses, verify accuracy of
metered use, and account for

Began tracking water used in City o
hydrant flushing and testing operations
in 2016.

High. A standardized annual o
water audit may decrease
apparent losses. Little to no cost °

Conduct water audit using AWWA methodology
for 2019 and 2020.

Evaluate the City’s current data logging and

Continue annual water audits using
AWWA methodology.

un-metered uses. o Evaluated water loss as part of Water to implement. billing practices
System Master Plan Update. e Coordinate with the Scappoose Fire Department
to develop and method of tracking water usage
for fires and training.
Production Master Collect accurate readings from e Established schedule for calibration of e High. Master meter accuracy may e Upgrade Water Treatment Plant SCADA systems e Continue accurate master metering on
Meter Readings production master meters. This master meters based on manufacturer lead to a water production data. to improve metering accuracy of water all sources.
verification provides a baseline to recommendation. production
measure water loss against.
Service Meter Testing Ongoing program to test and replace e Nearly 80 percent of the customer e High. Meter calibration or e Continue to replace / install new remote read e Continued replacement of aging service

and Replacement

failing meters to reduce inaccurate
measurement. Meters with failing
remote read retrofits are replaced
with AMR meters.

meters are new AMR meters or have
been retrofitted with radios.

replacement will decrease errors
in water billing data. New AMR
meters also support other water
loss activities.

meters, as needed.

meters.

Water Theft Reduction Restrict unauthorized water uses. e All customers are metered. e Moderate. No improvement e Implement better methods of tracking water e Continued best practices for water
e Private use of hydrants is metered. required; continue City’s best used for Construction of both City and Private theft reduction
practices. projects
Note:

(1) R&R-repairand replacement.

Iy
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Table 5.15 Water Loss Reduction Activity Prioritization Matrix

Perceived
Effectiveness _ Priority
Real Water Loss (Cost per Investigation | Implementation Staff Community | Ranking
Control Activities water saved) Cost Cost Resources | Acceptance (1to9)
Real Losses
Leak Detection High Moderate Moderate High 3
Survey
Leak Repai . .
eaxRepair High Moderate Moderate High 4
Program
Pipeline
Replacement Moderate Moderate High Moderate 7
Program
System Service
Pressure Low High High Low 9
Management
Water Treatment
Plant Best Low Moderate Moderate High 8
Practices
Apparent Losses
Verification of . .
Water Use High Low Low Low High 2
Production
Master Meter High Low Low Low High 1
Readings
Service Meter
Testing and High Moderate High High High 5
Replacement
W Th .
ater . eft Moderate Low Low Low High 6
Reduction

5.15 Additional Time to Implement Conservation Benchmarks

The City is not requesting additional time for completion of conservation benchmarks.
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Chapter 6
WATER CURTAILMENT PLAN

6.1 Introduction

Curtailment planning is required to address management of water supply when emergency
conditions arise, such as when there are changes in groundwater/surface water supply
availability, water quality or temporary failures in a water supply system.

Table 6.1 summarizes the WMCP Plan Elements included in this Chapter and their locations.
Table6.1  Location of WMCP Elements Included in Chapter 6
Location ‘ OAR Reference ‘ Location

Water Curtailment Element

Water Supply Assessment and Description of

Past Deficiencies 690-086-0160(1) Section 6.2

Stages of Alert Section 6.2,
690-086-0160(2) Section 6.3

Triggers for Each Stage of Alert 690-086-0160(3) Sectl_on 6.2,
Section 6.3

Curtailment Actions Section 6.2,
690-086-0160(4) Section 6.3

6.2 Existing Curtailment Plan

In April 2005, faced with the prospect of a summer water shortage due to an unseasonably dry
winter, The City of Scappoose drafted and accepted into the City’s Municipal

Code (SMC) 13.08 - Water Conservation Measures During Water Crises, which is provided in
Appendix C. While this City code refers to “conservation,” it is, for all practical purposes, the
beginning of a Water Curtailment Plan. The City has not experienced a water supply deficiency
since 2005.

The City’s SMC 13.08 outlines:

e Authority of the Mayor and City Council in declaring a wateremergency.
e The process of notification, fines, and discontinuance of service.

e Voluntary measures.

e Tier1 use restrictions.

e Tier 2 userestrictions.

Table 6.2 outlines each curtailment tier of theplan.

FINAL | DECEMBER 2019] 6-1
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Table 6.2 Water Conservation Measures During Water Crises (SMC 13.08)

Curtailment Usage
Tier Trigger Reduction Goal Reduction Measures
Voluntary Opinion of Not defined Restrict landscape watering to evening
Mayor, hours
Coug::;léfand Alternate watering based on address
Avoid pavement washing
Avoid vehicle washing outside of
commercial facilities
Provide water where food is sold only
when requested
Avoid building cleaning
Refrigerate water for drinking to avoid
runningtap
Consider installing water efficient
appliances
Tier1 Opinion of Not defined Prohibit lawn watering between
Mayor, 7am-11pm
Council, and Require compliance with alternate day
Staff landscape watering plan
Restrict hydrant permit use to those
alreadyin effect
Tier 2 Opinion of Not defined Prohibit landscape watering except in
Mayor, special circumstances
Council, and Prohibit washing down of pavement
Staff

Prohibit vehicle washing outside of
commercial facilities

6.3 Potential Revised Draft Water Supply Curtailment Plan

Because SMC 13.08 was developed in response to a potential pending water shortage, the City
understands there are elements that can be refined and added to develop a more
comprehensive, effective, and measurable Water Curtailment Plan. A revised Draft Water Supply
Curtailment Plan has been developed and will be considered by the City Council to replace

SMC 13.08 in the future.

The need for curtailment can result from unexpected loss of supply or facilities or from slowly
developing supply issues. The rapid need for a curtailment plan results from unexpected events
occurring quickly. These may be short lived and an endpoint can be identified. Conversely,
curtailment plans can be phased in over time in anticipation of developing causes such as
drought. In these cases, implementation can be planned for months in advance; however, an
endpoint cannot be identified with certainty. Once codified, the City will conduct appropriate
training so that staff are knowledgeable on Curtailment Plan activation procedures and timing

for both anticipated and unexpectedevents.

6-2 | DECEMBER 2019 FINAL
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The Revised Water Supply Curtailment Plan requires City Council approval to be adopted:

Quantitative trigger rather than “Mayor’s opinion” trigger.

Triggers for activation and increase of restrictions based on percent demand of actual
capacity.

Elimination of measures that are long term conservation focused such as installation of
water efficient appliances.

Identifies staff and responsibilities for implementing plan.

Methods of notification.

Voluntary conservation measures.

Tier 1 - Voluntary measures + Mandatory restrictions.

Tier 2 — Voluntary measures + Enhanced mandatory restrictions.

Tier 3 - Voluntary measures + Mandatory restrictions + Prohibited uses.

Demand reduction goals for each Tier.

Activation of Curtailment Plan for anticipated or controlled water shortages.
Activation of Curtailment Plan for uncontrolled events of unknown duration.

Staff responsibilities.

Notification procedures of Curtailment Plan activation.

Enforcement actions.

The following tables outline staff and roles responsible for implementation of the Water
Curtailment Plan (Table 6.3) and the Draft Water Supply Curtailment Plan (Table 6.4). This plan
will be considered by the City Council in the future. In addition to a final Curtailment Plan the
City of Scappoose will develop appropriate enforcement tools such as fines and discontinuance
of service resulting from failure to abide byrestrictions.

Table 6.3  Roles and Responsibilities Associated with Water Curtailment Actions

Staff | Title | Responsibilities
: . Coordination with Council, Mayor on
Michael Sykes City Manger e s o
Dave Sukau Public Works Director Initiation of Curtailment Plan and

media relations

Darryl Sykes

I e Supply and demand data tracking

Supervisor
Doug Nassimbene  Field Services Supervisor Reduction of City water uses
Laurie Oliver City Planner Communication with businesses
Norm Miller Police Chief Enforcement of prohibited practices

< carclia
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Table 6.4  Proposed Water Curtailment Plan

Curtailment
Tier

Usage
Reduction Goal

Trigger

Reduction Measures

Awareness and

Implement Curtailment Plan.
Public notification and awareness.

Projected e Personal water conservation measure
Voluntary supply > perFen'F education.
L reduction in Lo .
limitations eflhy dezrmame e Voluntary irrigation reduction.
Prioritized Notification Methods:
e Door hangers/Bill stuffers/Web page.
e Continue all Voluntary measures.
Use reaches e  Stop system flushing except for essential
85 percent needs.
of capacity e Reduce municipal irrigation and aesthetic
of three uses and post information explaining
consecutive 10 percent reduction.
Tier1Mild  days and/or reductionin e Restrict landscape watering to eveninghours.
state demand e Restrict pavement washing to needs related
drought to health.
declaration e  Prohibit un-valved vehicle washing.
affecting e  Prohibit building cleaning.
service area Prioritized Notification Methods:
e Posters/sandwich boards/Web page/Media.
e Continue all Tier 1 measures
e Prohibit landscape watering between
7am - 11pm
e Restrict landscape watering to every 5th day
on an alternating schedule
Use reaches e Cease municipal water uses such as street
. 90 perce-nt 15 [ cleaning, flushing (u.nlfass health related),
Tier 2 of capacity S park and landscape irrigation
Moderate for two reductionin e Prohibit vehicle washing outside of
: demand : -
consecutive commercial facilities
days e  Prohibit non-irrigation outdoor water use
except when required for publichealth
e Request businesses reduce demand by10%
Prioritized Notification Methods:
e Media/Door hangers/Posters/ Sandwich
boards/Web
e  Continue Tier 2measures
e  Prohibit landscape watering except forhand
Use reaches watering of new trees andshrubs
. 20 percent i . . L .
Tier3 95 percent o e  Prohibit vehicle washing with City supplied
. . reductionin
Critical of capacity demand water
for one day Prioritized Notification Methods:

Media/Door hangers/Posters/ Sandwich
boards/Web

6-4 | DECEMBER 2019 FINAL
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Chapter 7
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Oregon Water Resources Department (OWRD)

Municipal Water Management and Conservation Plan (WMCP) Review Worksheet
(OAR Chapter 690, Division 086)

Name of Supplier: City of Scappoose (pate WMCP Received by OWRD: Feb. 25, 2019_)

OWRD Reviewer:

Kerri H. Cope

Date of OWRD Review:

April, 2019

Reason for submittal of the WMCP:

Extension of time for Permit G-15491 signed August 29,
2014 required submittal of WMCP by August 29, 2017, and
an extension of time for Permit G-15295 signed December
12, 2014 required submittal by December 12, 2017. The
earlier date of August 29, 2017 trumped the second date. The
City asked for additional time for submittal to march 29,
2018.

If a previous WMCP has been submitted, was

it approved contingent upon the completion of

certain Work Plan activities?
If so, list those Work Plan items here:

No, a work plan was not required in the Final Order
approving the City’s previous WMCP.

Are there any “Development Limitation”
conditions established by a Final Order
approving a previous WMCP or Permit
Extension of Time?

Yes:

» Permit G-17644 (formerly G-15491) includes a
development limitation of 1.34cfs (out of the total
permitted rate of 2.9cfs) being 0.76 cfs from Miller
Road Well 1 and 0.58cfs from Miller Road Well 2.
Permit G-17643 (formerly G-15295) includes a
development limitation of 0.0 cfs (out of the total
permitted rate of 0.557 cfs).

Both development limitations require submittal of a
WMCP and evidence provided within the WMCP that
support removal of all or a portion of the development
limitation under each permit, which can only be
achieved through a Final Order approving this WMCP
and removing or modifying the development
limitations.

Rule Reference

OWRD Review Comment

ORS 536.050(1)(u) — Fees for Water Management and Conservation Plans

$1040 — for examination of a Plan submitted by a
municipal water supplier serving a population of
1,000 or fewer; or

$2090 - for examination of a Plan submitted by a
municipal water supplier serving a population of
more than 1,000.

Current fee schedule effective July 1, 2017 (ORS 536.050).

$2090 was paid 2/11/19; however, plan was not complete until
Feb. 25, 2019 due to local gov. notice.

Service population est. of 7560.
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OAR 690-086-0125 — Additional Requirements

(5) A list of the affected local governments to
whom the draft plan was made available pursuant
to 690-086-0120(8) and a copy of any comments on
the plan provided by the local governments;

Meets requirement. See page 1-2 and appendix A.

(6) A proposed date for submittal of an updated
plan within no more than 10 years based on the
proposed schedule for implementation of
conservation measures, any relevant schedules for
other community planning activities, and the rate of
growth or other changes expected by the water
supplier; or an explanation of why submittal of an
updated plan is unnecessary and should not be
required by the Department; and

Meets requirement. See Table 1.1 on page 1-2 and Section 7.5.

(7) If the municipal water supplier is requesting
additional time to implement metering as required
under OAR 690-086-0150(4)(b) or a benchmark
established in a previously approved plan,
documentation showing additional time is
necessary to avoid unreasonable and excessive
costs.

Meets requirement. See Section 5.3, page 5-2.
System is fully metered.

OAR 690-086-0140 — Water Supplier Description

(1) A description of the supplier's source(s) of
water; including diversion, storage and regulation
facilities; exchange agreements; intergovernmental
cooperation agreements; and water supply or
delivery contracts;

Clarification required to meet requirement. See pages 2-6 through
2-9 and Table 2.2.

This section neglects to include the development limitations for
the following:

> Permit G-17644 of 1.34cfs being 0.76 cfs from well 1 and
0.58 cfs from well 2 (out of the total permitted rate of
2.9cfs being 2.23 from well 1 and 0.67 cfs from well 2)
and;

» Permit G-17643 of 0.0 cfs (out of the total permitted rate
of 0.557 cfs).

> In order to meet this requirement. Please modify this
section and Table 2.2 to reflect this.

> Additionally, it is unclear which permits are being
referred to under “Section 2.5 — Groundwater supply” as
the City has multiple wells named “Dutch Canyon” well
but two different permits, one of which they are not
allowed to divert water under at this point (Permit G-
17643) due to a development limitation of 0.0cfs. Please
modify this section and provide clarification as to which
permit the City is referring.

Meets requirement.

(2) A delineation of the current service areas and an
estimate of the population served and a description
of the methodology(ies) used to make the estimate;

Additional information needed to meet requirement. See page 2-1
and Figure 2.1.

» Please include the methodology used to make the
population estimate given (for example US census
Bureau, PSU, etc.). Meets requirement.
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(3) An assessment of the adequacy and reliability of
the existing water supply considering potential
limitations on continued or expanded use under
existing water rights resulting from existing and
potential future restrictions on the community's
water supply;

Does not meet requirement. See pages 2-12 through 2-13.

> Please modify this section to include whether the City’s
current supplies are adequate to fulfill the City’s needs
considering potential restrictions, such as declining
groundwater aquifer levels, etc.

> Are the City’s current water sources — both groundwater
and surface water (the City has a 10 cfs water right with a
1923 priority date for Gourley Creek for instance) and
access to over 2.34cfs of groundwater (out of the total
permitted rate of 4.457 cfs) — is this an adequate and
reliable supply for City?

> Please note: Permit G-15295 was superseded by Permit
G-17643 and currently has an extended completion date
to 10/1/2050.

» Permit G-17644 has an extended completion date to
10/1/2050 as well.

Still does not meet — Is the City’s current inventory with the
current restrictions and development limitations adequate or
does the City need greenlight water under one of its extended
permits in order to adequately fulfill its needs within the next
10 years?

(4) A quantification of the water delivered by the
water supplier that identifies current and available
historic average annual water use, peak seasonal
use, and average and peak day use;

Meets requirement. See pages 3-1 through 3-6, Sections 3.2-3.4.

General Comment pertaining to OAR 690-086-0140(5) below:

The listing of water rights in Table 2.2 and 2.4 of the City’'s WMCP needs some clarification/additional
information to address all of the items required by this section of the rules.

NOTE: A blank template is attached for your review and an electronic version can be provided.

(5) A tabular list of water rights held by the municipal water supplier that includes the following information:

(a) Application, permit, transfer, and certificate
numbers (as applicable);

Does not meets requirement.
See pages 2-9 through 2-11 and Table 2.4, Table 2.5.
» Transfers T-12258 (App G-15135), 12284 (App G-

15792), and 12586 (App G-9218) are missing from this
table. Meets requirement.

(b) Priority date(s);

Meets requirement.
See pages 2-9 through 2-11 and Table 2.4, Table 2.

(c) Source(s) of water;

Clarification required to meets requirement.
See pages 2-9 through 2-11 and Table 2.4, Table 2.5

» The transfers that added additional points of appropriation
under Permits G-17643 and G-17644) are not listed.
Meets requirement.
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(d) Type(s) of beneficial uses specified in the right;

Does not meet requirement. See pages 2-9 through 2-11 and
Table 2.4, Table 2.5
» This information is missing from the tabular list of water
rights. Meets requirement.

(e) Maximum instantaneous and annual quantity of
water allowed under each right;

Does not meet requirement. See pages 2-9 through 2-11 and
Table 2.4, Table 2.5

The following information needs to be modified in the table:

» Permit G-17644 is currently limited to 1.34cfs being:
o 0.76 cfs (0.49 mgd) from well 1 and;
o 0.58 cfs (0.37mgd) from well 2
o0 (out of the total permitted rate of 2.9cfs being 2.23
from well 1 and 0.67 cfs from well 2) and,;
> Permit G-17643 is currently limited to 0.0 cfs (out of the
total permitted rate of 0.557 cfs).
> In order to meet this requirement. Please update the table
to reflect this and the allowed totals.
> Please note: the permit amendments T-12258 and T-
12284, which added additional POA’s do not change the
extension of time and development limitation, which can
only be removed or changed through a Final Order
approving this WMCP that removes or modifies the
development limitations.{IMeets requirement.

(f) Maximum instantaneous and annual quantity of
water diverted under each right to date;

Does not meet requirement. See pages 2-9 through 2-11 and
Table 2.4, Table 2.
» This information is missing from the table.
Does not meet requirement — this information (max instant)
seems to still be missing. — please note — the max
instantaneous is typically the rate that a right is certificated at.

(9) Average monthly and daily diversions under
each right for the previous year, and if available for
the previous five years;

Does not meet requirement. See pages 2-9 through 2-11 and
Table 2.4, Table 2.
» Auverage daily diversion is missing from the table./Meets
requirement.

(h) Currently authorized date for completion of
development under each right; and

Does not meet requirement. See pages 2-9 through 2-11 and
Table 2.4, Table 2.
» This information is missing from the table./Meets
requirement.




Page 5 of 13

Environmental Concerns:

(i) Identification of any streamflow-dependent
species listed by a state or federal agency as
sensitive, threatened or endangered that are present
in the source, any listing of the source as water
quality limited and the water quality parameters for
which the source was listed, and any designation of
the source as being in a critical ground water area.

Additional information needed to meet requirement.
See pages 2-7 and 2-11 through 2-12. Sections 2.5 and 2.6.2

>

The following are missing from the sensitive species list
for ODFW:

Bull Trout — Sensitive

Steelhead: Summer/Coastal Rainbow Trout — Sensitive
Critical

Lower Willamette Chinook Salmon needs to include
spring run

Oregon Chub — Sensitive

Western Brook Lamprey — Sensitive

The following is missing from this section for Federal
NOAA Designations:

Lower Columbia Chinook Salmon: Threatened

Upper Willamette River Chinook Salmon: Threatened
Upper Willamette River Steelhead: Threatened

Meets requirement.

(6) A description of customers served including
other water suppliers and the estimated numbers;
general water use characteristics of residences,
commercial and industrial facilities, and any other
uses; and a comparison of the quantities of water
used in each sector with the quantities reported in
the water supplier's previously submitted water
management and conservation plan and progress
reports;

Meets requirement.
See pages 3-4 through 3, sections 3.3-3.4.

(7) ldentification and description of
interconnections with other municipal supply
systems;

Meets requirement.
See page 2-13, Section 2.8

(8) A schematic of the system that shows the
sources of water, storage facilities, treatment
facilities, major transmission and distribution lines,
pump stations, interconnections with other
municipal supply systems, and the existing and
planned future service area; and

Clarification needed to meet requirement.
See pages 2-3 and 2-5 and Figures 2-1 and 2-2.

>

>
>

Since the plan does not follow the rule guidance format,
the reviewer used the checklist and table of contents to
find each OAR reference and the location in the plan. For
this rule requirement, the guidance states that Figure 2-1
meets this requirement, however Figure 2-1 is the City’s
hydraulic profile, and Figure 2-2 is listed as the City
map/schematic.

Please clarify which is intended to meet this requirement.
Meets requirement.
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(9) A quantification and description of system
leakage that includes any available information
regarding the locations of significant losses.

Additional information needed to meet requirement.
See pages 5-4 through 5-9, Section 5.8

> Please provide water loss date for 2017 and 2018.
» Meets requirement. — 2018 water loss = 33%

OAR 690-086-0150 — Water Conservation

Element

(1) A progress report on the conservation measures
scheduled for implementation in a water
management and conservation plan previously
approved by the Department, if any;

Meets requirement.
See page 5-12, Table 5.8

(2) A description of the water supplier's water use
measurement and reporting program and a
statement that the program complies with the
measurement standards in OAR Chapter 690,
Division 85, that a time extension or waiver has
been granted, or that the standards are not
applicable;

Meets requirement.
See page 5-11, Section 5.13

(3) A description of other conservation measures, if
any, currently implemented by the water supplier,
including any measures required under water
supply contracts;

Meets requirement.
See page 5-12, Table 5.8
The City has no additional conservation measures.

(4) A description of the specific activities, along with

a schedule that establishes five-year benchmarks, for implementation of each of

the following conservation measures that are required of all municipal water suppliers:

(a) An annual water audit that includes a systematic
and documented methodology for estimating any
un-metered authorized and unauthorized uses;

Meets requirement.
See page 5-2, section 5.2

(b) If the system is not fully metered, a program to
install meters on all un-metered water service
connections. The program shall start immediately
after the plan is approved and shall identify the
number of meters to be installed each year with full
metering completed within five years of approval
of the water management and conservation plan;

Meets requirement.
See page 5-2, section 5.3

(c) A meter testing and maintenance program;

Meets requirement.
See page 5-2, section 5.3

(d) A rate structure under which customers' bills are
based, at least in part, on the quantity of water
metered at the service connections;

Meets requirement.
See page 5-3, section 5.4

(e) If the annual water audit indicates that system leakage exceeds 10 percent:
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(A) Within two years or approval of the water
management and conservation plan, the water
supplier shall provide a description and analysis
identifying potential factors for the loss and
selected action for remedy;

Additional information needed to meet requirement.
See page Section 5.6 and Table 5.6

» Since the City’s 2016 water loss was 36.9%, and unless
more recent water loss data is available to demonstrate
that the City’s water loss is less than 10%, this section
will need to be modified or provide additional
information in order to meet the requirement with a two
(2) year benchmark.

» Additionally, please modify this section to reflect dates
that are more recent or provide the results of the planned
and recent activities. Currently it states that the City will
begin flushing and testing operation in 2016 and conduct,
a water audit using AWWA tools in 2018. As it is
currently 2019, this section requires an update.

» In order to meet this requirement, please modify this
section with a two (2) year benchmark as required by the
revised OAR 690-086, which became effective
12/22/2018.

Meets requirement — SEE appendix D as well.

(B) If actions identified under subsection (A) do not
result in the reduction of Water Losses to 10
percent or less, within five years or approval of the
water management and conservation plan, the water
supplier shall:

Additional information needed to meet requirement.

» See comment above under OAR 690-086-0150 (4)(e)(A).
Meets requirement

(i) Develop and implement a regularly scheduled
and systematic program to detect and repair leaks in
the transmission and distribution system using
methods and technology appropriate to the size and
capability of the Municipal Water Supplier or a line
replacement program detailing the size and length
of pipe to be replaced each year; or

Additional information needed to meet requirement.

» See comment above under OAR 690-086-0150 (4)(e)(A).
Meets requirement

(ii) Develop and implement a water loss control
program consistent with American Water Works
Associations Standards;

Additional information needed to meet requirement.
See page Section 5.6 and Table 5.6

» See comment above under OAR 690-086-0150 (4)(e)(A).
Meets requirement

(f) A public education program to encourage
efficient water use and the use of low water use
landscaping that includes regular communication of
the supplier's water conservation activities and
schedule to customers;

Additional information needed to meet requirement.
See page 5-10, Section 5.9

> Please provide copies of the information provided with
bills and on the City’s website. Meets requirement

(5) If the supplier serves a population greater than 1,000 and proposes to expand or initiate diversion of water under an extended
permit for which resource issues have been identified under OAR 690-086-0140(5)(i), or if the supplier serves a population greater
than 7,500, a description of the specific activities, along with a schedule that establishes five-year benchmarks, for implementation of
each of the following measures; or documentation showing that implementation of the measures is neither feasible nor appropriate for
ensuring the efficient use of water and the prevention of waste:

(a) Technical and financial assistance programs
commensurate to the size of the Municipal Water
Supplier to encourage and aid residential,
commercial and industrial customers in
implementation of conservation measures;

Meets requirement.
See page 5-11, section 5.10
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(b) Supplier financed retrofitting or replacement of | Meets requirement.
existing inefficient water using fixtures, including .
distribution of residential conservation kits and See page 5-11, section 5.11
rebates for customer investments in water
conservation;

(c) Adoption of rate structures, billing schedules, Meets requirement.
and other associated programs that support and
encourage water conservation;

See page 5-3, section 5.4-5.5

(d) Water reuse, recycling, and non-potable water | Clarification needed to meet requirement.
opportunities; and See page 5-11, section 5.12

» This section states: “it is recommended that the City
investigate the cost/benefit of infrastructure upgrades to
allow as part of an ongoing facility plan.” By whom?
Please revise statement as to what the City will be doing
or has done, not what is recommended. [Meets
requirement

(e) Any other conservation measures identified by Meets requirement.
the water supplier that would improve water use See page 5-12, Table 5-.8.

efficiency.
Plan states the City has no other conservation measures at this
point.

OAR 690-086-0160 — Municipal Water Curtailment Element

(1) A description of the type, frequency and Meets requirement,

magnitude of supply deficiencies within the past 10
years and current capacity limitation. The
description shall include an assessment of the
ability of the water supplier to maintain delivery
during long-term drought or other source shortages
caused by a natural disaster, source contamination,
legal restrictions on water use, or other
circumstances;

See pages 6-1 through 6-2, Section 6.2

(2) A list of three or more stages of alert for Clarification needed to meet requirement.

potential shortage or water service difficulties. The .
stages shall range from a potential or mild alert, See pages 6-1 through 6-5, Sections 6.2-6.3

increasing through a serious situation to a critical » Section 6.3 states that the draft curtailment plan “will be
emergency;, considered” by the City council during 2018. As this plan
was submitted in 2019, what was the outcome? Meets
requirement

(3) A description of pre-determined levels of Meets requirement.
severity of shortage or water service difficulties .

that will trigger the curtailment actions under each See pages 6-4 through 6-5, Table 6-.4 and Sections 6.2-6.3
stage of alert to provide the greatest assurance of Four (4) stages of alert with stage one being voluntary.
maintaining potable supplies for human
consumption; and

(4) A list of specific standby water use curtailment | Meets requirement.
actions for each stage of alert ranging from notice .

to the public of a potential alert, increasing through See pages 6-4 through 6-5, Table 6-.4 and Sections 6.2-6.3
limiting nonessential water use, to rationing and/or | Four (4) stages of alert with stage one being voluntary.

loss of service at the critical alert stage.
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OAR 690-086-0170 — Municipal Water Supply Element

(1) A delineation of the current and future service
areas consistent with state land use law that
includes available data on population projections
and anticipated development consistent with
relevant acknowledged comprehensive land use
plans and urban service agreements or other
relevant growth projections;

Meets requirement.
See pages 3-7 through 3-10, Figure 2.1, Section 3.5

Current demand projections show demonstrated the city will need
by 2038 access to a total of 2.97mgd (4.59cfs) out of the current
authorized total of 10.56mgd (16.33cfs) of which 2.34cfs (out of
total permitted rate of 4.457cfs) they are currently authorized to
divert in groundwater and 14.0cfs in surface water. However it is
unclear if or how much greenlight water they are requesting to
divert under their extended permits to meet their needs for the
next 10 and eventually 20 years.
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(2) An estimated schedule that identifies when the
water supplier expects to fully exercise each of the
water rights and water use permits currently held by
the supplier;

Additional information needed to meet requirement.
Section 4.5

» For this section, please include permit numbers when
referencing wells as it’s unclear which permit is being
referenced when both are call “Dutch Canyon Well” and
Table 2.4 states that former Permit 15295 (now 17643) is
listed as Dutch Canyon Well and Table 2.5 lists is as
“Miller Road Well 1.”

» Additionally, this section states that “New Dutch
Canyon” well will begin operating in 2018, but it is
unclear to which permit this is referring and as this plan
was submitted in 2019, this will need to be updated to
reflect status for current year.

> Finally, table 2.4 states that Permit G-17644 has well #1
and Well #2 and is the Miller road area (3 wells), Table
2.5 lists Permit G-17644 has Miller Road well 2 and
Miller Road well 3 and Section 4.5 is referring to Miller
Road well no. 4 and 5?

» Itis very unclear which permits the City is stating they
need greenlight water under and how much?

» For reference: Permit G-17644 (which after Transfer T-
12284 has seven (7) wells permitted under it is currently
limited to 1.34cfs being:

o 0.76 cfs (0.49 mgd) from well 1 and;

0 0.58 cfs (0.37mgd) from well 2

o0 (out of the total permitted rate of 2.9cfs being 2.23
from well 1 and 0.67 cfs from well 2) and;

> Permit G-17643 is currently limited to 0.0 cfs (out of the
total permitted rate of 0.557 cfs).

If the city is requesting greenlight water under either of its
extended permits with development limitations, that request
needs to be made in cfs based on the permit numbers and
evidence needs to clearly demonstrate this need.

It’s still unclear what the City is requesting. The section now
states that the City plans to divert through 7 points of
appropriation under Permit G-17643 which has 6 points of
appropriation and mentions they need 0.540cfs (is this a
greenlight water request?) — the permit is for up to 0.557 and
that in the future they will need 1.02cfs — but don’t state
under which permit as any further diversion beyond the
permitted rate of 0.557cfs under Permit G-17643 would be
considered enlargement. Additionally, this permit’s wells are
referred to as Miller Road Water right but according to
Table 2.4 these wells are considered the Dutch Canyon well
area?

Additionally, Table 4.5 lists a greenlight water request under
a Permit G-8315 - is this supposed to G-8615?This section
needs to be cleaned up prior to approval so that the
greenlight water request on the next page matches what is
being written.
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(3) Based on the information in (1), an estimate of
the water supplier's water demand projections for
10 and 20 years, and at the option of the municipal
water supplier, longer periods;

Meets requirement.
See page 3-9, Section 3.6

(4) A comparison of the projected water needs and
the sources of water currently available to the
municipal water supplier and to any other suppliers
to be served considering the reliability of existing
sources;

Clarification required.
See pages 4-3 through 4-4, Figure 4.1, Table 4.4
» Please modify this section to reflect what is listed in OAR
690-086-0170 (2) above. As it is unclear which permits
the City is requesting greenlight water under and how
much they are requesting under each permit. See
comments above.

(5) If any expansion or initial diversion of water allocated under existing permits is necessary to meet the needs shown in (3), an
analysis of alternative sources of water that considers availability, reliability, feasibility and likely environmental impacts. The
analysis shall consider the extent to which the projected water needs can be satisfied through:

(a) Implementation of conservation measures
identified under OAR 690-086-0150;

Does not meet requirement.
See pages 4-6 through 4-10, Section 4.6 and 4.7.

» This section does not address how implementation of
conservation measures such as a reduction in non-revenue
water will delay the need to initiate diversion of water
under either of the City’s extended permits is mentioned
in this section?

» With water loss of approximately 36.9% the City is
potentially losing 0.86cfs of groundwater to leakage.

Meets requirement. See page 4-5.

(b) Interconnection with other municipal supply
systems and cooperative regional water
management; and

Meets requirement.
See pages 4-6 through 4-10, Section 4.6 and 4.7.

(c) Any other conservation measures that would
provide water at a cost that is equal to or lower than
the cost of other identified sources.

Does not meet requirement.
See pages 4-6 through 4-10, Section 4.6 and 4.7.

» This is not addressed in this section.
Meets requirement.
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(6) If any expansion or initial diversion of water
allocated under existing permits is necessary to
meet the needs shown in (3), a quantification of the
maximum rate and monthly volume of water to be
diverted under each of the permits;

Clarification needed to meet requirement.
See page 7-1, Section 7.2.

>

Y YVV

This section states that the City will need to divert
695gpm or 1.548 cfs under each permit being: G-8615, G-
15295 (now G-17643), and G-15492 (now G-17644).
Permit G-1764 is only permitted for 0.557cfs and;
Permit G-8615 is permitted for 0.89cfs.

Why is the City stating they will need to divert a higher
rate than what they are currently permitted for?

In order to meet this requirement, modify this section to
clearly state what the City will need to divert under their
extended permits in order to meet their needs by 2039.
Please note; additional points of appropriation under
existing permits do not change the original rate that was
permitted. The rate is split amongst the additional points
of appropriation.

Meets requirement.

(7) For any expansion or initial diversion of water
under existing permits, a description of mitigation
actions the water supplier is taking to comply with
legal requirements including but not limited to the
Endangered Species Act, Clean Water Act, Safe
Drinking Water Act; and

Meets requirement. See page 7-2, section 7.3

(8) If acquisition of new water rights will be necessary within the next 20 years to meet the needs shown in (3), an analysis of
alternative sources of the additional water that considers availability, reliability, feasibility and likely environmental impacts and a
schedule for development of the new sources of water. The analysis shall consider the extent to which the need for new water rights

can be eliminated through:

(a) Implementation of conservation measures
identified under OAR 690-086-0150;

Meets requirement. See pages 4-6 through 4-9. Section 4.6 and
Table 4.5.

>

Please note: this section references the City’s Water
System Master Plan, to which WRD does not have access.

(b) Interconnection with other municipal supply
systems and cooperative regional water
management; and

Meets requirement. See pages 4-6 through 4-9. Section 4.6 and
Table 4.5.

(c) Any other conservation measures that would
provide water at a cost that is equal to or lower than
the cost of other identified sources.

Does not meet requirement. See pages 4-10.

>

Rule requires the City review any other conservation
measures other than required by rule that would provide
water at a cost that is equal to or lower than the cost of
other identified sources. Meets requirement.
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OAR 690-086-0130 — Approval Criteria for Access to Water under an Extended Permit

Requests for Greenlight Water:

(7) If during the next 20 years the maximum rate of water diverted under an extended permit will be greater than the maximum rate
authorized for diversion under the extension or previously approved water management and conservation plan;

(a) The plan includes a schedule for development
of any conservation measures that would provide
water at a cost that is equal to or lower than the cost
of other identified sources, unless the supplier has
provided sufficient justification for the factors used
in selecting other sources for development or the
supplier serves a population of less than 1,000;

Does not meet requirement.

> Itisunclear if or how much greenlight water the City is
requesting under each of its extended permits with
development limitations (G-17644 and G-17643). To
meet this requirement. Please modify this plan to clearly
demonstrate how much water the City will require based
on current supply and water rights to meet demands
during the next 20 years and how much water under each
extended permit the City will require to meet those
demands. Meets requirement.

(b) Increased use from the source is the most
feasible and appropriate water supply alternative
available to the supplier; and

Does not meet requirement.

» Itisunclear if or how much greenlight water the City is
requesting under each of its extended permits with
development limitations (G-17644 and G-17643). To
meet this requirement. Please modify this plan to clearly
demonstrate how much water the City will require based
on current supply and water rights to meet demands
during the next 20 years and how much water under each
extended permit the City will require to meet those
demands. Meets requirement.

(c) If mitigation is legally required to address
limitations or restrictions on the development of
permits for which resource issues are identified
under OAR 690-086-0140(5)(i), the plan contains
documentation that the supplier is complying with
the mitigation requirements. The Department may
consult with federal and state agencies in making
this determination; and

Meets requirement. See pages 7-2, Section 7.3.

February 7, 2003 — dp
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Water Resources Department
North Mall Office Building

Kate Brown, Governor

725 Summer St NE, Suite A

Salem, OR 97301

Phone (503) 986-0900

' Fax (503) 986-0904
April 23, 2019 www.Oregon.gov/OWRD

City of Scappoose

Attn: Darryl Sykes
33568 E. Columbia Ave
Scappoose, OR 97056

SUBJECT: Water Management and Conservation Plan
Dear Mr. Sykes:

Thank you for preparing the City of Scappoose’s (City) Water Management and
Conservation Plan (WMCP) for submittal on February 25, 2019. The Department
appreciates the City’s commitment to water conservation and management.

Our Department has completed a review of the City’s WMCP, and pursuant to OAR 690-
086-0905, the Department published notice of the availability of the plan for review on
February 26, 2019. We received no comments during the 30-day public comment period.

Overall, the City’s plan was very good and includes most of the elements required by
OAR 690-086. The results of our review are provided in the attached review worksheet.

There are two alternatives available to the City of Scappoose in response to this review
The City may choose to:

1. Identify information in the draft plan that we may have missed that would alter
the results of the review and provide a basis for concluding that the plan is fully
consistent with OAR Chapter 690, Division 86; or

2. Modify the draft plan to address the deficiencies identified in the attached
comments and review worksheet.

NOTE: The Department’s preferred method is to receive a “preliminary”
revised plan with edits identified (i.e., track-changes, red-line, etc.). You may
also use the review worksheet format to assist in responding to the
Department’s comments. The Department will review the “preliminary”
revised plan and, when all deficiencies have been sufficiently addressed, will
notify you to submit the final revised plan.

Please notify us by May 24, 2019, of the alternative you wish to pursue or if you would
like additional time to evaluate these alternatives. If you select to modify your plan under
Alternative 2, please indicate the date by which you can submit the additional

@



WMCP Review
April 23, 2019
Page 2 of 2

information. If you do not notify us by August 22, 2019 of the alternative you wish to
pursue, we will issue an order on your water management and conservation plan, as we
understand it now.

Please do not hesitate to contact me by telephone at 503-986-0919 or by e-mail at
Kerri.H.Cope@oregon.gov if you have any questions or if I can be of any assistance.

Sincerely,

Kerri H. Cope :
Water Management and Conservation Analyst
Water Right Services Division

Enclosure

cc: WMCP File
District 18 Watermaster, Jake Constans
Carollo, Attn: Daniel Reisinger, 720 SW Washington St. Ste 550, Portland, OR 97205



Oregon Water Resources Department (OWRD)

Municipal Water Management and Conservation Plan (WMCP) Review Worksheet
(OAR Chapter 690, Division 086)

Name of Supplier: City of Scappoose (Date WMCP Received by OWRD: Feb. 25, 2019 )

OWRD Reviewer: Kerri H. Cope
Date of OWRD Review: April, 2019
Reason for submittal of the WMCP: Extension of time for Permit G-15491 signed August 29,

2014 required submittal of WMCP by August 29, 2017, and
an extension of time for Permit G-15295 signed December
12, 2014 required submittal by December 12, 2017. The
earlier date of August 29, 2017 trumped the second date. The
City asked for additional time for submittal to march 29,
2018.

If a previous WMCP has been submitted, was  No, a work plan was not required in the Final Order
it approved contingent upon the completion of approving the City’s previous WMCP.

certain Work Plan activities?

If so, list those Work Plan items here:

Are there any “Development Limitation” Yes

conditions established by a Final Order > Permit G-17644 (formerly G-15491) includes a
approving a previous WMCP or Permit development limitation of 1.34cfs (out of the total
Extension of Time? permitted rate of 2.9¢fs) being 0.76 cfs from Miller

Road Well 1 and 0.58cfs from Miller Road Well 2.

» Permit G-17643 (formerly G-15295) includes a
development limitation of 0.0 cfs (out of the total
permitted rate of 0.557 cfs).

> Both development limitations require submittal of a
WMCP and evidence provided within the WMCP that
support removal of all or a portion of the development
limitation under each permit, which can only be
achieved through a Final Order approving this WMCP
and removing or modifying the development
limitations.

Rule Reference OWRD Review Comment

ORS 536.050(1)(u) — Fees for Water Management and Conservation Plans

$1040 — for examination of a Plan submitted bya ~ $2090 was paid 2/11/19; however, plan was not complete until

municipal water supplier serving a population of Feb. 25, 2019 due to local gov. notice.

1,000 or fewer; or . .
Service population est. of 7560.

$2090 — for examination of a Plan submitted by a
municipal water supplier serving a population of
more than 1,000.

Current fee schedule effective July 1, 2017 (ORS 536.050).
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OAR 690-086-0125 — Additional Requirements

(5) A list of the affected local governments to Meets requirement. See page 1-2 and appendix A.
whom the draft plan was made available pursuant

to 690-086-0120(8) and a copy of any comments on

the plan provided by the local governments;

(6) A proposed date for submittal of an updated Meets requirement. See Table 1.1 on page 1-2 and Section 7.5
plan within no more than 10 years based on the

proposed schedule for implementation of

conservation measures, any relevant schedules for

other community planning activities, and the rate of

growth or other changes expected by the water

supplier; or an explanation of why submittal of an

updated plan is unnecessary and should not be

required by the Department; and

(7) If the municipal water supplier is requesting Meets requirement. See Section 5.3, page 5-2.
additional time to implement metering as required . .

under OAR 690-086-0150(4)(b) or a benchmark ~ System is fully metered.

established in a previously approved plan,

documentation showing additional time is

necessary to avoid unreasonable and excessive

costs.
OAR 690-086-0140 — Water Supplier Description
(1) A description of the supplier's source(s) of Clarification required to meet requirement. See pages 2-6 through

water; including diversion, storage and regulation 2-9 and Table 2.2.

facilities; exchange agreements; intergovernmental . . . e .
cooperation agreements; and water supply or This section neglects to include the development limitations for

delivery contracts; the following:

» Permit G-17644 of 1.34cfs being 0.76 cfs from well 1 and
0.58 cfs from well 2 (out of the total permitted rate of
2.9cfs being 2.23 from well 1 and 0.67 cfs from well 2)
and; -

» Permit G-17643 of 0.0 cfs (out of the total permitted rate
0f 0.557 cfs).

> In order to meet this requirement. Please modify this
section and Table 2.2 to reflect this.

> Additionally, it is unclear which permits are being
referred to under “Section 2.5 — Groundwater supply” as
the City has multiple wells named “Dutch Canyon” well
but two different permits, one of which they are not
allowed to divert water under at this point (Permit G-
17643) due to a development limitation of 0.0cfs. Please
modify this section and provide clarification as to which
permit the City is referring.

(2) A delineation of the current service areas and an  Additional information needed to meet requirement. See page 2-1
estimate of the population served and a description 514 Figure 2.1
of the methodology(ies) used to make the estimate;
» Please include the methodology used to make the
population estimate given (for example US census

Bureau, PSU, etc.).
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(3) An assessment of the adequacy and reliability of  Does not meet requirement. See pages 2-12 through 2-13.

the existing water supply considering potential
limitations on continued or expanded use under
existing water rights resulting from existing and
potential future restrictions on the community's
water supply;

(4) A quantification of the water delivered by the
water supplier that identifies current and available
historic average annual water use, peak seasonal
use, and average and peak day use;

» Please modify this section to include whether the City’s
current supplies are adequate to fulfill the City’s needs
considering potential restrictions, such as declining
groundwater aquifer levels, etc.

» Are the City’s current water sources — both groundwater
and surface water (the City has a 10 cfs water right with a
1923 priority date for Gourley Creek for instance) and
access to over 2.34cfs of groundwater (out of the total
permitted rate of 4.457 cfs) — is this an adequate and
reliable supply for City?

» Please note: Permit G-15295 was superseded by Permit
G-17643 and currently has an extended completion date
to 10/1/2050.

» Permit G-17644 has an extended completion date to
10/1/2050 as well.

Meets requirement. See pages 3-1 through 3-6, Sections 3.2-3.4.

General Comment pertainina  OAR 690-086-0140(5) below:

The listing of water rights in Table 2.2 and 2.4 of the City’s WMCP needs some clarification/additional
information to address all of the items required by this section of the rules.

NOTE: A blank template is attached for your review and an electronic version can be provided.

(5) A tabular list of water rights held by the municipal water supplier that includes the following information:

(a) Application, permit, transfer, and certificate
numbers (as applicable);

(b) Priority date(s);

(¢) Source(s) of water;

(d) Type(s) of beneficial uses specified in the right;

Does not meets requirement.
See pages 2-9 through 2-11 and Table 2.4, Table 2.5.

» Transfers T-12258 (App G-15135), 12284 (App G-
15792), and 12586 (App G-9218) are missing from this
table.

Meets requirement.
See pages 2-9 through 2-11 and Table 2.4, Table 2.

Clarification required to meets requirement.
See pages 2-9 through 2-11 and Table 2.4, Table 2.5
» The transfers that added additional points of appropriation
under Permits G-17643 and G-17644) are not listed.
Does not meet requirement. See pages 2-9 through 2-11 and
Table 2.4, Table 2.5

» This information is missing from the tabular list of water
rights.



(e) Maximum instantaneous and annual quantity of
water allowed under each right;

(f) Maximum instantaneous and annual quantity of
water diverted under each right to date;

(2) Average monthly and daily diversions under
each right for the previous year, and if available for
the previous five years;

(h) Currently authorized date for completion of
development under each right; and

Environmental Concerns:

(i) Identification of any streamflow-dependent
species listed by a state or federal agency as
sensitive, threatened or endangered that are present
in the source, any listing of the source as water
quality limited and the water quality parameters for
which the source was listed, and any designation of
the source as being in a critical ground water area.
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Does not meet requirement. See pages 2-9 through 2-11 and
Table 2.4, Table 2.5
The following information needs to be modified in the table:
» Permit G-17644 is currently limited to 1.34cfs being:
o 0.76 cfs (0.49 mgd) from well 1 and;
o 0.58 cfs (0.37mgd) from well 2
o (out of the total permitted rate of 2.9cfs being 2.23
from well 1 and 0.67 cfs from well 2) and;

» Permit G-17643 is currently limited to 0.0 cfs (out of the
total permitted rate of 0.557 cfs).

» In order to meet this requirement. Please update the table
to reflect this and the allowed totals.

» Please note: the permit amendments T-12258 and T-
12284, which added additional POA’s do not change the
extension of time and development limitation, which can
only be removed or changed through a Final Order
approving this WMCP that removes or modifies the
development limitations.

Does not meet requirement. See pages 2-9 through 2-11 and
Table 2.4, Table 2.

» This information is missing from the table.

Does not meet requirement. See pages 2-9 through 2-11 and
Table 2.4, Table 2.

» Average daily diversion is missing from the table.

Does not meet requirement. See pages 2-9 through 2-11 and
Table 2.4, Table 2.

» This information is missing from the table.

Additional information needed to meet requirement.
See pages 2-7 and 2-11 through 2-12. Sections 2.5 and 2.6.2
» The following are missing from the sensitive species list
for ODFW:
Bull Trout — Sensitive
Steelhead: Summer/Coastal Rainbow Trout — Sensitive
Critical
e TLower Willamette Chinook Salmon needs to include
spring run
Oregon Chub — Sensitive
Western Brook Lamprey — Sensitive

» The following is missing from this section for Federal
NOAA Designations:
Lower Columbia Chinook Salmon: Threatened
Upper Willamette River Chinook Salmon: Threatened
Upper Willamette River Steelhead: Threatened



(6) A description of customers served including
other water suppliers and the estimated numbers;
general water use characteristics of residences,
commercial and industrial facilities, and any other
uses; and a comparison of the quantities of water
used in each sector with the quantities reported in
the water supplier's previously submitted water
management and conservation plan and progress
reports;

(7) Identification and description of

interconnections with other municipal supply
systems;

(8) A schematic of the system that shows the
sources of water, storage facilities, treatment
facilities, major transmission and distribution lines,
pump stations, interconnections with other
municipal supply systems, and the existing and
planned future service area; and

(9) A quantification and description of system
leakage that includes any available information
regarding the locations of significant losses.

Meets requirement.
See pages 3-4 through 3, sections 3.3-3.4

Meets requirement.
See page 2-13, Section 2.8

Clarification needed to meet requirement.
See pages 2-3 and 2-5 and Figures 2-1 and 2-2.
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» Since the plan does not follow the rule guidance format,
the reviewer used the checklist and table of contents to
find each OAR reference and the location in the plan. For
this rule requirement, the guidance states that Figure 2-1
meets this requirement, however Figure 2-1 is the City’s
hydraulic profile, and Figure 2-2 is listed as the City

map/schematic.

» Please clarify which is intended to meet this requirement.

Additional information needed to meet requirement.

See pages 5-4 through 5-9, Section 5.8

» Please provide water loss date for 2017 and 2018

OAR 690-086-0150 — Water Conservation Element

(1) A progress report on the conservation measures
scheduled for implementation in a water
management and conservation plan previously
approved by the Department, if any;

(2) A description of the water supplier's water use
measurement and reporting program and a
statement that the program complies with the
measurement standards in OAR Chapter 690,
Division 85, that a time extension or waiver has
been granted, or that the standards are not
applicable;

(3) A description of other conservation measures, if
any, currently implemented by the water supplier,
including any measures required under water
supply contracts;

Meets requirement.
See page 5-12, Table 5.8

Meets requirement.
See page 5-11, Section 5.13

Meets requirement.
See page 5-12, Table 5.8

The City has no additional conservation measures.

(4) A description of the specific activities, along with a schedule that establishes five-year benchmarks, for implementation of each of
the following conservation measures that are required of all municipal water suppliers:

(a) An annual water audit that includes a systematic
and documented methodology for estimating any
un-metered authorized and unauthorized uses;

Meets requirement.
See page 5-2, section 5.2



(b) If the system is not fully metered, a program to
install meters on all un-metered water service
connections. The program shall start immediately
after the plan is approved and shall identify the
number of meters to be installed each year with full
metering completed within five years of approval
of the water management and conservation plan;

(¢) A meter testing and maintenance program,

(d) A rate structure under which customers' bills are
based, at least in part, on the quantity of water
metered at the service connections;
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Meets requirement.
See page 5-2, section 5.3

Meets requirement.
See page 5-2, section 5.3

Meets requirement.
See page 5-3, section 5.4

(e) If the annual water audit indicates that system leakage exceeds 10 percent:

(A) Within two years or approval of the water
management and conservation plan, the water
supplier shall provide a description and analysis
identifying potential factors for the loss and
selected action for remedy;

(B) If actions identified under subsection (A) do not
result in the reduction of Water Losses to 10
percent or less, within five years or approval of the
water management and conservation plan, the water
supplier shall:

(i) Develop and implement a regularly scheduled
and systematic program to detect and repair leaks in
the transmission and distribution system using
methods and technology appropriate to the size and
capability of the Municipal Water Supplier or a line
replacement program detailing the size and length
of pipe to be replaced each year; or

(ii) Develop and implement a water loss control
program consistent with American Water Works
Associations Standards;

Additional information needed to meet requirement.
See page Section 5.6 and Table 5.6

» Since the City’s 2016 water loss was 36.9%, and unless
more recent water loss data is available to demonstrate
that the City’s water loss is less than 10%, this section
will need to be modified or provide additional
information in order to meet the requirement with a two
(2) year benchmark.

> Additionally, please modify this section to reflect dates
that are more recent or provide the results of the planned
and recent activities. Currently it states that the City will
begin flushing and testing operation in 2016 and conduct,
a water audit using AWWA tools in 2018. As it is
currently 2019, this section requires an update.

» In order to meet this requirement, please modify this
section with a two (2) year benchmark as required by the
revised OAR 690-086, which became effective )
12/22/2018.

Additional information needed to meet requirement.
> See comment above under OAR 690-086-0150 (4)(e)(A).

Additional information needed to meet requirement.
» See comment above under OAR 690-086-0150 (4)(e)(A).

Additional information needed to meet requirement.
See page Section 5.6 and Table 5.6
» See comment above under OAR 690-086-0150 (4)(e)(A).
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(f) A public education program to encourage Additional information needed to meet requirement.
efficient water use and the use of low water use

landscaping that includes regular communication o
the supplier's water conservation activities and > Please provide copies of the information provided with

schedule to customers; bills and on the City’s website.

¢ See page 5-10, Section 5.9

(5) If the supplier serves a population greater than 1,000 and proposes to expand or initiate diversion of water under an extended
permit for which resource issues have been identified under OAR 690-086-0140(5)(i), or if the supplier serves a population greater
than 7,500, a description of the specific activities, along with a schedule that establishes five-year benchmarks, for implementation of
each of the following measures; or documentation showing that implementation of the measures is neither feasible nor appropriate for
ensuring the efficient use of water and the prevention of waste:

(a) Technical and financial assistance programs Meets requirement.
commensurate to the size of the Municipal Water
Supplier to encourage and aid residential,
commercial and industrial customers in
implementation of conservation measures;

See page 5-11, section 5.10

(b) Supplier financed retrofitting or replacement of  Meets requirement.
existing inefficient water using fixtures, including
distribution of residential conservation kits and
rebates for customer investments in water
conservation;

See page 5-11, section 5.11

(¢) Adoption of rate structures, billing schedules, Meets requirement.
and other associated programs that support and
encourage water conservation;

See page 5-3, section 5.4-5.5

(d) Water reuse, recycling, and non-potable water  Clarification needed to meet requirement.
opportunities; and See page 5-11, section 5.12
» This section states: “it is recommended that the City
investigate the cost/benefit of infrastructure upgrades to
allow as part of an ongoing facility plan.” By whom?
Please revise statement as to what the City will be doing
or has done, not what is recommended.

(e) Any other conservation measures identified by Meets requirement.

the water supplier that would improve water use

efficiency. See page 5-12, Table 5-.8.
Plan states the City has no other conservation measures at this
point.

OAR 690-086-0160 — Municipal Water Curtailment Element

(1) A description of the type, frequency and Meets requirement.

magnitude of supply deficiencies within the past 10
years and current capacity limitation. The
description shall include an assessment of the
ability of the water supplier to maintain delivery
during long-term drought or other source shortages
caused by a natural disaster, source contamination,
legal restrictions on water use, or other
circumstances;

See pages 6-1 through 6-2, Section 6.2



(2) A list of three or more stages of alert for
potential shortage or water service difficulties. The
stages shall range from a potential or mild alert,
increasing through a serious situation to a critical
emergency;

(3) A description of pre-determined levels of
severity of shortage or water service difficulties
that will trigger the curtailment actions under each
stage of alert to provide the greatest assurance of
maintaining potable supplies for human
consumption; and

(4) A list of specific standby water use curtailment
actions for each stage of alert ranging from notice
to the public of a potential alert, increasing through
limiting nonessential water use, to rationing and/or
loss of service at the critical alert stage.

Page 8 of 11

Clarification needed to meet requirement.
See pages 6-1 through 6-5, Sections 6.2-6.3

> Section 6.3 states that the draft curtailment plan “will be
considered” by the City council during 2018. As this plan
was submitted in 2019, what was the outcome?

Meets requirement.
See pages 6-4 through 6-5, Table 6-.4 and Sections 6.2-6.3
Four (4) stages of alert with stage one being voluntary.

Meets requirement.
See pages 6-4 through 6-5, Table 6-.4 and Sections 6.2-6.3
Four (4) stages of alert with stage one being voluntary.

OAR 690-086-0170 — Municipal Water Supply Element

(1) A delineation of the current and future service
areas consistent with state land use law that
includes available data on population projections
and anticipated development consistent with
relevant acknowledged comprehensive land use
plans and urban service agreements or other
relevant growth projections;

Meets requirement.
See pages 3-7 through 3-10, Figure 2.1, Section 3.5

Current demand projections show demonstrated the city will need
by 2038 access to a total of 2.97mgd (4.59¢fs) out of the current
authorized total of 10.56mgd (16.33¢fs) of which 2.34cfs (out of
total permitted rate of 4.457cfs) they are currently authorized to
divert in groundwater and 14.0cfs in surface water. However it is
unclear if or how much greenlight water they are requesting to
divert under their extended permits to meet their needs for the
next 10 and eventually 20 years.



(2) An estimated schedule that identifies when the
water supplier expects to fully exercise each of the
water rights and water use permits currently held by
the supplier;

(3) Based on the information in (1), an estimate of
the water supplier's water demand projections for
10 and 20 years, and at the option of the municipal
water supplier, longer periods;

(4) A comparison of the projected water needs and
the sources of water currently available to the
municipal water supplier and to any other suppliers
to be served considering the reliability of existing
sources;

Page 9 of 11

Additional information needed to meet requirement.
Section 4.5

>

>

For this section, please include permit numbers when
referencing wells as it’s unclear which permit is being
referenced when both are call “Dutch Canyon Well” and
Table 2.4 states that former Permit 15295 (now 17643) is
listed as Dutch Canyon Well and Table 2.5 lists is as
“Miller Road Well 1.”
Additionally, this section states that “New Dutch
Canyon” well will begin operating in 2018, but it is
unclear to which permit this is referring and as this plan
was submitted in 2019, this will need to be updated to
reflect status for current year.
Finally, table 2.4 states that Permit G-17644 has well #1
and Well #2 and is the Miller road area (3 wells), Table
2.5 lists Permit G-17644 has Miller Road well 2 and
Miller Road well 3 and Section 4.5 is referring to Miller
Road well no. 4 and 5?
It is very unclear which permits the City is stating they
need greenlight water under and how much?
For reference: Permit G-17644 (which after Transfer T-
12284 has seven (7) wells permitted under it is currently
limited to 1.34cfs being:

o 0.76 cfs (0.49 mgd) from well 1 and;

o 0.58 cfs (0.37mgd) from well 2

o (out of the total permitted rate of 2.9cfs being 2.23

from well 1 and 0.67 cfs from well 2) and;

Permit G-17643 is currently limited to 0.0 cfs (out of the
total permitted rate of 0.557 cfs).

If the city is requesting greenlight water under either of its
extended permits with development limitations, that request
needs to be made in cfs based on the permit numbers and
evidence needs to clearly demonstrate this need.

Meets requirement.

See page 3-9, Section 3.6

Clarification required.
See pages 4-3 through 4-4, Figure 4.1, Table 4.4

>

Please modify this section to reflect what is listed in OAR
690-086-0170 (2) above. As it is unclear which permits
the City is requesting greenlight water under and how
much they are requesting under each permit.
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(5) If any expansion or initial diversion of water allocated under existing permits is necessary to meet the needs shown 1 (3), an
analysis of alternative sources of water that considers availability, reliability, feasibility and likely environmental impacts. The
analysis shall consider the extent to which the projected water needs can be satisfied through:

(a) Implementation of conservation measures
identified under OAR 690-086-0150;

(b) Interconnection with other municipal supply
systems and cooperative regional water
management; and

(c) Any other conservation measures that would
provide water at a cost that is equal to or lower than
the cost of other identified sources.

(6) If any expansion or initial diversion of water
allocated under existing permits is necessary to
meet the needs shown in (3), a quantification of the
maximum rate and monthly volume of water to be
diverted under each of the permits;

(7) For any expansion or initial diversion of water
under existing permits, a description of mitigation
actions the water supplier is taking to comply with
legal requirements including but not limited to the
Endangered Species Act, Clean Water Act, Safe
Drinking Water Act; and

Does not meet requirement.
See pages 4-6 through 4-10, Section 4.6 and 4.7.

» This section does not address how implementation of
conservation measures such as a reduction in non-revenue
water will delay the need to initiate diversion of water
under either of the City’s extended permits is mentioned
in this section?

» With water loss of approximately 36.9% the City is
potentially losing 0.86¢fs of groundwater to leakage.

Meets requirement.
See pages 4-6 through 4-10, Section 4.6 and 4.7.

Does not meet requirement.
See pages 4-6 through 4-10, Section 4.6 and 4.7
» This is not addressed in this section.

Clarification needed to meet requirement.
See page 7-1, Section 7.2.

» This section states that the City will need to divert
695gpm or 1.548 c¢fs under each permit being: G-8615, G-
15295 (now G-17643), and G-15492 (now G-17644).
Permit G-1764 is only permitted for 0.557cfs and;
Permit G-8615 is permitted for 0.89cfs.
Why is the City stating they will need to divert a higher
rate than what they are currently permitted for?
In order to meet this requirement, modify this section to
clearly state what the City will need to divert under their
extended permits in order to meet their needs by 2039.
> Please note; additional points of appropriation under
existing permits do not change the original rate that was
permitted. The rate is split amongst the additional points
of appropriation.

YV VVV

Meets requirement. See page 7-2, section 7.3

(8) If acquisition of new water rights will be necessary within the next 20 years to meet the needs shown in (3), an analysis of
alternative sources of the additional water that considers availability, reliability, feasibility and likely environmental impacts and a
schedule for development of the new sources of water. The analysis shall consider the extent to which the need for new water rights

can be eliminated through:
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(a) Implementation of conservation measures Meets requirement. See pages 4-6 through 4-9. Section 4.6 and
identified under OAR 690-086-0150; Table 4.5.

» Please note: this section references the City’s Water
System Master Plan, to which WRD does not have access
(b) Interconnection with other municipal supply Meets requirement. See pages 4-6 through 4-9. Section 4.6 and

systems and cooperative regional water Table 4.5
management; and

(¢) Any other conservation measures that would Does not meet requirement. See pages 4-10.
provide water at a cost that is equal to or lower than

the cost of other identified sources. » Rule requires the City review any other conservation

measures other than required by rule that would provide
water at a cost that is equal to or lower than the cost of
other identified sources.

OAR 690-086-0130 — Approval Criteria for Access to Water under an Extended Permit

Requests for Greenlight Water:

(7) If during the next 20 years the maximum rate of water diverted under an extended permit will be greater than the maximum rate
authorized for diversion under the extension or previously approved water management and conservation plan;

(a) The plan includes a schedule for development Does not meet requirement.

ti that 1d id . . . o .
of any conservation measures that would provide > It is unclear if or how much greenlight water the City is

water at a cost that is equal to or lower than the cost - ) - .
of other identified sources, unless the supplier has requesting under each of its extended permits with

provided sufficient justification for the factors used development limitations (G-17644 and G-17643). To
in selecting other sources for development or the meet this requirement. Please modify this plan to clearly
supplier serves a population of less than 1,000; demonstrate how much water the City will require based

on current supply and water rights to meet demands
during the next 20 years and how much water under each

the City will require to meet those
demands.

(b) Increased use from the source is the most Does not meet requirement.
feasible and appropriate water supply alternative

available to the supplier; and » Ttisunclear if or how much greenlight water the City is

requesting under each of its extended permits with
development limitations (G-17644 and G-17643). To
meet this requirement. Please modify this plan to clearly
demonstrate how much water the City will require based
on current supply and water rights to meet demands
during the next 20 years and how much water under each

the City will require to meet those
demands.

(¢) If mitigation is legally required to address Meets requirement. See pages 7-2, Section 7.3
limitations or restrictions on the development of
permits for which resource issues are identified
under OAR 690-086-0140(5)(i), the plan contains
documentation that the supplier is complying with
the mitigation requirements. The Department may
consult with federal and state agencies in making
this determination; and

February 7, 2003 — dp

REVISED: July 1, 2010 — ljj

REVISED: April 1, 2019 -khc
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Chapter 2 - Water Supplier Description
Record of Comment Log

Water Management and Conservation Plan
City of Scappoose

10738A.00
4/30/2019

COMMENT

BY

COMMENT

RESPONSE

CHANGE TO PLAN

Kerri Cope

This section neglects to include the development limitations
for the following: Permit G-17644 of 1.34cfs being 0.76 cfs
from well 1 and 0.58 cfs from well 2 (out of the total permitted
rate of 2.9¢fs being 2.23 from well 1 and 0.67 cfs from well 2)
and; Permit G-17643 of 0.0cfs (out of the total permitted rate
of 0.557 cfs). In order to meet this requirement, please modify
this section and Table 2.2 to reflect this.

The section will be modified to reflect the development limitations.

The section will be modified to reflect the
development limitations.

Kerri Cope

Additionally, it is unclear which permits are being referred to
under "Section 2.5-Groundwater supply" as the City has
multiple wells named "Dutch Canyon" well but two different
permits, one of which they are not allowed to divert water
under at this point (Permit G-17643) due to a development
limitation of 0.0cfs. Please modify this section and provide
clarification as to which permit the City is referring.

The WMCP has been modified to reflect the development limitations.
And refer specifically to Dutch Canyon Well #1 (G-8615) and Well #2
(G-17643).

The section will be modified to reflect the
development limitations.

Kerri Cope

Please include the methodology used to make the population
estimate given (for example US census Bureau, PSU,etc.)

The population and employment estimate was developed as part of
the City's Transportation System Plan. For population estimates to
2030, the Transportation Plan used the February 2008 Population
Forecasts for Columbia County Oregon, its Cities and
Unincorporated Area 2010 to 2030, prepared by Portland State
University (Medium Growth Forecast). Employment forecast based
on City of Scappoose Economic Opportunities Analysis, by Johnson
Reid, 2011.

The future 2035 estimates were based on land use projection is an
estimate of the amount of each land use (household and
employment) that the TAZ could accommodate at expected build-out
of vacant or underdeveloped lands assuming Comprehensive Plan
zoning. This 2035 estimate was inflated to 2039 assuming a
continued growth at the same rate. Note, growth beyond 2035 will
likely require changes in land use planning.

The Plan will be updated to reference the
population estimates sources.

Kerri Cope

Please modify this section to include whether the City's
current supplies are adequate to fulfill the City's needs
considering potential restrictions, such as declining
groundwater aquifer levels, etc.

Water right limitations are discussed in Section 2.7. Additional
reliability concerns are discussed in Section 4.3

Water Right limitations have been clarified in
the Plan.

Kerri Cope

Are the City's current water sources-both groundwater and
surface water (the City has a 10 cfs water right with a 1923
priority date for Gourley Creek for instance) and access to
over 2.34cfs of groundwater (out of the total permitted rate of
4.457cfs) - is this an adequate and reliable supply for City?

As discussed in Sections 2.7 and 4.3, the surface water supplies do
not provide adequate or reliable supply for the City. The City
requests green light water for its groundwater supplies to make full
use of the water rights to meet future demands. See Section 4.3 for
additional details.

Issues with the surface water Plan has been
clarified. See Section 4.3 for additional
details.

NO. SECTION
Pages 2-6 -
1 2-9 and
Table 2.2
Pages 2-6 -
2 2-9 and
Table 2.2
Page 2-1
3 and Figure
2.1
4 Pages 2-12
and 2-13
5 Pages 2-12
and 2-13
6 Pages 2-12
and 2-13

Kerri Cope

Please note: Permit G-15295 was superseded by Permit G-
17643 and currently has an extended completion date to

10/1/2050

Change will be made in the Plan.

Table 2.4 was changed to accurately reflect

the provided information.
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4/30/2019

COMMENT

BY COMMENT

RESPONSE

CHANGE TO PLAN

Pages 2-12 . Permit G-17644 has an extended completion date to ’ . .
7 and 2-13 Kerri Cope 10/1/2050 as well Change will be made in the Plan. Change was made in the Plan.
Pages 2-9 -
2-11 and . Transfers T-12258 (App G-15135), 12284 (App G-15792), . .
8 Table 2.4 Kerri Cope and 12586 (App G-9218) are missing from this table. The transfers will be added to this Plan. The transfers were added to Table 2.4.
and 2.5
Pages 2-9 -
2-11 and . The transfers that added additional points of appropriation " . . . .
9 Table 2.4 Kerri Cope under Permits G-17643 and G-17644) are not listed. Additional points of appropriation added to Table 2.4. The transfers will be added to this Plan.
and 2.5
Pages 2-9 -
10 2-11and Kerri Cope [Type(s).of tl)ene.ﬂu.al uses specified in t.he right] Th|§ The beneficial use has been added to Table 2.4. The beneficial use will be added to Table 2.4.
Table 2.4 information is missing from the tabular list of water rights.
and 2.5
Pages 2-9 - Permit G-17644 is currently limited to 1.34cfs being: 0.76cfs
2-11 and . (0.49 mgd) from well 1 and; 0.58cfs (0.37mgd) from well 2; . . - A Table 2.4 was changed to accurately reflect
" Table 2.4 Kerri Cope (out of the total permitted rate of 2.9cfs being 2.23 from well 1 The section will be modified to reflect the development limitations. the provided information.
and 2.5 and 0.67 cfs from well 2) and;
Pages 2-9 - . . .
Permit G-17643 is currently limited to 0.0 cfs (out of the total . . .
2-11 and . . : ] . . . L The section will be modified to reflect the
12 Kerri Cope [permitted rate of 0.557 cfs) In order to meet this requirement, |The section will be modified to reflect the development limitations. R
Table 2.4 . development limitations.
and 2.5 please update the table to reflect this and the allowed totals
Pages 2-9 - Please note: the permit amendments T-12258 and T-12284,
2_911 and which added additional POA's do not change the extension of
13 Kerri Cope |time and development limitation, which can only be removed |Noted. Thank you for the clarification. No change.
Table 2.4 ) . :
or changed through a Final Order, approving this WMCP that
and 2.5 . A
removes or modifies the development limitations.
Pages 2-9 - The annual quantity of water diverted is provided in Table 2.5. The
9 . . . ) available data is not recorded by individual water right but is Average Monthly and Average Daily
2-11 and . [Maximum instantaneous and annual quantity of water diverted . ; . . ) ; . . ) .
14 Kerri Cope ) TR R combined by Point of Diversion (POD) location. Data reflecting Diversions by Water Right updated to include
Table 2.4, under each right to date;] This information is missing from the table . X Lo N . X
Table 2 maximum instantaneous rate by individual water right is not units of MGD .
available.
Pages 2-9 -
15 2-11 and Kerri Cope |Average daily diversion is missing from the table The ta_ble will be reformatted to better show the average daily Table 2.5 w_as ghanged to provide the
Table 2.4, diversion. average daily diversion.
Table 2
Pages 2-9 -
2-11 and . [Currently authorized date for completion of development . . . Table 2.4 was changed to accurately reflect
16 Table 2.4, Kerri Cope under each right;] This information is missing from the table. This information will be added to the table. the provided information.

Table 2
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Chapter 2 - Water Supplier Description
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Water Management and Conservation Plan
City of Scappoose

10738A.00
4/30/2019

COMN'\O"FNT SECTION CONII3|\¢ENT COMMENT RESPONSE CHANGE TO PLAN
Pages 2-7, 2 The following are missing_ from the sensitive species list for
1 2_12’ ODFW: Bull Trout - Sensitive; Steelhead: Summer/Coastal
17 Sect}ons 2"5 Kerri Cope |Rainbow Trout - S_ensitive ertical; Lower Willamette Chinook | The information will be added to the section. The information was added to Section 2.6.3.
and 2.6.2 Salmon needs to include spring run; Oregon Chub -
- Sensitive; Western Brook Lamprey - Sensitive
Pages 2-7, 2 The following is missing from this section for Federal NOAA
18 S;:,tylozr;;ZZ 5 Kerri Cope Bzzf:xliﬁ;rsr;el_t(t)gv;irvgslém:ikcgglor: I;nS:z_arlLr: Z:i;:;ed?tsgzi’r The information will be added to the section. The information was added to Section 2.6.3.
and 2.6.2 Willamette River Steelhead: Threatened
Since the plan does not follow the rule guidance format, the
reviewer used the checklist and table of contents to find each
Pages 2-3 OAR reference and the location in the plan. For this rule
and 2-5 and ! ) . . . : L ’ The Checklist has been updated to refer to
19 ) Kerri Cope [requirement, the guidance states that Figure 2-1 meets this  |Figure 2-2 is intended to meet the requirement. )
Figures 2-1 . ) . . f ) Figure 2-2.
and 2-2 reqwrgment, hqwgver Figure 2-1 is the City's hycfraullc profile,
and Figure 2-2 is listed as the City map/schematic. Please
clarify which is intended to meet this requirement.
20
21
22
23
24
25
26
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SECTION

Pages 3-7-3-10,

Figure 3.1, Section
3.5

Chapter 3 - Water System Supply and Demand Assessment
Record of Comment Log

Water Management and Conservation Plan
City of Scappoose

10738A.00

4/30/2019

COMMENT BY COMMENT RESPONSE

Current demand projections show demonstrated the city will
need by 2038 access to a total of 2.97mgd (4.59cfs) out of the
current authorized total of 10.56mgd (16.33cfs) of which
2.34cfs (out of the total permitted rate of 4.457cfs) they are Please see Chapter 4 for
Kerri Cope currently authorized to divert in groundwater and 14.0cfs in the City's green light water
surface water. However it is unclear if or how much greenlight [request.

water they are requesting to divert under their extended
permits to meet their needs for the next 10 and eventually 20
years.

None.

CHANGE TO PLAN

23|l N|o|a|sfwn
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DATE UPDATED:

SECTION

Chapter 4 - Water Supply Element
Record of Comment Log

Water Management and Conservation Plan
City of Scappoose

10738A.00
4/30/2019

COMMENT
BY

COMMENT

For this section, please include permit numbers when
referencing wells as it's unclear which permit is being
referenced when both are call "Dutch Canyon Well" and

RESPONSE

Section 4.5 will be modified to reference the

CHANGE TO PLAN

In Table 2.5, Miller Road Well 1 was changed

1 45 Kerri Cope Table 2.4 states that former Permit 15295 (now 17643) is Permit #s. to have the permit number G-17644
listed as Dutch Canyon Well and Table 2.5 lists is as "Miller
Road Well 1."
A.ddltlor?ally, thls. se(?tlon states tf‘?t New Dutch C.anyon vs./eII . . e The text has been updated to reflect the well

) will begin operating in 2018, but it is unclear to which permit [Section 4.5 will be modified to reference the |. ; )

2 4.5 Kerri Cope |,,. . . . . . . : is under construction. Figure 4.2 was updated

this is referring and as this plan was submitted in 2019, this  |Permit #s. .
) to reflect the 2019 construction Date.

will need to be updated to reflect status for current year.
Finally, table 2.4 states that Permit G-17644 has well #1 and Updated to reflect that permit G-17644

3 45 Kerri Cope well #2 and is the Miller road area (3 wells) ,Table 2.5 lists Section 4.5 will be modified to reference the |includes all of these mentioned wells, as said

’ Permit G-17644 has Miller Road well 2 and Miller Road well 3 |Permit #s. in comment 5 below. Permit #'s have been

and Section 4.5 referring to Miller Road well no. 4 and 5? added to the text.

4 45 Kerri Cope Itis very unclear which permits the City is stating they need |Section 4.5.1 has been added to clearly state Section 4.5.1 has been added.
greenlight water under and how much? the Green Water Request.
For reference: Permit G-17644 (which after Transfer T-12284
has seven (7) wells permitted under it is currently limited to
1.34cfs being: 0.76 cfs( 0.49 mgd) from well 1 and; 0.58cfs ) ) i

5 4.5 Kerri Cope ((0.37 mgd) from well 2 (out of the total permitted rate of gz::rtr:ci)tn#:s will be modified to reference the Section 4.5 has been updated.
2.9cfs being 2.23 from well 1 and 0.67 cfs from well 2) and; ’
Permit G-17643 is currently limited to 0.0 cfs (out of the total
permitted rate of 0.557 cfs).
If the city is requesting greenlight water under either of its

. extended permits with development limitations, that request |Section 4.5.1 has been added to clearly state .

6 45 Kerri Cope needs to be made in cfs based on the permit numbers and  [the Green Water Request. Section 4.5.1 has been added.

evidence needs to clearly demonstrate this need.
Pages 4-3 - Please modify this section to reflect what is listed in OAR 690
4-4, Figure ) 086-0170 (2) above. As it is unclear which permits the City is [Section 4.5.1 has been added to clearly state .
7 4.1, Table Kerri Cope requesting greenlight water under and how much they are the Green Water Request. Section 4.5.1 has been added.
4.4 requesting under each permit.
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10738A.00
4/30/2019

COMMENT
BY

COMMENT

This section does not address how implementation of

RESPONSE

CHANGE TO PLAN

Pages 4-6 - conservation measures such as a reduction in non-revenue .
] — . ) Section 4.5 has been added to clearly state
4-10, . water will delay the need to initiate diversion of water under . .. . . e
8 . Kerri Cope | . T o . o the City's anticipated water recovered from its |Section 4.5 has been modified.
Section 4.6 either of the City's extended permits is mentioned in this Water Loss Control Plan
and 4.7 section? With water loss of approximately 36.9% the City is ’
potentially losing 0.86cfs of groundwater to leakage.
Pages 4-6 -
4-9, section . Please note: this section references the City's Water System
9 46 and Kerri Cope Master Plan, to which WRD does not have access The reference has been removed. Plan text updated.
Table 4.5
Rule requires the City review any other conservation
10 Page 4-10 | Kerri Cope measures other tharl1 required by rule that would provide Sectlop 4.5.1 has b.een updated .to discuss Section 4.5.1 has been added.
water at a cost that is equal to or lower than the cost of other |potential conservation water savings.
identified sources.
Pages 4-6 . .
through 4- _ [Any other cor_1$ervat|on measures that would provide water Section 4.5.1 has been updated to discuss _
11 . Kerri Cope |at a cost that is equal to or lower than the cost of other . ’ . Section 4.5.1 has been added.
10, Section . e . . . potential conservation water savings.
identified sources.] This requirement is not met.
4.6 and 4.7
12

13
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Chapter 5 - Water System Conservation

Record of Comment Log

Water Management and Conservation Plan

City of Scappoose
10738A.00
4/30/2019

CONWENT  skction COMMENT BY COMMENT RESPONSE CHANGE TO PLAN
1 Pages -5—4 -5-9, Kerri Cope Please provide water loss date for 2017 and 2018 The Chapter has been updated with the requested |Table 5.4 has been updated to include 2017 and 2018|
Section 5.8 data. data.
Since the City's 2016 water loss was 36.9%, and unless more recent
Section 5.6 and water loss data is available to demonstrate that the City's water loss is |A 2-year Water Loss Control Plan has been added
2 i Kerri Cope less than 10%, this section will need to be modified or provide in Appendix D. Plan action items have been Added Appendix D - 2-year Water Loss Control Plan.
Table 5.6 " ) L . . .
additional information in order to meet the requirement with a two (2) |summarized throughout Chapter 5.
year benchmark.
Additionally, please modify this section to reflect dates that are more
Section 5.6 and - recent or mede the resunS.Of th_e plar_med aqd recent ac_tlvmes. . |Section 5.6 has been updated to reflect the most  |Various Changes in Chapter 5. The 2018 Annual
3 Table 5.6 Kerri Cope F)urrently it states that the City Wll! begln flushing and tt.astlng operaltul)n recent activity dates. Water Audit is provided in Appendix E.
in 2016 and conduct, a water audit using AWWA tools in 2018. As it is
currently 2019, this section requires an update.
Section 5.6 and In order to meet this requirement, please modify this section with a two|A 2-year Water Loss Control Plan has been added
4 i Kerri Cope (2) year benchmark as required by the revised OAR 690-086, which  |in Appendix D. Plan action items have been Added Appendix D - 2-year Water Loss Control Plan.
Table 5.6 . .
became effective 12/22/2018 summarized throughout Chapter 5.
5 Page 5_;05 Section Kerri Cope glif;:i’zg;vize copies of the information provided with bills and on the A copy of the inserts can be found in Appendix F.  [Added Appendix F - Water Conservation Inserts
) This sectiqn ste'ites: "it is recommended that the City investigate the The City is planning for a future Facility Plan of the
Page 5-11, section . cost/benefit of infrastructure upgrades to allow as part of an ongoing P . L
6 Kerri Cope L " R . Water Treatment Facilities. As this project is not Statement has been removed.
5.12 facility plan." By whom? Please revise statement as to what the City wi )
! . currently budgeted, it has been removed.
be doing or has done, not what is recommended.
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34




Chapter 6 - Water Curtailment Plan

Record of Comment Log

PROJECT : Water Management and Conservation Plan
City of Scappoose
JOB #: 10738A.00
DATE UPDATED: 4/30/2019

COMMENT
NO.

SECTION COMMENT BY COMMENT RESPONSE CHANGE TO PLAN

The City's priority in 2018 and 2019 has been to

Section 6.3 states that the draft curtail plan "will be adequately plan and mane_ige rapid growth gnd Section 6.3 has been changed to reference the
have not had an opportunity to take the revised

Kerri Cope considered" by the City council during 2018. As this rules to the Council. Public Works staff will continue revised language will be considered by City Council in

lan w: ubmitted in 2019, what was th t ? . . the future.
plan was s e 019 atwas tne outcome to seek a future opportunity to seek Council ¢ future

adoption of a new Water Supply Curtaiiment Plan.

Pages 6-1 - 6-5,
Sections 6.2-6.3




COMMENT

NO.

PROJECT :

JOB #:
DATE UPDATED:

SECTION

Chapter 7 - Other Water Management and Conservation Planning Issues
Record of Comment Log

Water Management and Conservation Plan

City of Scappoose
10738A.00
4/30/2019

COMMENT BY

COMMENT

This section states that the City will need to divert 695gpm or

RESPONSE

This section has been updated and moved to

CHANGE TO PLAN

1 7-1, Section 7.2 Kerri Cope 1.548 cfs under each permit being: G-8615, G-15295 (now G- Chapter 4 in conjunction with the green light water
17643), and G-15492 (now G-17644) request.
2 7-1, Section 7.2 Kerri Cope Permit G-1764 is only permitted for 0.557cfs Thank you for the clarification.
3 7-1, Section 7.2 Kerri Cope Permit G-8615 is permitted for 0.89cfs. Thank you for the clarification.
. . . . . . This section has been updated and moved to
4 7-1, Section 7.2 Kerri Cope Why is the City stating they “.”” need to divert a higher rate than Chapter 4 in conjunction with the green light water
what they are currently permitted for? request.
In order to meet this requirement, modify this section to clearly  |This section has been updated and moved to
5 7-1, Section 7.2 Kerri Cope state what the City will need to divert under their extended Chapter 4 in conjunction with the green light water
permits in order to meet their needs by 2039. request.
Please note; additional points of appropriation under existing This section has been updated and moved to
6 7-1, Section 7.2 Kerri Cope permits do not change the original rate that was permitted. The |Chapter 4 in conjunction with the green light water
rate is split amongst the additional points of appropriation. request.
It is unclear if or how much greenlight water the City is
requesting under each of its extended permits with development
*General Note limitations ((.3_17.644 and G-17643). To meet this requirement, This section has been updated and moved to
7 about the entire Kerri Cope pleasg qulfy th{s plan to clearly demonstrate how much water Chapter 4 in conjunction with the green light water
plan the City will require based on current supply and water rights to request.
meet demands during the next 20 years and how much water
under each extended permit the City will require to meet those
demands.
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35







PROJECT :

JOB #:
DATE UPDATED:

COMMENT

NO. SECTION

Febuary 25, 2019 Review Worksheet
Record of Comment Log

Water Management and Conservation Plan
City of Scappoose

10738A.00
12/10/2019

COMMENT

BY

COMMENT

RESPONSE

CHANGE TO PLAN

Still does not meet — Is the City’s current inventory with the current The reliability existing water supply is not adequate

1 Section 2.7| Kerri Cope restrictions and development limitations adequate or does the City need [to meet the growth in demands in the next 10 Section 2.8 has been added to identify the adequacy

' greenlight water under one of its extended permits in order to adequately |years. Section 2.8 has been added to directly and reliability of the existing water supply.

fulfill its needs within the next 10 years? address your question.
Does not meet requirement — this information (max instant) seems to still The maximum existing instaneous diversion has

2 Table 2.5 | Kerri Cope |be missing. — please note — the max instantaneous is typically the rate . Table 2.6 has been added to the Plan

o o been added in Table 2.6.
that a right is certificated at.
It's still unclear what the City is requesting. The section now states that
the City plans to divert through 7 points of appropriation under Permit G-
17643 which has 6 points of appropriation and mentions they need
0.540cfs (is this a greenlight water request?) — the permit is for up to
0.557 and that in the future they will need 1.02cfs — but don’t state under [Section 4.5 has been revised for consistency with
which permit as any further diversion beyond the permitted rate of Table 4.5 and Section 4.5.1. Text has been edited
0.557cfs under Permit G-17643 would be considered enlargement. to more clearly state that the City is requesting full
. . Additionally, this permit’s wells are referred to as Miller Road Water right |use of its existing rights and is not seeking an . .

3 Section 4.5/ Kerri Cope but according to Table 2.4 these wells are considered the Dutch Canyon |enlargement of its water rights. Additionally, the text Edits to Section 4.5 text.
well area? has been revised to better identify the Greenlight
Additionally, Table 4.5 lists a greenlight water request under a Permit G- |water Requests from improvments to restore the
8315 — is this supposed to G-86157This section needs to be cleaned up [reliable yield on the City's existing wells.
prior to approval so that the greenlight water request on the next page
matches what is being written.

4 Table 4.4 | Kerri Cope |See Comments (Section 4.5) above. Please see Response 3. Please see Response 3.







WATER MANAGEMENT AND CONSERVATION PLAN | CITY OF SCAPPOOSE
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implements an alternative administrative action to mitigate the interference. The Department
encourages junior and senior appropriators to jointly develop plans to mitigate interferences.

The wells shall be constructed in accordance with the General Standards for the Construction and
Maintenance of Water Wells in Oregon. The works shall be equipped with a usable access port,
and may also include an air line and pressure gauge adequate to determine water level elevation
in the well at all times.

The use shall conform to such reasonable rotation system as may be ordered by the proper state
officer.

Prior to receiving a certificate of water right, the permit holder shall submit the results of a pump
test meeting the department's standards, to the Water Resources Department. The Director may
require water level or pump test results every ten years thereafter.

Failure to comply with any of the provisions of this permit may result in action including, but not
limited to, restrictions on the use, civil penalties, or cancellation of the permit.

This permit is for the beneficial use of water without waste. The water user is advised that new
regulations may require the use of best practical technologies or conservation practices to
achieve this end.

By law, the land use associated with this water use must be in compliance with statewide land-
use goals and any local acknowledged land-use plan.

The use of water shall be limited when it interferes with any prior surface or ground water rights.

The Director finds that the proposed use(s) of water described by this permit, as conditioned, will
not impair or be detrimental to the public interest.

Complete application of the water to the use was to be made on or before October 1, 2007, when
the permit was originally issued on September 15, 2003. By Extension of Time Final Order dated
August 29, 2014, the completion of the application of water was extended to on or before
October 1, 2050.

Within one year after complete application of water to the proposed use, the permittee shall
submit a claim of beneficial use, which includes a map and report, prepared by a Certified Water
Rights Examiner (CWRE).

Issued - JAN 25 2017 , 2017

Dwight Fr, m& 1ght Services Division Administrator, for
Thomas yler, Director
Oregon r Resources Department

Application G-15792/T-12284.alh Water Resources Department PERMIT G-17644
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THE PLACE OF USE IS LOCATED AS FOLLOWS:
WITHIN THE SERVICE BOUNDARY OF THE CITY

Permit Amendment T-12258 Conditions

The combined quantity of water diverted at the new points of appropriation, together with that
diverted at the old point of appropriation, shall not exceed the quantity of water lawfully
available at the original point of appropriation.
Water use measurement conditions:
a. Before water use may begin under this order, the water user shall install a totalizing flow
meter, or, with prior approval of the Director, another suitable measuring device at each

point of appropriation (new and existing) or at each new point of appropriation.

b. The water user shall maintain the meters or measuring devices in good working order.

c. The water user shall allow the Watermaster access to the meters or measuring devices;
provided however, where the meters or measuring devices are located within a private
structure, the Watermaster shall request access upon reasonable notice.

Water shall be acquired from the same aquifer as the original points of appropriation.

Extension of Time Conditions

Development Limitations

Appropriation of any water up to 0.557 cfs under Permit G-15295 shall only be authorized upon
issuance of a final order approving a Water Management and Conservation Plan (WMCP) under
OAR Chapter 690, Division 86 that authorizes access to a greater rate of appropriation of water
under the permit consistent with OAR 690-086-0130(7). The required WMCP shall be
submitted to the Department by August 29, 2017. The amount of water used under Permit
G-15295 must be consistent with this and subsequent WMCP’s approved under OAR Chapter
690, Division 86 on file with the Department.

The deadline established in this Extension Final Order for submittal of a WMCP shall not relieve
a permit holder of any existing or future requirement for submittal of a WMCP at an earlier date
as established through other orders of the Department. A WMCP submitted to meet the
requirements of this final order may also meet the WMCP submittal requirements of other
Department orders.

Application G-15135/T-12258.alh Water Resources Department PERMIT G-17643






Page 4

STANDARD CONDITIONS

If substantial interference with a senior water right occurs due to withdrawal of water from any
well listed on this permit, then use of water from the well(s) shall be discontinued or reduced
and/or the schedule of withdrawal shall be regulated until or unless the Department approves or
implements an alternative administrative action to mitigate the interference. The Department
encourages junior and senior appropriators to jointly develop plans to mitigate interferences.

The wells shall be constructed in accordance with the General Standards for the Construction and
Maintenance of Water Wells in Oregon. The works shall be equipped with a usable access port,
and may also include an air line and pressure gauge adequate to determine water level elevation
in the well at all times.

The use shall conform to such reasonable rotation system as may be ordered by the proper state
officer.

Prior to receiving a certificate of water right, the permit holder shall submit the results of a pump
test meeting the department's standards, to the Water Resources Department. The Director may
require water level or pump test results every ten years thereafter.

Failure to comply with any of the provisions of this permit may result in action including, but not
limited to, restrictions on the use, civil penalties, or cancellation of the permit.

This permit is for the beneficial use of water without waste. The water user is advised that new
regulations may require the use of best practical technologies or conservation practices to
achieve this end.

By law, the land use associated with this water use must be in compliance with statewide land-
use goals and any local acknowledged land-use plan.

The use of water shall be limited when it interferes with any prior surface or ground water rights.

The Director finds that the proposed use of water described by this permit, as conditioned, will
not impair or be detrimental to the public interest.

The original permit was issued December 20, 2002. Complete application of the water to the use
was to be made on or before October 1, 2007. By extension of time final order dated December
12, 2014 the deadline for complete application of water to use was extended to October 1, 2050.
If the water is not completely applied before this date, and the permittee wishes to continue
development under the permit, the permittee must submit an application for extension of time.
which may be approved based upon the merit of the application.

Within one year after complete application of water to the proposed use, the permittee shall

submit a claim of beneficial use, which includes a map and report, prepared by a Certified Water
Rights Examiner (CWRE).

Application G-15135/T-12258.alh Water Resources Department PERMIT G-17643
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LEGEND Application for a Permit Amendment
(® Proposed Pointo ppropria ion (POA) Tax Lots . :
® Authorized POA . Watercourses in the Name of the City of Scappoose
Authorized Place of Use (POU) € Waterbodies Place of Use/Point of Appropriation
Pl | . P . . .
.. Scappoose City Limits RECEIVED BY O & Pemmit G-15295, Application G-15135
o Township 3 North, Ranges 1 & 2 West (W.M.)

D Scappoose Urban Growth Boundary

DISCLAIMER JAN 29 705

This map was prepared for the purpose of identifying the location of a water nght only avF ’l 2 2 i< 8
it 1s not intended to provide legal dimensions or location of property ownership lines 9 \D

SALEM, OR

MAP NOTES:

Date: January 6, 2016
Data Sources: Columbia Co. GIS, OWRD, OGIC, US BLM, ESRI

0 660 1,320 1,980
[ aam
1 inch = 1,320 feet
Water Solutions, Inc.

Document Path P \Portland\547-Scappoose\008-Dutch Canyon Permit Amendment\Project_GIS\Project_mxds\App_for_Permit_Amendment_G15295.mxd







BEFORE THE WATER RESOURCES DEPARTMENT

OF THE
STATE OF OREGON
In the Matter of Permit Amendment ) FINAL ORDER
T-12258, Columbia County ) APPROVING ADDITIONAL POINTS

) OF APPROPRIATION

Authority

Oregon Revised Statute (ORS) 537.211 establishes the process in which a water right permit
holder may submit a request to change the point of appropriation and/or place of use authorized
under an existing water right permit.

Applicant

CITY OF SCAPPOOSE
33568 E COLUMBIA AVE
SCAPPOOSE, OR 97056

Findings of Fact

1. OnJanuary 29, 2016, THE CITY OF SCAPPOOSE filed an application for additional points

of appropriation under Permit G-15295. The Department assigned the application number
T-12258.

2. On December 12, 2014, the Department approved an extension of time for complete
application of water to October 1, 2050.

3. On November 21, 2012 the Department approved a Water Management and Conservation
Plan submitted by the City of Scappoose. The approval order was entered at Volume 88,
Page 750.

4. Notice of the application for the permit amendment was published in the Department’s
weekly notice on February 9, 2016, pursuant to ORS 540.520(5). No comments were filed
in response to the notice.

5. Permit Amendment Application T-12258 proposes additional points of appropriation with
approximate distances from the existing point of appropriation as follows:

. Distance from
Twp | Rng | Mer | Sec Q-Q Measured Distances Authorized Well

DC-A - 1360 FEET NORTH AND 1870
JN | 2W | WM | I3 | NESW | FEET EAST FROM THE SW 226.3 feet
CORNER OF SECTION 13

This is a final order in other than contested case. This order is subject to judicial review under ORS 183.484. Any
petition for judicial review must be filed within the 60 day time period specified by ORS 183.484(2). Pursuant to
ORS 536.075 and OAR 137-004-0080 and OAR 690-01-0005 you may either petition for judicial review or petition
the Director for reconsideration of this order. A petition for reconsideration may be granted or denied by the
Director, and if no action is taken within 60 days following the date the petition was filed, the petition shall be
deemed denied.

T-12258.alh Page | of 3 Special Order Volume 103, Page {46




. Distance from
Twp | Rng | Mer | Sec Q-Q Measured Distances Authorized Well

DC-B - 1395 FEET NORTH AND 1785
3N | 2W | WM | 13 | NE SW | FEET EAST FROM THE SW 264 feet
CORNER OF SECTION 13

DC-C - 1530 FEET NORTH AND 1785
3N ( 2W | WM | 13 | NESW | FEET EAST FROM THE SW 214.8 feet
CORNER OF SECTION 13

DC-D - 1475 FEET NORTH AND 1920
3N | 2W | WM | 13 | NESW | FEET EAST FROM THE SW 107.3 feet
CORNER OF SECTION 13

DC-E - 1425 FEET NORTH AND 1855
3N | 2W | WM | 13 | NESW | FEET EAST FROM THE SW 188.8 feet
CORNER OF SECTION 13

Permit Amendment Review Criteria

6. The change would not result in injury to other water rights.
7. The change does not enlarge the permit.

8. The change does not alter any other terms of the permit.
Conclusions of Law

The additional points of appropriation proposed by Permit Amendment Application T-12258 are
consistent with the requirements of ORS 537.211.

Now, therefore, it is ORDERED:

1. The additional points of appropriation proposed by Permit Amendment Application T-12258
are approved.

2. Permit G-17643, in the name of CITY OF SCAPPOOSE, is issued to replace Permit
G-15295, and incorporates the amendments approved by this order, the extension of time,
and the Water Management and Conservation Plan. Permit G-15295, in the name of CITY
OF SCAPPOOSE, JOHN HANKEN, is no longer of any force or effect.

3. The combined quantity of water diverted at the new points of appropriation, together with
that diverted at the old point of appropriation, shall not exceed the quantity of water lawfully
available at the original point of appropriation.

4. Water use measurement conditions:
a. Before water use may begin under this order, the water user shall install a totalizing flow
meter, or, with prior approval of the Director, another suitable measuring device at each

point of appropriation (new and existing) or at each new point of appropriation.

b. The water user shall maintain the meters or measuring devices in good working order.

T-12258.alh Page 2 of 3 Special Order Volume 1013, Page l_o\?
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LEGEND POA LLOCATION DESCRIPTION

(® Point of Appropriation (POA) MR-3

T4N

Application for a Limited Water Use License
in the Name of the City of Scappoose

Place of Use/Point of Appropriation

Township 3 North, Ranges 1 & 2 West (W.M.)

Located 2,475 feet South and 1,795 feet East from the NW

- Place of Use (POU) comer of Section 7, Township 3 North, Range 1 West (W.M.)
{

.J Scappoose City Limits
Scappoose Urban Growth Boundary
Tax Lots

RECEIVED BY OWRD

. Watercourses

O4€ waterbodies
DISCLAIMER

This map was prepared for the purpose of identifying the location of a water right only and
it 1s not ntended to prowide legal dimensions or location of property ownership lines

MAP NOTES:

NOV 16 2015

SALEM, OR

0 660 1,320 1,980
Date: Novemnber 6, 2015 1 inch = 1,320 feet SI
Data Sources: Columbia Co. GIS, OWRD, OGIC, US BLM, ESRI Water Solutions, Inc.
Document Path P \Porlland\547-Scappoose\006-Miller Rd Limited License\Project_GIS\Project_mxds\LL_App_Map mxd
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Permit No.

;
/

To‘.Appml’ﬁéﬁ‘ the Public Waters of the State of Oregon “

of ... . Soappoose, Oregom. . . . L o

1Malling addrem)

(Name of npp‘mﬁlr

State of . ... Oregom . . .. do hereby make application for a permit to appropriate the
1qﬂmoing described public waters of the State of Oregon SUBJECT TO EXISTING RIGHTS':

If the applicant is a corporation, give date and place of incorporation

1. The source of the proposed appropriation is lazy. Cresk, 8 trioutary.of South Scappoose

(Name of stream’

. ..Cresks. spd South Soappoose _Cresk. s tributary of the Colmbla River

2. ‘The amount of water which the applicant intends to apply to beneficial use is 8.0

“(If water is to be from more than one source, give quantity from each)

cubic feet per secondds follows: ‘hzy.&roﬁk.wv CafaBesSouth Fork Seappoose Croek Se0 cefese

®*3 The use to which the water is to be applied is . Municipal water systam

(Trrigation, power, mining. manufacturing, domertic supplies, ete V

sre to be loocated approximetely as follows: .
4. Thefpoint/of diversionisdocated ... . . ft. ... .and .t from the
- (N ors) {F or W
19576 V2448
o and 968 . Ft. W. of the N.E. Cormer of Ssct. 18,

(Section or subdivision)

. S0e Fa Soappoose Creak - 1,723 ft. N. and 196k ft. W. of S.E. Corner of

__Secte.T,.T 5 N, B.2W, W. M3 Columbia County. . .

1 prefarable, give distance snd bearfng Lo section corner)

being within the ... . ... ... Of Sec. .. ... Tp.

" (Give smallest legal subdivison)
ey WM inthecountyof
& oc W) :
5. The Pips LADA. . s 8O be 2. 30,000--1‘99% L
(Main ditch, canal or pipe line) (Miles or feet:
the SE Cornor,Ippf Sect 11

in length, terminating in the L
(Smallest legal subdivision) N or§ -

34

. W. M.. the proposed location being shown throughout on the accompanying map.

DESCRIPTION OF WORKS
Diversion Works—

6. (a) Height of damB. .S . feet, length on top 30 . . feet, length at bottom

.20 feet; material to be used and character of construction Conerete

(Loose rock, concrete masanry

voik s e mber crib. ol . wasteway over or stound dam)

(b) Description of headgate _Coarse bar raoks and fine: scre

(Timber, concrete, ete.. number and sixe of openings!

slulce gates. 18" sq. or 18" x 28"

() If water is to be pumped give general description ... No_ pumping; gravity diversions

(Size and type of pump)

e v o enaine oF vaster Lo be uied. total head Water 15 to be hited. cte ¢ ’

‘A foem of is where. storage works sre contemplated.

seApplication for permits to appropriate water for the gemeration of electricity. with the exceptinn of municipal:ities, must be made to the
Hydreelectric Commission. Kither of the above forms may be secured, without cost, together with instructions by addressing the State Engwneer. Salem.
Ovegon.
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Canal System or Pipe Line—

7. (a) Give dzmcns:om at each point of canal where matemlly (‘hanmd in size. stating miles from

headgnte At headqare width on top (at water lme) feet: width on bottom

. feet;: depth of water feet; grade . e
thouund feet

(b) At .

:fcct fall per one
. miles from headgate: width on top (at water line)

feet; width on bottom ... . = . feet; depth of water

feet fall per one thousand feet.
(c) Length of pipe.® 30,000 ft

from intake .. 2t

lazy Creek 8"
.. size at intake, S0s Fke 12%in : size at ot

m size at place of use ... .. 12" .. in.: difference in eleration between
370 ~City

ure line be . hydraulic gradient
in!ak/e and place of use, 220~ Reservoim Is grade uniform? :;’:;1 ;91111:! . ted capacity.
. Be98:  sec. ft.

8 Locahon of area to be 1mgared or place of use .
route of pipe line

Rlnl!
Township . of
North or Sooth

City of Scappoose, farm houses alonr
, and area comtiguous to Scappoose

Section Forty-acre Tract Wrnber Acl"h Be Irrigated

mn-,vmu Mertdian

T2NR2W BERY- Nw'4 vFHE
3N ' L 8

L2 NE/a of NE4
=10 \7 s w4 £ NER
17

T2

T3IN 2w
"T3w 2 W -

Lo

T3N 24

o

T3N 2Vy

T3n 2w

T3n =W NE Va £ NE Y&

T3N 2w sel4 LSEY
NW'/‘f -Feswha.
T 3N 2y SWYh £ sW

(If more space required, attach separate sheet)

(a) Character of soil

(b) Kind of crops raised ...

Power or Mining Purposes—

9. (a) Total amount of power to be developed

... theoretical horsepower.

(b) Quantity of water to be used for power .................... ... sec. ft.

(c) Total fall to be utilized ..

feet.
(Head)

(d) The nature of the works by means of which the power is (v be develuped

(e) Such works to be located L O——

(No.B.orW.)
(f) Is water to be returned to any stream? ...
. (Yes or No)
(9) If so, name stream and locate point of return
ey S€C. e , Tp.

R T e K ord) T

(h) The use to which power is to be applied is

(i) The nature of the mines to be served ....

L]
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CITY OF SCAPPLOSE

WATER DISTRIBUTION
VECTION | RORTYAcTR]

12 [Nmi4s
12 |SEXdnw
e Nwif of nEY:
12 [switrt
‘2 NEdy £ NE.
3 . ‘ 12 D Bk BNy
i e 12 | nwfemiy

¥/

. (2 [swietaeks
o : 12 . | NE% okSEY
k- . X lz ‘ sm*sm

12 NEY LIWNe

'r’ih - 2w |. 2 SEkfSWie
T3 - 2w ' v oy
Tan 2w \ ¥ of SEX
S 1 2w | NE #SE%
o T | 2w | sSelfacey
 vsw | aw '8 | A
- T3N 2W |- 1> Nw'g of Nwia

v 13 |swhkotrwls)
13 NEl oHHWSS

1§ seqdnwiy | v : .
13 NWhSHE e .

: 13 SwigsnEY

: 13 NEG A ey | -

) 3 NWYLSENG |
i3 Y & SEYY _ ) .
13 qusw% ! g

) 13 NEXgof Sw g b

TSN 2w 13 belfsw : | !
TAN 28w | 24 |WEddnwi




.)‘ln'n.idpulorbounmcSnpply—’ o
| M. (&) To supply the city of ... R .
....mm&.ﬁ..,.......l..w;County,,havingammtpopulation of 960 in City & serving 400
- end en estimated populationof ... 5,000 in79 60

25918

(b) If jor domestic use state number of families to be supplied . - ..

N (Mm‘n‘ uhlﬂm-)
11 !stmuted cost o]propo«d works, $...100,000
12. Comstruction work will begin on or before Contanplated spriag 1953
. l’ Comtrueﬁon work unll be completed on or before .Qotober. 1953 e
. 86 Fk. intake in initial construotion; lazy Creek in ﬁxturo
14. The water will be completely applied to the préposed use on or before . .. .
..80.. ¥Ka_ Sa8ppooss. Cronx; Ogtober. 1953; Luy Crook 5 years -

_CITY OF SCAPPOOSE

: ) . iy o s
By City Recorder ’)[._L ,\Af,_,._,_/ éédw
Remarks: .. The_proposed dinrgiong horein outnmd .end the pipe lines, dams

-S4 appurtenanoces necessary ‘to convey ntor to the City of Scappoose arg_"pxeti_icated

. upon. mthpruatjou and sale of ‘bonds_for. the, construction.__‘ ‘he existing 5" wood

lhm pipe. 1o Ggur).py Creek, a tributary of -the South Fork of Scappoose Creek,

is.in poor repeir and hmdoguato in .capacity and must be re,laced. The _“low of

.. he existing pipq 1line plua npproximtely 200 G.P. ..._ﬁ-om a drzllod mll are
-.Yogether insuffiolent for the City's needs. ~ . =

.,f,elmtiog,.ot existing distribution -toruza.53;...399..5!4.@..2:92999@“4.1:?9.:5%955&..

_“__g“l_gy_ggj,qgu_,gzo. Should. it ba decided to direot .connact the supply line to the

distribution grid & "float" the resemir on the line, 8t tines of heavy draft

- th grédient will be sv,eeponod i.f &nd when the distnbuti.m resemir exmpties.

STATE OF OREGON, i :
3;

County of Marion, -

This is to certify that I have examined the foregoing application, together with the accompanying

_-maps and data. angd return the same for . COMrletion e

In order to retain its priority, this apphcat:on must_be returned to the State Enqmeer _with correc-
February 18 55

tions on or before November 81,,. n.é%fgu-
' -

1958

~LETIS A STA‘W )

rrAu:xcmul : )
By Qaé._‘ = ’*ékf Pl L.M‘rﬁ -

Chris L, Wheeler, Ascistang Ja-es_ W, Carver, 0
eh . eh .




STATE OF OREGON,
, -
Coynty of Marion, S ©

This is to certify that I have examined the foregoing application and do hereby grant the same,
SUBJECT TO EXISTING RIGHTS and the following limitations and conditions: =~

The right herein granted is limited to the amount of water which can be applied to beneficial use

D Lo R 4

i .
ond shall not exceed ’-Mo ..................... cubic feet per second measured af the point of diversion ;rom the

B

stream, or its equivalent in case of rotation with other water users, from lazy Craek and South Fork -
Sosppoose Creek, being 1.5 ofs from lasy Creek and 2,5 cfs from South.Fork Scappaose
OO e

The use to which this water is to be applied is .. wunicipal ... . ..

If for irrigation, this appropriation shall be !imited,to'.........:, - e Of m:e cubic foot per

! |
_second or its equivalent for each acre irrigated ... ... e e e e

and shall be subject to such reasonable rotation system as may be ordered by the proper state officer.

The priority date of this permit is "OVMZIL,]SSB e e
Actual construction work shell begin on or before .....A..ilarchglﬁ,..l%ﬂ ................................ and shall

thereafter be prosecuted with reasonable diligence and bg completed on or befo‘re, October 1, 1960 ..
Complete application of the water to the proposed use shall be made on or before October 1, 1§ 61..
WITNESS my hand this o March

ey

cae

M
"STATE ENGINEER

70

PERMIT

TO APPROPRIATE THE PUBLIC

OF OREGON

‘ Application No. .&7[.:‘?
iyt d
WATERS OF THE STATE

Permit No.. ...
This instrument was first received in the

Recorded’in book No. ... 1Y . ...

December 15, 1958
May.9,.1957

on the 2.6(6 day of A/ayemé:r

office of the State Engineer at Salem, Oregon,
1952, at . 8:00 o'clock ...

Returned to applicant:

Permits on page .. ...
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8. Casmg' (Give diameter. commercial specxfxcations and depth below ground surface of each casxng
size) ~ - .

. ‘- ‘-; - X o "i'v» .: » N “‘.
i o 3 inch diameter - - s : fod

*irrrreesesness iNCh diameter ..

'ihch diameter

jnch, dlameter - : bl e L _ S . feet .‘
A /Descrxbe and show depth of shoe, plug, adapter,hlmer or other detalls ...... ,C.'}‘..El.‘?lﬁ.‘—.l,,,ﬁ.l..].-.?ﬂ...?%g...Z) ..... .i.'..z.t?.tl...‘..f‘..\.'.?.
S , .

rforated from f)O foot 6 bO foot lavel

.

'.."V“ B X Perforated Casmgs or Screens' n “ [ L L

- ‘S‘

i . Phe Derforatea from 0. fost to. 60 oot 1evels

! " ) E  (Number per foot and :h.e of perforations, nr dcscribe screen)
\.\ . B
| . E

from N ":?9'."':»," *

SR (1 Log oi Well: (Descnbe each stratum br f rmatxon clearly, indicate 1f water bearmg, and g1ve thlck-
1. ,ness and depth as mdxcated) D ) o . . : : Dae

; * ’ TERIAL - ... . T .. Thickness Depnth to Bottom '~ "0 ..
MA L e N : ‘ol (Feet) . (Feet) .
3 \
s .
]
- .’ .
A
* ‘ -
o
- N
.

- v ST e
- g T R
sy .
A ;
’; N s ‘~ .i .
,':s
P v s
P ¢
s
4
) -
! w
L _ - .
e

»
. v
‘e \\
| .
g S \
. LS
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or
“ C
W .
i H
. [ B
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8. Casmg' (Give diameter. commercial specxfxcations and depth below ground surface of each casxng
size) ~ - .

. ‘- ‘-; - X o "i'v» .: » N “‘.
i o 3 inch diameter - - s : fod

*irrrreesesness iNCh diameter ..

'ihch diameter

jnch, dlameter - : bl e L _ S . feet .‘
A /Descrxbe and show depth of shoe, plug, adapter,hlmer or other detalls ...... ,C.'}‘..El.‘?lﬁ.‘—.l,,,ﬁ.l..].-.?ﬂ...?%g...Z) ..... .i.'..z.t?.tl...‘..f‘..\.'.?.
S , .

rforated from f)O foot 6 bO foot lavel

.

'.."V“ B X Perforated Casmgs or Screens' n “ [ L L
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! " ) E  (Number per foot and :h.e of perforations, nr dcscribe screen)
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from N ":?9'."':»," *

SR (1 Log oi Well: (Descnbe each stratum br f rmatxon clearly, indicate 1f water bearmg, and g1ve thlck-
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WATER MANAGEMENT AND CONSERVATION PLAN | CITY OF SCAPPOOSE

Appendix C
2005 WATER CONSERVATION MEASURES

DURING WATER CRISES (SMC13.08)

« carclin FINAL | DECEMBER 2019






13.08.010--13.08.020
Chapter 13.08

WATER CRISES

Sections:

13.08.010 Water crisis emergency.

13.08.020 Water conservation measures during water crisis emergency.
13.08.030 Emergency power of mayor during water crisis emergency.
13.08.040 Termination or suspension of state of emergency.

13.08.010 Water crisis emergency. At any regular or special meeting of
the city council, the mayor, with the consent of a majority of the
council, may declare a water crisis state of emergency if, In the opinion
of the mayor and a majority of the council, the adequacy of the water
supply for the city i1s sufficiently endangered to create a risk of danger
to the health, safety and welfare of the people of Scappoose. (Ord. 372
81, 1977)

13.08.020 Water conservation measures during water Crisis emergency.
During a water crisis state of emergency, the following water conservation
measures may be implemented by the mayor:

A. Voluntary Measures:

1. Restrict landscape watering to the hours between six p.m. and
ten a.m. except new lawn, grass or turf that has been seeded within the
ninety days prior to declaration of water shortage.

2. Alternate landscape watering depending on address.

3. Don’t hose or wash sidewalks, driveways, streets, parking
lots, etc., except where necessary for public health or safety.

4. Don’t wash cars, boats, trailers, or other vehicles without
using a shut-off nozzle.

5. Wash vehicles at commercial or fleet facilities using water-
recycling equipment.

6. Provide drinking/serving water at restaurants, motels,
cafeterias, or other public places where food i1s sold or served only when
expressly requested.

7. Restrict cleaning buildings (walls or roof) to preparation for
painting only.

8. Use bottled water stored in the refrigerator instead of
running the tap to obtain cold water.

9. Consider installing more efficient appliances such as low
water consumption stools and taking showers instead of tub baths.

B. Mandatory Measures:

1. Tier 1 - Serious. Flow reductions have taken place in city
watersheds and the Dutch Canyon Well.

a. Prohibit lawn watering between the hours of seven a.m. and
eleven p.m.
b. Require compliance with alternate day system for landscape

watering.
c. Restrict hydrant permit use to those already iIn effect.
2. Tier 2 - Critical. A declared water crisis emergency iIn
accordance with Chapter 13.08 of the city municipal code.

CHAPTER 13.08 PAGE 1 (Scappoose 6/10)



13.08.020--13.08.030

a. Prohibit watering, sprinkling, or irrigating lawns, grass,
or turf unless i1t is a new lawn, grass or turf that has been seeded after
March 1 of the calendar year in which any restrictions are implemented. In
such cases, 1t may be watered until established.

b. Prohibit washing down, wetting down, or sweeping with water
sidewalks, driveways, parking lots, open ground, or other hard surfaced
areas unless:

(1) In the opinion of the city manager or delegate, there
iIs a demonstrable need to meet public health or safety requirements
including but not limited to alleviation of fire, sanitation hazards, or
dust control to meet air quality requirements mandated by the Oregon
Department of Environmental Quality; or

(2) Power washing of building, roofs, and homes prior to
painting is for repair, remodeling or reconstruction and not solely for
aesthetic purposes.

c. Prohibit washing cars, trucks, trailers, tractors, or other
land vehicles or boats, or other water craft except by commercial
establishments or fleet washing facilities which recycle or reuse the
water in their washing processes, or by bucket and hose with a shut-off
mechanism, unless the city manager or delegate finds that the public
health, safety, and welfare is contingent upon frequent vehicle cleaning
of solid waste transfer vehicles, vehicles that transport food and other
perishables or otherwise required by law. (Ord. 724 81, 2002; Ord. 372 82,
1977)

13.08.030 Emergency power of mayor during water crisis emergency.
A. During a water crisis state of emergency, the mayor may, with the
consent of a majority of the city council:

1. Impose a rate schedule for the purchase of water supplied by
the city with higher rates for higher use. Such rate schedule shall be in
writing, subscribed by the mayor and city recorder-treasurer, and state
the effective time and date of such rate schedule.

2. a. Impose such other water-saving measures upon the city as,
in the opinion of the mayor and city council, are reasonable and necessary
to protect the health, safety and welfare of the people of the city. Any
such measures shall be iIn writing, subscribed by the mayor and city
recorder-treasurer, and state the effective time and date of such measure.

b. The willful violation of any such measure shall be a
misdemeanor punishable by a fine not to exceed five hundred dollars.
B. Enforcement procedures for the above water-saving measures are
as follows.

1. For Tier 1-Mandatory Measures. The Scappoose city council,
through the public works department, shall enforce any violation of the
restrictions or prohibitions stated in the Tier 1-Mandatory Measures as
follows:

a. Scappoose public works department shall deliver a notice of
violation to the occupant at the premises. If the occupant Is not present,
notice may be posted on the premises advising occupant of violation and
notifying the occupant that the violation shall cease.

b. The city shall also mail a notice of violation by regular
mail to the occupant at the address of the premises where the violation
has occurred.

CHAPTER 13.08 PAGE 2 (Scappoose 6/10)



13.08.030--13.08.040

2. For Tier 2 - Mandatory Measures. City council, through the
city police department, shall enforce any violation of restrictions or
prohibitions stated in the Tier 2 - Mandatory Measures as follows:

a. Scappoose police department shall personally deliver a
notice of violation to the occupant at the premises. |If the occupant 1is
not present, the officer may post the notice on the premises advising the
occupant of the violation and warning that service may be discontinued if
violations continue.

b. The city shall also mail notice of violation by regular mail
to the occupant at the address of the premises where violation has
occurred. |If water service i1s discontinued, a fee may be charged to
restore it.

c. If violation occurs after notice, water service may be
discontinued.

d. If discontinuance of service will cause a health or safety
situation to develop at the location where violation has occurred, a
citation may be issued In accordance with Section 13.08.030(A) of the
Scappoose Municipal Code. (Ord. 724 81, 2002; Ord. 372 83, 1977)

13.08.040 Termination or suspension of state of emergency. At any
general or speciral meeting of the city council, the mayor, with the
consent of a majority of the council, or a majority of the council, may
declare the termination or suspension of a water crisis state of
emergency. Any declaration of a termination or suspension of a water
crisis state of emergency shall be in writing, subscribed by the mayor and
the city recorder-treasurer, and shall state the effective date and time
of such declaration. (Ord. 372 84, 1977)

CHAPTER 13.08 PAGE 3 (Scappoose 6/10)



Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 33240 Meadowbrook Ct.

Urgency: Minimal

Gradient: Dirt

Leak Type:  Fitting/Hydrant |Pipe Size: 6-in.

Pipe Material: ~ Ductile Iron

Leak Detection Method:

Sounding

Visible Water: Yes Person Submitted To:

Mr. Doug Nassinbene

Lattitude: 45.743662

Longitude: -122.883937

Matchpoint Estimated
GPM

GALLONS PER MINUTE:

GALLONS PER DAY (24 Hours):

Leak Description/Comments

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Hydrant Cap

Leakage Technician:

Dave Gunderson

Date: August 16, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 33355 Mountain Way

Urgency: Moderate Gradient: Asphalt Leak Type:  Service Pipe Size: 3/4-in Pipe Material: ~ Galvanized lron
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene

Lattitude: 45.750789 Longitude: -122.881018

Matchpoint Estimated
GPM

GALLONS PER MINUTE:

GALLONS PER DAY (24 Hours):

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak Description/Comments

Service Leak Between Meter And Main

Leakage Technician:

Dave Gunderson

Date: August 16, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 33271 Evergreen Way

Urgency: Moderate Gradient: Asphalt Leak Type:  Service Pipe Size: 1-in Pipe Material:  HDPE
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.751149 Longitude: -122.882778

Matchpoint Estimated
GPM

GALLONS PER MINUTE:

GALLONS PER DAY (24 Hours):

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak Description/Comments

Service Leak Between Meter And Main

Leakage Technician:

Dave Gunderson

Date: August 16, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 33260 Em Watts
Urgency: Minimal Gradient: Grass Leak Type:  Fitting/Setting  |Pipe Size: 1-in. Pipe Material: ~ Copper
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene

Lattitude: 45.75194271

Longitude: -122.8827068

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

Leak Description/Comments

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Meter Setting Leak

Leakage Technician:

Dave Gunderson

Date: August 16, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 33019 NW Laurel St.
Urgency: Minimal Gradient: Grass Leak Type:  Fitting/Hydrant |Pipe Size: 6-in. Pipe Material: ~ Ductile Iron
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene

Lattitude: 45.75966057

Longitude: -122.8813079

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

Leak Description/Comments

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Hydrant Seat

Leakage Technician:

Austin Deaver

Date: August 17, 2016




Matchpoint Water Asset Management 215 RACINE DRIVE,
Water. That’s the Point.

SUITE 201
WILMINGTON, NC. 28403

Address: 52579 NW Eastview Dr.

Urgency: Moderate Gradient: Dirt Leak Type:  Service Pipe Size: 1-in. Pipe Material: ~ Galvanized lron
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.75835790 Longitude: -122.8888607

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak Description/Comments

Service Leak Between Meter And Main

Leakage Technician:

Dave Gunderson

Date: August 17, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 32828 NW Sunset Dr.
Urgency: Minimal Gradient: Dirt Leak Type:  Fitting/Coupling |Pipe Size: 1-in. Pipe Material: ~ Copper
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene

Lattitude: 45.76482966

Longitude: -122.8912472

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

Leak Description/Comments

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Fitting In Meter Box

Leakage Technician:

Dave Gunderson

Date: August 18, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 32779 NW Ridge Dr.
Urgency: Minimal Gradient: Concrete Leak Type:  Fitting/Coupling |Pipe Size: 1-in. Pipe Material: ~ Copper
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene

Lattitude: 45.76288920

Longitude: -122.8927942

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

Leak Description/Comments

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Fitting In Meter Box

Leakage Technician:

Dave Gunderson

Date: August 18, 2016




Matchpoint Water Asset Management 215 RACINE DRIVE,
Water. That’s the Point.

SUITE 201
WILMINGTON, NC. 28403

Address: JP West Rd. @ SW 4th St.

Urgency: Minimal Gradient: Asphalt Leak Type: Main Pipe Size: 2-in. Pipe Material: ~ Galvanized lron
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene

Lattitude: 45.75655710 Longitude: -122.8819674

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak Description/Comments

2-in. Connection At The 8-in. ODS Main

Leakage Technician:

Austin Deaver

Date: August 18, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 29710 Dutch Canyon Rd.

Urgency: Moderate Gradient: Asphalt Leak Type: Main Pipe Size: 8-in. Pipe Material:  ODS
Leak Detection Method: Sounding Visible Water: Yes Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.74490187 Longitude: -122.9587713

GALLONS PER MINUTE:

10.00

Matchpoint Estimated GALLONS PER DAY (24 Hours):

Leak Description/Comments

GPM GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak On Main

Leakage Technician:  Austin Deaver

Date: August 19, 2016




Matchpoint Water Asset Management 215 RACINE DRIVE,

SUITE 201
Water. That’s the Point. WILMINGTON, NC. 28403
Address: 32700 Dutch Canyon Rd.
Urgency: Minimal Gradient: Gravel Leak Type:  Service Pipe Size: 1-in. Pipe Material: ~ Copper
Leak Detection Method: Sounding Visible Water: Yes Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.74164650 Longitude: -122.8943782

GALLONS PER MINUTE: Leak Description/Comments

Matchpoint Estimated GALLONS PER DAY (24 Hours):

GPM GALLONS PER MONTH (30 Days):

Service Leak Near Box

GALLONS PER YEAR (365 Days):

Leakage Technician: Dave Gunderson Date: August 19, 2016




Matchpoint Water Asset Management 215 RACINE DRIVE,

SUITE 201
Water. That’s the Point. WILMINGTON, NC. 28403
Address: NW 7th St. @ Smth Rd.
Urgency: Moderate Gradient: Dirt Leak Type: Main Pipe Size: 4-in. Pipe Material:  ODS
Leak Detection Method: Correlation Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.76270612 Longitude: -122.8849273

GALLONS PER MINUTE: Leak Description/Comments

Matchpoint Estimated GALLONS PER DAY (24 Hours):

GPM GALLONS PER MONTH (30 Days):

Main Leak 25' From Valve

GALLONS PER YEAR (365 Days):

Leakage Technician: Austin Deaver Date: August 19, 2016




Matchpoint Water Asset Management 215 RACINE DRIVE,
Water. That’s the Point.

SUITE 201
WILMINGTON, NC. 28403

Address: 32987 Bellavista

Urgency: Moderate Gradient: Asphalt Leak Type: Main Pipe Size: 8-in. Pipe Material:  ODS
Leak Detection Method: Correlation Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.76543476 Longitude: -122.8883833

GALLONS PER MINUTE:

10.00

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak Description/Comments

Main Leak 50' From Valve

Leakage Technician:

Austin Deaver

Date: August 19, 2016




Matchpoint Water Asset Management 215 RACINE DRIVE,
Water. That’s the Point.

SUITE 201
WILMINGTON, NC. 28403

Address: 32903 Bellavista

Urgency: Moderate Gradient: Asphalt Leak Type:  Service Pipe Size: 1-in. Pipe Material: ~ Copper
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.76566437 Longitude: -122.8902797

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak Description/Comments

Service Leak At The Main

Leakage Technician:

Dave Gunderson

Date: August 19, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 53787 West Lane Rd.
Urgency: Minimal Gradient: Dirt Leak Type:  Fitting/Hydrant |Pipe Size: 6-in. Pipe Material: ~ Ductile Iron
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene

Lattitude: 45.77467730

Longitude: -122.8678646

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

Leak Description/Comments

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Hydrant Seat

Leakage Technician:

Austin Deaver

Date: August 22, 2016




Matchpoint Water Asset Management 215 RACINE DRIVE,
Water. That’s the Point.

SUITE 201
WILMINGTON, NC. 28403

Address: NW Peak Rd.-E-NW CIiff

Urgency: Minimal Gradient: Asphalt Leak Type: Main Pipe Size: 4-in. Pipe Material:  ODS
Leak Detection Method: Correlation Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.76268487 Longitude: -122.8908191

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak Description/Comments

Main Leak East Of NW CIiff

Leakage Technician:

Austin Deaver

Date: August 22, 2016




Matchpoint Water Asset Management 215 RACINE DRIVE,
Water. That’s the Point.

SUITE 201
WILMINGTON, NC. 28403

Address: 52396 SW 2nd St.

Urgency: Minimal Gradient: Gravel Leak Type:  Service Pipe Size: 1-in. Pipe Material: ~ Copper
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.75580155 Longitude: -122.8799502

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak Description/Comments

Service Leak Between Meter And Main

Leakage Technician:

Dave Gunderson

Date: August 22, 2016




MATCHPOINT

@ Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 52167 SE 5th St.

Urgency: Minimal Gradient: Grass Leak Type: Fitting/Coupling |Pipe Size: 1-in. Pipe Material: Copper
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.75258470 Longitude: -122.8707679

GALLONS PER MINUTE:

Matchpoint Estimated GALLONS PER DAY (24 Hours):

GPM GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak Description/Comments

Service Leak In Box

Leakage Technician:  Dave Gunderson

Date: August 23, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 33859 SE Oak St.
Urgency: Minimal Gradient: Grass Leak Type: Fitting/Curbstop |Pipe Size: 1-in. Pipe Material: ~ Copper
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene

Lattitude: 45.75559561

Longitude: -122.8705175

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

Leak Description/Comments

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Service Leak In Box

Leakage Technician:

Austin Deaver

Date: August 23, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: SE 6th St. @ Vine St.

Urgency: Moderate Gradient: Asphalt Leak Type: Main Pipe Size: 6-in. Pipe Material: ~ Ductile Iron
Leak Detection Method: Correlation Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.74912435 Longitude: -122.8694813

GALLONS PER MINUTE:

10.00

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

Leak Description/Comments

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak At Hydrant Tee

Leakage Technician:

Deaver/Gunderson

Date: August 24, 2016




Matchpoint Water Asset Management 215 RACINE DRIVE,

SUITE 201
Water. That’s the Point. WILMINGTON, NC. 28403
Address: 52265 Ironwood Ct.
Urgency: Minimal Gradient: Grass Leak Type:  Service Pipe Size: 1-in. Pipe Material: ~ Copper
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.75422261 Longitude: -122.8708308

GALLONS PER MINUTE: Leak Description/Comments

Matchpoint Estimated GALLONS PER DAY (24 Hours):

GPM GALLONS PER MONTH (30 Days):

Service Leak Near Box

GALLONS PER YEAR (365 Days):

Leakage Technician: Dave Gunderson Date: August 24, 2016




Matchpoint Water Asset Management 215 RACINE DRIVE,
Water. That’s the Point.

SUITE 201
WILMINGTON, NC. 28403

Address: 33904 SE Fayway

Urgency: Moderate Gradient: Asphalt Leak Type:  Service Pipe Size: 1-in. Pipe Material: ~ Copper
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.75124935 Longitude: -122.8692694

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak Description/Comments

Service Leak Between Meter And Main

Leakage Technician:

Austin Deaver

Date: August 24, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 51901 Woodmere St.
Urgency: Minimal Gradient: Grass Leak Type:  Fitting/Riser Pipe Size: 1-in. Pipe Material: ~ Copper
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene

Lattitude: 45.74890938

Longitude: -122.8705770

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

Leak Description/Comments

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Service Leak In Box

Leakage Technician:

Austin Deaver

Date: August 24, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address:

Miller Road Water Treatment Plant

Urgency: Moderate

Gradient: Grass

Leak Type: Main Pipe Size: 8-in.

Pipe Material: ~ Ductile Iron

Leak Detection Method:

Sounding

Visible Water: No

Person Submitted To:

Mr. Doug Nassinbene

Lattitude: 45.75823019

Longitude: -122.8602448

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

Leak Description/Comments

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Main Leak Near Well House

Leakage Technician:

Deaver/Gunderson

Date: August 24, 2016




Matchpoint Water Asset Management 215 RACINE DRIVE,

SUITE 201
Water. That’s the Point. WILMINGTON, NC. 28403
Address: 52615 NE 3rd St.
Urgency: Minimal Gradient: Concrete Leak Type:  Service Pipe Size: 1-in. Pipe Material: ~ Copper
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.75893015 Longitude: -122.8602448

GALLONS PER MINUTE: Leak Description/Comments

Matchpoint Estimated GALLONS PER DAY (24 Hours):

GPM GALLONS PER MONTH (30 Days):

Service Leak Near Box

GALLONS PER YEAR (365 Days):

Leakage Technician: Austin Deaver Date: August 25, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address:

51536 SE 2nd St.

Urgency: Minimal

Gradient: Asphalt

Leak Type:  Fitting/Valve Pipe Size: 12-in.

Pipe Material: ~ C900

Leak Detection Method:

Sounding

Visible Water: No

Person Submitted To:

Mr. Doug Nassinbene

Lattitude: 45.74271688

Longitude: -122.8752169

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

Leak Description/Comments

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak At Valve

Leakage Technician:

Austin Deaver

Date: August 25, 2016




Matchpoint Water Asset Management 215 RACINE DRIVE,
Water. That’s the Point.

SUITE 201
WILMINGTON, NC. 28403

Address: 34484 E. Columbia Ave.

Urgency: Moderate Gradient: Grass Leak Type:  Service Pipe Size: 1.5-in. Pipe Material:  PVC
Leak Detection Method: Sounding Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.75226074 Longitude: -122.8564516

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak Description/Comments

Service Leak Between Meter And Main

Leakage Technician:

Deaver/Gunderson

Date: August 25, 2016




Matchpoint Water Asset Management

Water. That’s the Point.

215 RACINE DRIVE,
SUITE 201
WILMINGTON, NC. 28403

Address: 33867 NE Prairie St.

Urgency: Moderate Gradient: Gravel Leak Type: Main Pipe Size: 4-in. Pipe Material:  ODS
Leak Detection Method: Correlation Visible Water: No Person Submitted To: Mr. Doug Nassinbene
Lattitude: 45.75803562 Longitude: -122.8701873

GALLONS PER MINUTE:

Matchpoint Estimated

GALLONS PER DAY (24 Hours):

Leak Description/Comments

GPM

GALLONS PER MONTH (30 Days):

GALLONS PER YEAR (365 Days):

Leak At Main

Leakage Technician:

Austin Deaver

Date: August 25, 2016
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7/1/2019

2 Year Water Loss Reduction Plan

History

Within recent years, the City of Scappoose has undergone many changes. Those changes
include: new City Management and Staff, several new housing developments and substantial
new commercial development. Subsequently, the City has been working to update its Master
Plans for Water, Wastewater and Stormwater.

During these updates, City Staff and Engineers from Carollo have identified a 10% or
greater increase in water loss from previous years. Since 2015, the City has been experiencing
between 33% - 38% loss.

City Staff believe that these losses are a combination of Real Losses, Apparent Losses
and Non-Revenue Authorized Consumption.

- Real Losses: much of the City’s distribution system is aged and has zones with pressures
exceeding 100 psi. City crews are responding to approximately 20 leaks per year.

- Apparent Losses: meter inaccuracy, water theft, recording and computing errors.

- Non-Revenue Authorized: lack of usage recording for system flushing, fire fighting, fire
training and construction of new infrastructure.

The City of Scappoose operates from a Budget that renews annually on July 1%,
Therefore, this Plan will follow projects identified the City’s fiscal year Budgets.

City of Scappoose 33568 E Columbia Avenue  Scappoose Oregon 97056 503-543-7146 Fax
503-543-7182



Plan

2019-20

Develop a Leak Detection Program

Contract a City-wide leak detection update

Continue to replace/install new remote read meters

Evaluate the City’s current data logging and billing practices

Coordinate with the Scappoose Fire Department to develop and method of tracking
water usage for fires and training

Implement better methods of tracking water used for Construction of both City and
Private projects

Identify pipelines in need of replacement

Upgrade Water Treatment Plant SCADA systems to improve metering accuracy of water
production and potentially reduce backwash cycles and associated non-revenue
authorized water use

2020-21

Evaluate 2019-20 progress

Continue leak detection program

Continue water meter replacement

Begin engineering of pipeline replacement and pressure zone improvement projects
Begin construction of pipeline replacements

*Note — This Plan to be updated annually

City of Scappoose 33568 E Columbia Avenue  Scappoose Oregon 97056 503-543-7146 Fax
503-543-7182
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AWWA Free Water Audit Software v5.0

American Water Works Association Copyright © 2014, All Rights Reserved.

This spreadsheet-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identify areas for improved
efficiency and cost recovery. It provides a "top-down" summary water audit format, and is not meant to take the place of a full-scale, comprehensive water audit format.

Auditors are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits
for detailed guidance on the water auditing process and targetting loss reduction levels

The spreadsheet contains several separate worksheets. Sheets can be accessed using the tabs towards the bottom of the screen, or by clicking the buttons below.

Please begin by providing the following information The following guidance will help you complete the Audit

Name of Contact Person: |Darryl Sykes I All audit data are entered on the Reporting Worksheet

Email Address: |dsykes@cityofscappoose.org | | |

Telephone | Ext.: | 5033690297 L ]

Name of City / Utility: |City of Scappoose || |

City/Town/Municipality: | Scappoose |
State / Province: | Oregon (OR)

Value can be entered by user

Value calculated based on input data

These cells contain recommended default values

Use of Option Pcnt: Value:
Country: [USA (Radio) Buttons: | 0.25% ©® O |
Year: 2018 I Calendar Year

To enter a value, choose
this button and enter a
value in the cell to the right

Select the default percentage
by choosing the option button
on the left

Audit Preparation Date: |6/4/2018

Volume Reporting Units: [Million gallons (US)
PWSID / Other ID:|4100792

The following worksheets are available by clicking the buttons below or selecting the tabs along the bottom of the page

Instructions

The current sheet.
Enter contact
information and basic
audit details (year,
units etc)

v

Reporting Worksheet

Enter the required data
on this worksheet to

calculate the water
balance and data grading

Performance

Comments

Indicators
Enter comments to -
explain how values Review the

performance

were calculated or to
document data
sources

indicators to evaluate
the results of the audit

Grading Matrix

Presents the possible
grading options for
each input component
of the audit

Service Connection
Diagram

Diagrams depicting
possible customer
service connection line
configurations

Loss Control
Planning

Use this sheet to
interpret the results of
the audit validity score
and performance

indicators

Definitions

Use this sheet to
understand the terms

used in the audit
process

/

Dashboard

A graphical summary
of the water balance
and Non-Revenue
Water components

Water Balance

The values entered in
the Reporting
Worksheet are used to
populate the Water
Balance

Acknowledgements

Acknowledgements for
the AWWA Free Water
Audit Software v5.0

Example Audits

Reporting Worksheet
and Performance
Indicators examples
are shown for two
validated audits

If you have questions or comments regarding the software please contact us via email at: wic@awwa.org

AWWA Free Water Audit Software v5.0




AWWA Free Water Audit Software: WAS v5.0

Repor K American Water Works Association.
Click to access definition Water Audit Report for:|City of Scappoose (4100792)
Click to add a comment Reporting Year:| 2018 | | 1/2018 - 12/2018 |

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the input
data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

All volumes to be entered as: MILLION GALLONS (US) PER YEAR

To select the correct data grading for each input, determine the highest grade where the Master Meter and Supply Error Adjustments

WATER SUPPLIED R Enter grading in column 'E' and 'J' ---------- > Pcnt: Value:

Volume from own sources: 316.446| MG/Yr 1.00%|® O MG/Yr
Water imported: MG/Yr ® O MG/Yr
Water exported: MG/Yr ® O MG/Yr
Enter negative % or value for under-registration
WATER SUPPLIED: [ 313.313| mMG/Yr Enter positive % or value for over-registration
AUTHORIZED CONSUMPTION Click here:
Billed metered: 204.029| MG/Yr for help using option
Billed unmetered: MG/Yr buttons below
Unbilled metered: ? 0.910| MG/Yr Pcnt: Value:
Unbilled unmetered: 3.916| MGIYr [ 125%[® O | |mGrvr
Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed A
AUTHORIZED CONSUMPTION: [ 208.855| MG/Yr Use buttons to select

w[;ercentage of water supplied
OR

value

WATER LOSSES (Water Supplied - Authorized Consumption) 104.457| MG/Yr
Apparent Losses Pcnt: v Value:

Unauthorized consumption: IES IEH 0.783| MG/Yr | 0.25%|© [©) || IMGIYr

Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed

Customer metering inaccuracies: I IEM| 3 | 0.000| MG/Yr ® O MG
Systematic data handling errors: [l IEl 0.510| MG/Yr 0.25%| ® O |MG/Yr

Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Apparent Losses: MG/Yr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: MG/Yr

WATER LOSSES: [ 104.457| MG/Yr

NON-REVENUE WATER

NON-REVENUE WATER: 109.284| MG/Yr

= Water Losses + Unbilled Metered + Unbilled Unmetered
SYSTEM DATA

Length of mains: 45.7| miles
Number of active AND inactive service connections: 2,673
Service connection density: 58| conn./mile main
Are customer meters typically located at the curbstop or property line? Yes (length of service line, beyond the property boundary.
Average length of customer service line: that is the responsibility of the utility)

Average length of customer service line has been set to zero and a data grading score of 10 has been applied
Average operating pressure: MM 4 | 55.0] psi

COST DATA

$2,105,834| $/Year
$91.73|[$/1000 gallons (US)
$/Million gallons [] use Customer Retail Unit Cost to value real losses

Total annual cost of operating water system:
Customer retail unit cost (applied to Apparent Losses):
Variable production cost (applied to Real Losses):

WATER AUDIT DATA VALIDITY SCORE:
| ** YOUR SCORE [S: 53 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION:

Based on the information provided, audit accuracy can be improved by addressing the following components:
[ 1: volume from own sources |

[ 2: Customer metering inaccuracies |
[ 3:Billed metered |

AWWA Free Water Audit Software v5.0 Reporting Worksheet 2



AWWA Free Water Audit Software: WAS v5.0

System Attributes and Performance Indicators American Water Works Association.

Water Audit Report for:|City of Scappoose (4100792)

Reporting Year:| 2018 || 1/2018-12/2018 |
**YOUR WATER AUDIT DATA VALIDITY SCORE IS: 53 out of 100 ***
System Attributes:
Apparent Losses: | 1.293 |MG/Yr
+ Real Losses: | 103.164 |MGI/Yr
= Water Losses: | 104.457 |MG/Yr
Unavoidable Annual Real Losses (UARL): | 13.01|MG/Yr
Annual cost of Apparent Losses: | $118,639|
Annual cost of Real Losses: | | Valued at Variable Production Cost

Return to Reporting Worksheet to change this assumpiton

Performance Indicators:

E a Non-revenue water as percent by volume of Water Supplied: | 34.9%|
Inancial:
Non-revenue water as percent by cost of operating system: | 5.6%| Real Losses valued at Variable Production Cost

Apparent Losses per service connection per day 1.33|gallons/connection/day

105.74|gallons/connection/day
N/A|
1.92|gallons/connection/day/psi

Real Losses per service connection per day: |
Operational Efficiency: . |

Real Losses per length of main per day*

Real Losses per service connection per day per psi pressure

From Above, Real Losses = Current Annual Real Losses (CARL): | 103.16|million gallons/year
Infrastructure Leakage Index (ILI) [CARL/UARL]: | 7.93|

* This performance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline

AWWA Free Water Audit Software v5.0 Performance Indicators 3



AWWA Free Water Audit Software: WAS v5.0

User Comments American Water Works Association.

Use this worksheet to add comments or notes to explain how an input value was calculated, or to document the sources of the information used.

General Comment:

Audit Item Comment

Volume from own sources:

Vol. from own sources: Master meter
error adjustment:

Water imported:

Water imported: master meter error|
adjustment:

Water exported:

Water exported: master meter error
adjustment:

Billed metered:

Billed unmetered:

Unbilled metered:

AWWA Free Water Audit Software v5.0 Comments 4



Audit Item Comment

Unbilled unmetered:

Unauthorized consumption:

Customer metering inaccuracies:

Systematic data handling errors:

Length of mains:

Number of active AND inactive
service connections:

Average length of customer service
line:

Average operating pressure:

Total annual cost of operating water
system:

Customer retail unit cost (applied to

Apparent Losses):

Variable production cost (applied to

Real Losses):

AWWA Free Water Audit Software v5.0 Comments 5



AWWA Free Water Audit Software: Water Balance

WAS v5.0

American Water Works Association.

Water Audit Report for:

City of Scappoose (4100792)

Reporting Year:|2018

1/2018 - 12/2018

Data Validity Score:

Own Sources

(Adjusted for known
errors)

313.313

Water Imported

0.000

System Input
313.313

Water Exported

Water Supplied

313.313

Billed Authorized Consumption

Billed Water Exported

Billed Metered Consumption (water exported
is removed)

Revenue Water

Revenue Water

204.029
Authorized 204.029 Billed Unmetered Consumption 204.029
Consumntion
0.000
208.855 Unbllled Authorized Consumption Unbilled Metered Consumption o010 Non-R?\'Gtzlvt;(; Water
4.826 Unbilled Unmetered Consumption
3.916
Unauthorized Consumption 109.284
Apparent Losses 0.783
1.293 Customer Metering Inaccuracies
0.000
Systematic Data Handling Errors
Water Losses 0.510
104.457 Lea'kage on Transmission and/or Distribution
Mains
Real Losses Not broken down
103.164 Leakage and Overflows at Utility's Storage

Tanks
Not broken down

Leakage on Service Connections
Not broken down

AWWA Free Water Audit Software v5.0

Water Balance 6




AWWA Free Water Audit Software:

Dashboard

WAS v5.0

American Water Works Association.

The graphic below is a visual representation of the
Water Balance with bar heights propotional to the
volume of the audit components

Water Audit Report for:|City of Scappoose (4100792)

Data Validity Score: 53

Reporting Year:| 2018 1/2018 - 12/2018 |

100% -

90% -

80% -

70% -

60% -

50% -

40% -

30% -

20% -

10% -

0% -
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The grading assigned to each audit component and the corresponding recommended improvements and actions are highlighted in yellow. Audit accuracy is likely to be improved by prioritizing those items shown in red

Grading >>>

1

2

3

4

5

6

7

8 9

WATER SUPPLIED

Volume from own sources:

Improvements to attain higher
data grading for "Volume from
own Sources" component:

Volume from own sources
master meter and supply error
adjustment:

Improvements to attain higher
data grading for "Master meter
and supply error adjustment"
component:

Water Imported:

Improvements to attain higher
data grading for "Water
Imported Volume" component:

(Note: usually the water
supplier selling the water - "the
Exporter” - to the utility being
audited is responsible to
maintain the metering
installation measuring the
imported volume. The utility
should coordinate carefully
with the Exporter to ensure
that adequate meter upkeep
takes place and an accurate
measure of the Water
Imported volume is quantified. )|

Select this grading only if | Less than 25% of water production
the water utility sources are metered, remaining

purchases/imports all of its] sources are estimated. No regular

water resources (i.e. has
no sources of its own)

25% - 50% of treated water
production sources are metered;

other sources estimated. No regular Conditions between

50% - 75% of treated water
production sources are metered,

other sources estimated. Occasional Conditions between

At least 75% of treated water
production sources are metered, or at
least 90% of the source flow is derived

from metered sources. Meter

" Conditions between
accuracy testing and/or electronic

100% of treated water production
sources are metered, meter accuracy

testing and electronic calibration of Conditions between

100% of treated water production
sources are metered, meter accuracy
testing and electronic calibration of
related instrumentation is conducted

" N N N 2and 4 N N 4and 6 o N 6and 8 related instrumentation is conducted 8and 10 semi-annually, with less than 10% found
meter accuracy testing or electronic | meter accuracy testing or electronic meter accuracy testing or electronic calibration of related instrumentation is o o
h h - annually, less than 10% of meters are outside of +/- 3% accuracy. Procedures
calibration conducted. calibration conducted. calibration conducted. conducted annually. Less than 25% of . "
found outside of +/- 6% accuracy are reviewed by a third party
tested meters are found outside of +/-
kr in the M36
6% accuracy.
to qualify for 8: to qualify for 10: to maintain 10:
to qualify for to qualify for 4: to qualify for 6: Conduct annual meter accuracy testing and calibration of Maintain annual meter accuracy testing and calibration of Standardize meter accuracy test
qualify for 2: 5 n . o v 5 p 9 o 5 o v o )
Ll L Locate all water production sources on maps and in the Formalize annual meter accuracy testing for all source related ir on all meter onaregular| related ir for all meter Repair or q y to semi-annual, or more

Organize and launch efforts to
collect data for determining volume
from own sources

field, launch meter accuracy testing for existing meters,
begin to install meters on unmetered water production
sources and replace any obsolete/defective meters.

meters; specify the frequency of testing. Complete
installation of meters on unmetered water production sources|
and complete replacement of all obsolete/defective meters.

basis. Complete project to install new, or replace defective
existing, meters so that entire production meter population is
metered. Repair or replace meters outside of +/- 6%
accuracy.

replace meters outside of +/- 3% accuracy. Investigate new
meter technology; pilot one or more replacements with
innovative meters in attempt to further improve meter
accuracy.

frequent, for all meters. Repair or
replace meters outside of +/- 3%
accuracy. Continually investigate/pilot
improving metering technology.

Inventory information on meters and
paper records of measured volumes
exist but are incomplete and/or in a
very crude condition; data error
cannot be determined

Select n/a only if the water|
utility fails to have meters
on its sources of supply

No automatic datalogging of
production volumes; daily readings
are scribed on paper records without
any accountability controls. Flows
are not balanced across the water
distribution system: tank/storage
elevation changes are not employed
in calculating the "Volume from own
sources" component and archived
flow data is adjusted only when
grossly evident data error occurs.

Conditions between
2and 4

Production meter data is logged
automatically in electronic format and
reviewed at least on a monthly basis

with necessary corrections
implemented. "Volume from own
sources" tabulations include estimate
of daily changes in tanks/storage
facilities. Meter data is adjusted
when gross data errors occur, or
occasional meter testing deems this
necessary.

Conditions between
4and 6

Hourly production meter data logged
automatically & reviewed on at least a
weekly basis. Data is adjusted to
correct gross error when
meter/instrumentation equipment
malfunction is detected; and/or error is
confirmed by meter accuracy testing.
Tank/storage facilty elevation changes
are automatically used in calculating a
balanced "Volume from own sources”
component, and data gaps in the
archived data are corrected on at least

Conditions between
6and 8

Continuous production meter data is
logged automatically & reviewed each
business day. Data is adjusted to
correct gross error from detected
meter/instrumentation equipment
malfunction and/or results of meter
accuracy testing. Tank/storage facility
elevation changes are automatically
used in "Volume from own sources"
tabulations and data gaps in the
archived data are corrected on a daily

Conditions between
8and 10

Computerized system (SCADA or
similar) automatically balances flows
from all sources and storages; results
are reviewed each business day. Tight
accountability controls ensure that all
data gaps that occur in the archived flow|
data are quickly detected and corrected.
Regular calibrations between SCADA
and sources meters ensures minimal
data transfer error.

flow data; set a procedure to review
flow data on a daily basis to detect
input errors. Obtain more reliable
information about existing meters by |
conducting field inspections of
meters and related instrumentation,
and obtaining manufacturer
literature.

tanks/storage facilities and include tank level data in

i tion routine in a ized system.

Construct a computerized listing or spreadsheet to archive
input volumes, tank/storage volume changes and

import/export flows in order to determine the composite
"Water Supplied" volume for the distribution system. Seta
procedure to review this data on a monthly basis to detect

gross anomalies and data gaps.

Refine computerized data collection and archive to include
hourly production meter data that is reviewed at least on a
weekly basis to detect specific data anomalies and gaps.
Use daily net storage change to balance flows in calculating
"Water Supplied" volume. Necessary corrections to data
errors are implemented on a weekly basis.

Ensure that all flow data is collected and archived on at least
an hourly basis. All data is reviewed and detected errors
corrected each business day. Tank/storage levels variations
are employed in calculating balanced "Water Supplied"
component. Adjust production meter data for gross error
and inaccuracy confirmed by testing.

a weekly basis. basis.
to maintain 10:
to qualify for.2: to qualify for 4: Monitor meter innovations for
" . development of more accurate and less
Develop a plan to Instal expensive flowmeters. Continue to
recordkeeping system to capture all |[meters. Complete installation of level instrumentation at all to qualify for 6: to qualify for 8: to qualify for 10: P "

Link all production and tank/storage facility elevation change
data to a Supervisory Control & Data Acquisition (SCADA)
System, or similar computerized monitoring/control system,
and establish automatic flow balancing algorithm and regularly
calibrate between SCADA and source meters. Data is
reviewed and corrected each business day.

replace or repair meters as they
perform outside of desired accuracy
limits. Stay abreast of new and more
accurate water level instruments to
better record tank/storage levels and
archive the variations in storage volume.
Keep current with SCADA and data
management systems to ensure that
archived data is well-managed and error|
free.

Select n/a if the water

utility's supply is
exclusively from its own

Less than 25% of imported water
sources are metered, remaining

25% - 50% of imported water

sources are metered; other sources | Conditions between

50% - 75% of imported water

sources are metered, other sources } Conditions between

At least 75% of imported water
sources are metered, meter accuracy
testing and/or electronic calibration of

related instrumentation is conducted | COndiions between

100% of imported water sources are
metered, meter accuracy testing and

electronic calibration of related Conditions between

100% of imported water sources are
metered, meter accuracy testing and
electronic calibration of related
instrumentation is conducted semi-

water resources (no bulk | sources are estimated. No regular estimated. No regular meter 2and 4 estimated. Occasional meter 4 and 6 6and 8 instrumentation is conducted annually, 8and 10 N N
annually for all meter installations. o annually for all meter installations, with
purchased/ imported meter accuracy testing. accuracy testing. accuracy testing conducted. less than 10% of meters are found
water) Less than 25% of tested meters are outside of +/- 6% accurac less than 10% of accuracy tests found
found outside of +/- 6% accuracy. ° Y outside of +/- 3% accuracy.
to maintain 10:
R (ob ‘l:(ah 'lor h to qualify for 6: to qualify for 8: to qualify for 10: 'Standard\'ze metgr acculracy test
eview bulk water purchase To qualify for 4: Formalize annual meter accuracy testing for all imported | Complete project to install new, or replace defective, meters Conduct meter accuracy testing for all meters on a semi- requency to semi-annua, or more

agreements with partner suppliers;
confirm requirements for use and
maintenance of accurate metering.
Identify needs for new or
replacement meters with goal to
meter all imported water sources.

Locate all imported water sources on maps and in the field,
launch meter accuracy testing for existing meters, begin to
install meters on unmetered imported water
interconnections and replace obsolete/defective meters.

water meters, planning for both regular meter accuracy
testing and calibration of the related instrumentation.
Continue installation of meters on unmetered imported water|
interconnections and replacement of obsolete/defective
meters.

on all imported water interconnections. Maintain annual
meter accuracy testing for all imported water meters and
conduct calibration of related instrumentation at least
annually. Repair or replace meters outside of +/- 6%
accuracy.

annual basis, along with calibration of all related
instrumentation. Repair or replace meters outside of +/- 3%
accuracy. Investigate new meter technology; pilot one or more
replacements with innovative meters in attempt to improve
meter accuracy.

frequent, for all meters. Continue to
conduct calibration of related
instrumentation on a semi-annual basis.
Repair or replace meters outside of +/-
3% accuracy. Continually
investigate/pilot improving metering
technology.
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4

Water imported master meter
and supply error adjustment:

Improvements to attain higher
data grading for "Water
imported master meter and
supply error adjustment”
component:

Water Exported:

Improvements to attain higher
data grading for "Water
Exported Volume" component:

(Note: usually, if the water
utility being audited sells
(Exports) water to a
neighboring purchasing Utility,
it is the responsibility of the
utility exporting the water to
maintain the metering
installation measuring the
Exported volume. The utility
exporting the water should
ensure that adequate meter
upkeep takes place and an
accurate measure of the
‘Water Exported volume is
quantified. )

Water exported master meter
and supply error adjustment:

Select n/a if the Imported
water supply is
unmetered, with Imported
water quantities estimated
on the billing invoices sent
by the Exporter to the
purchasing Utility.

Select n/a if the water
utility sells no bulk water to|
neighboring water utilities
(no exported water sales)

Select n/a only if the water|
utility fails to have meters
on its exported supply
interconnections.

Inventory information on imported
meters and paper records of
measured volumes exist but are
incomplete and/or in a very crude
condition; data error cannot be
determined Written agreement(s)
with water Exporter(s) are missing or]
written in vague language
concerning meter management and

No automatic datalogging of
imported supply volumes; daily
readings are scribed on paper

records without any accountability

controls to confirm data accuracy
and the absence of errors and data
gaps in recorded volumes. Written
agreement requires meter accuracy
testing but is vague on the details of

Conditions between
2and 4

Imported supply metered flow data is
logged automatically in electronic
format and reviewed at least on a
monthly basis by the Exporter with

necessary corrections implemented.

Meter data is adjusted by the

Exporter when gross data errors are

detected. A coherent data trail exists
for this process to protect both the
selling and the purchasing Utility.

Written agreement exists and clearly

Conditions between
4and 6

Hourly Imported supply metered data
is logged automatically & reviewed on
at least a weekly basis by the Exporter.
Data is adjusted to correct gross error
when meter/instrumentation equipment
malfunction s detected; and to correct
for error confirmed by meter accuracy
testing. Any data gaps in the archived
data are detected and corrected during
the weekly review. A coherent data
trail exists for this process to protect

Conditions between
6and 8

Continuous Imported supply metered
flow data is logged automatically &
reviewed each business day by the

Exporter. Data is adjusted to correct

gross error from detected
meter/instrumentation equipment
malfunction and/or results of meter
accuracy testing. Any data
errors/gaps are detected and
corrected on a daily basis. A data trail

Conditions between
8and 10

Computerized system (SCADA or
similar) automatically records data
which is reviewed each business day by
the Exporter. Tight accountability
controls ensure that all error/data gaps
that occur in the archived flow data are
quickly detected and corrected. A
reliable data trail exists and contract
provisions for meter testing and data
management are reviewed by the selling|

testing. how and who conducts the testing. states requirements and roles for N N exists for the process to protect both and purchasing Utility at least once
) both the selling and the purchasing
meter accuracy testing and data Utiity. the selling and the purchasing Utility. every five years.
management.
1o qualify for 2:
Develop a plan to restructure to maintain 10:
recordkeeping system to capture all to qualiy for 4: to qualify for 10: Monitor meter innovations for
flow data; set a procedure to review Install automatic datalogging equ;pmenl on Imported oG Conduct accountability checks to confirm that all Imported development of more accurate and less
flow data on a daily basis to detect o quialify for 6: to qualify for 8: supply metered data is reviewed and corrected each business |  expensive flowmeters; work with the

input errors. Obtain more reliable

information about existing meters by
conducting field inspections of

meters and related instrumentation,

and obtaining manufacturer

literature. Review the written

agreement between the selling and

purchasing Utility.

supply meters. Set a procedure to review this data on a
monthly basis to detect gross anomalies and data gaps.
Launch discussions with the Exporters to jointly review

terms of the written agreements regarding meter accuracy

testing and data management; revise the terms as
necessary.

Refine computerized data collection and archive to include
hourly Imported supply metered flow data that is reviewed at
least on a weekly basis to detect specific data anomalies and|
gaps. Make necessary corrections to errors/data errors on a

weekly basis.

Ensure that all Imported supply metered flow data is
collected and archived on at least an hourly basis. All data is|
reviewed and errors/data gaps are corrected each business
day.

day by the Exporter. Results of all meter accuracy tests and
data corrections should be available for sharing between the
Exporter and the purchasing Utility. Establish a schedule for a
regular review and updating of the contractual language in the
written agreement between the selling and the purchasing
Utility; at least every five years.

Exporter to help identify meter
replacement needs. Keep
communication lines with Exporters
open and maintain productive relations.
Keep the written agreement current with
clear and explicit language that meets
the ongoing needs of all parties.

Less than 25% of exported water
sources are metered, remaining
sources are estimated. No regular

25% - 50% of exported water
sources are metered; other sources
estimated. No regular meter

Conditions between
2and 4

50% - 75% of exported water
sources are metered, other sources
estimated. Occasional meter

Conditions between
4and 6

At least 75% of exported water sources
are metered, meter accuracy testing
and/or electronic calibration conducted
annually. Less than 25% of tested

Conditions between
6and 8

100% of exported water sources are
metered, meter accuracy testing and
electronic calibration of related
instrumentation is conducted annually,

Conditions between
8and 10

100% of exported water sources are
metered, meter accuracy testing and
electronic calibration of related
instrumentation is conducted semi-
annually for all meter installations, with

meter accuracy testing. accuracy testing. accuracy testing conducted. meters are found outside of +/- 6% less than 10% of meters are found o
5 less than 10% of accuracy tests found
accuracy. outside of +/- 6% accuracy o,
outside of +/- 3% accuracy.
to qualify for 2: to maintain 10:
Review bulk water sales To qualify for 4: to qualify for 6: to qualify for 8: to qualify for 10: Standardize meter accuracy test

agreements with purchasing utilities;
confirm requirements for use &
upkeep of accurate metering.
Identify needs to install new, or

replace defective meters as needed.|

Locate all exported water sources on maps and in field,
launch meter accuracy testing for existing meters, begin to
install meters on unmetered exported water
interconnections and replace obsolete/defective meters

Formalize annual meter accuracy testing for all exported
water meters. Continue installation of meters on unmetered
exported water interconnections and replacement of
obsolete/defective meters.

Complete project to install new, or replace defective, meters
on all exported water interconnections. Maintain annual
meter accuracy testing for all exported water meters. Repair|

or replace meters outside of +/- 6% accuracy.

Maintain annual meter accuracy testing for all meters. Repair
or replace meters outside of +/- 3% accuracy. Investigate new|
meter technology; pilot one or more replacements with
innovative meters in attempt to improve meter accuracy.

frequency to semi-annual, or more
frequent, for all meters. Repair or
replace meters outside of +/- 3%
accuracy. Continually investigate/pilot
improving metering technology.

Inventory information on exported
meters and paper records of
measured volumes exist but are
incomplete and/or in a very crude
condition; data error cannot be
determined Written agreement(s)
with the utility purchasing the water
are missing or written in vague
language concerning meter
management and testing.

No automatic datalogging of
exported supply volumes; daily
readings are scribed on paper

records without any accountability

controls to confirm data accuracy
and the absence of errors and data
gaps in recorded volumes. Written
agreement requires meter accuracy
testing but is vague on the details of
how and who conducts the testing.

Conditions between
2and 4

Exported metered flow data is logged
automatically in electronic format and
reviewed at least on a monthly basis,
with necessary corrections
implemented. Meter data is adjusted
by the utility selling (exporting) the
water when gross data errors are
detected. A coherent data trail exists
for this process to protect both the
utility exporting the water and the
purchasing Utility. Written agreement;
exists and clearly states requirements
and roles for meter accuracy testing
and data management.

Conditions between
4and 6

Hourly exported supply metered data is
logged automatically & reviewed on at
least a weekly basis by the utility selling
the water. Data is adjusted to correct
gross error when
meter/instrumentation equipment
malfunction is detected; and to correct
for error found by meter accuracy
testing. Any data gaps in the archived
data are detected and corrected during
the weekly review. A coherent data
trail exists for this process to protect
both the selling (exporting) utility and
the purchasing Utility.

Conditions between
6and 8

Continuous exported supply metered
flow data is logged automatically &
reviewed each business day by the

utility selling (exporting) the water.
Data is adjusted to correct gross error
from detected meter/instrumentation
equipment malfunction and any error
confirmed by meter accuracy testing.
[Any data errors/gaps are detected and
corrected on a daily basis. A data trail
exists for the process to protect both
the selling (exporting) Utility and the
purchasing Utility.

Conditions between
8and 10

Computerized system (SCADA or
similar) automatically records data
which is reviewed each business day by
the utility selling (exporting) the water.
Tight accountability controls ensure that
all error/data gaps that occur in the
archived flow data are quickly detected
and corrected. A reliable data trail
exists and contract provisions for meter
testing and data management are
reviewed by the selling Utility and
purchasing Utility at least once every
five years.
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Improvements to attain higher
data grading for "Water

exported master meter and
supply error adjustment"

to qualify for 2:

Develop a plan to restructure
recordkeeping system to capture all
flow data; set a procedure to review
flow data on a daily basis to detect
input errors. Obtain more reliable
information about existing meters by
conducting field inspections of
meters and related instrumentation,

to qualify for 4:
Install automatic datalogging equipment on exported suppl

basis to detect gross anomalies and data gaps. Launch
discussions with the purchasing utilities to jointly review

meters. Set a procedure to review this data on a monthly

l to qualify for 6:

Refine computerized data collection and archive to include
hourly exported supply metered flow data that is reviewed at
least on a weekly basis to detect specific data anomalies and|

to qualify for 8:
Ensure that all exported metered flow data is collected and
archived on at least an hourly basis. All data is reviewed and|

to qualify for 10:

Conduct accountability checks to confirm that all exported
metered flow data is reviewed and corrected each business
day by the utility selling the water. Results of all meter
accuracy tests and data corrections should be available for

G = o = col
terms of the written agreements regarding meter accuracy |gaps. Make ne ary corrections to errors on a gaps are corrected each business day. sharing between the utilty af“’ the purcha;mg Ultiity. Establish utilities open and maintain productive
component: . . R N a schedule for a regular review and updating of the contractual 5 N
and obtaining manufacturer testing and data management; revise the terms as weekly basis. e (D e e e S D D R e 0T relations. Keep the written agreement
literature. Review the written necessary. 9uag . ‘eagst e P 9 *| current with clear and explicit language
agreement between the utility selling v ¥ : that meets the ongoing needs of all
(exporting) the water and the parties.
purchasing Utility.
AUTHORIZED CONSUMPTION

to maintain 10:
Monitor meter innovations for
development of more accurate and less
expensive flowmeters; work with the
purchasing utilities to help identify meter
replacement needs. Keep
ttion lines with the

Billed metered:

n/a (not applicable). Select|
n/a only if the entire
customer population is not
metered and is billed for
water service on a flat or
fixed rate basis. In such a
case the volume entered
must be zero.

Less than 50% of customers with
volume-based billings from meter
readings; flat or fixed rate billing
exists for the majority of the
customer population

Atleast 50% of customers with
volume-based billing from meter
reads; flat rate biling for others.

Manual meter reading is conducted,
with less than 50% meter read

success rate, remainding accounts'

consumption is estimated. Limited

meter records, no regular meter
testing or replacement. Billing data
maintained on paper records, with no
auditing.

2and 4

Conditions between

Atleast 75% of customers with
volume-based, billing from meter
reads; flat or fixed rate biling for

remaining accounts. Manual meter

reading is conducted with at least

50% meter read success rate;

consumption for accounts with failed
reads is estimated. Purchase
records verify age of customer
meters; only very limited meter
accuracy testing is conducted.

Customer meters are replaced only

upon complete failure. Computerized

billing records exist, but only sporadic
internal auditing conducted.

Conditions between
4and 6

At least 90% of customers with volume:
based billing from meter reads;
consumption for remaining accounts is
estimated. Manual customer meter
reading gives at least 80% customer
meter reading success rate;
consumption for accounts with failed
reads is estimated. Good customer
meter records eixst, but only limited
meter accuracy testing is conducted.
Regular replacement is conducted for
the oldest meters. Computerized
billing records exist with annual auditing
of summary statistics conducting by
utility personnel.

Conditions between
6and8

At least 97% of customers exist with
volume-based billing from meter
reads. At least 90% customer meter
reading success rate; or at least 80%
read success rate with planning and
budgeting for trials of Automatic Meter
Reading (AMR) or Advanced Metering

Infrastructure (AMI) in one or more
pilot areas. Good customer meter
records. Regular meter accuracy
testing guides replacement of
statistically significant number of
meters each year. Routine auditing of
computerized billing records for global
and detailed statistics occurs annually
by utility personnel, and is verified by
third party at least once every five
years.

Conditions between
8and 10

At least 99% of customers exist with
volume-based billing from meter reads.
At least 95% customer meter reading
success rate; or minimum 80% meter
reading success rate, with Automatic
Meter Reading (AMR) or Advanced
Metering Infrastructure (AMI) trials
underway. Statistically significant
customer meter testing and
replacement program in place on a
continuous basis. Computerized biling
with routine, detailed auditing, including
field investigation of representative
sample of accounts undertaken annually|
by utility personnel. Audit is conducted
by third party auditors at least once
every three years.

data grading for "Billed
Metered Consumption”
component:

Improvements to attain higher

If n/a is selected because
the customer meter
population is unmetered,
consider establishing a
new policy to meter the
customer population and
employ water rates based
upon metered volumes.

to qualify for 2:

Conduct investigations or trials of
customer meters to select
appropriate meter models. Budget
funding for meter installations.
Investigate volume based water rate
structures.

to qualify for 4:

system.

Purchase and install meters on unmetered accounts.
Implement policies to improve meter reading success.
Catalog meter information during meter read visits to
identify age/model of existing meters. Test a minimal
number of meters for accuracy. Install computerized billing|

to qualify for 6:

Purchase and install meters on unmetered accounts.
Eliminate flat fee billing and establish appropriate water rate
structure based upon measured consumption. Continue to
achieve verifiable success in removing manual meter reading|
barriers. Expand meter accuracy testing. Launch regular
meter replacement program. Launch a program of annual

auditing of global billing statistics by utility personnel.

to qualify for 8:
Purchase and install meters on unmetered accounts. If
customer meter reading success rate is less than 97%,
assess cost-effectiveness of Automatic Meter Reading
(AMR) or Advanced Metering Infrastructure (AMI) system for
portion or entire system; or otherwise achieve ongoing
improvements in manual meter reading success rate to 97%
or higher. Refine meter accuracy testing program. Set
meter replacement goals based upon accuracy test results.
Implement annual auditing of detailed billing records by utility|
personnel and implement third party auditing at least once

every five years.

to qualify for 10:

Purchase and install meters on unmetered accounts. Launch
Automatic Meter Reading (AMR) or Advanced Metering
Infrastructure (AMI) system trials if manual meter reading
success rate of at least 99% is not achieved within a five-year

planning and budgeting for large scale meter replacement

based upon meter life cycle analysis using cumulative flow
target. Continue annual detailed billing data auditing by utility
personnel and conduct third party auditing at least once every
three years.

program. Continue meter accuracy testing program. Conduct

to maintain 10:

Continue annual internal billing data
auditing, and third party auditing at least
every three years. Continue customer
meter accuracy testing to ensure that
accurate customer meter readings are
obtained and entered as the basis for
volume based billing. Stay abreast of

improvements in Automatic Meter
Reading (AMR) and Advanced Metering
Infrastructure (AMI) and information
management. Plan and budget for
justified upgrades in metering, meter
reading and billing data management to
maintain very high accuracy in customer
metering and billing.

Billed unmetered:

Water utility policy does not require
customer metering; flat or fixed fee
billing is employed. No data is
collected on customer consumption.

The only estimates of customer
population consumption available
are derived from data estimation
methods using average fixture count
multiplied by number of connections,
or similar approach.

Select n/a if it is the policy
of the water utility to meter|
all customer connections
and it has been confirmed
by detailed auditing that all
customers do indeed have|
a water meter; i.e. no
intentionally unmetered
accounts exist

Water utility policy does not require
customer metering; flat or fixed fee
billing is employed. Some metered
accounts exist in parts of the system
(pilot areas or District Metered
Areas) with consumption read
periodically or recorded on portable
dataloggers over one, three, or
seven day periods. Data from these
sample meters are used to infer
consumption for the total customer
population. Site specific estimation
methods are used for unusual
buildings/water uses.

Conditions between
2and 4

Water utility policy does require
metering and volume based billing in
general. However, a liberal amount
of exemptions and a lack of clearly
written and communicated
procedures result in up to 20% of
billed accounts believed to be
unmetered by exemption; or the
water utility is in transition to
becoming fully metered, and a large
number of customers remain
unmetered. A rough estimate of the
annual consumption for all unmetered
accounts is included in the annual
water audit, with no inspection of
individual unmetered accounts.

Conditions between
4and 6

Water utility policy does require
metering and volume based billing but
established exemptions exist for a
portion of accounts such as municipal
buildings. As many as 15% of billed
accounts are unmetered due to this
exemption or meter installation
difficulties. Only a group estimate of
annual consumption for all unmetered
accounts is included in the annual
water audit, with no inspection of
individual unmetered accounts.

Conditions between
6and 8

Water utility policy does require
metering and volume based billing for
all customer accounts. However, less
than 5% of billed accounts remain
unmetered because meter installation
is hindered by unusual circumstances.
The goal is to minimize the number of
unmetered accounts. Reliable
estimates of consumption are
obtained for these unmetered
accounts via site specific estimation
methods.

Conditions between
8and 10

Water utility policy does require
metering and volume based billing for all
customer accounts. Less than 2% of
billed accounts are unmetered and exist
because meter installation is hindered
by unusual circumstances. The goal
exists to minimize the number of
unmetered accounts to the extent that is|
economical. Reliable estimates of
consumption are obtained at these
accounts via site specific estimation
methods.
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Grading >>> nla 1 2 | 3 4 | 5 6 | 7 8 | 9 10
to qualify for 2:
Conduct research and evaluate
CEEIEl Of_ anew w.ater Wty to qualify for 4: to qualify for 8:
policy to require metering of the to qualify for 6:

Improvements to attain higher
data grading for "Billed
Unmetered Consumption"
component:

customer population; thereby greatly|
reducing or eliminating unmetered
accounts. Conduct pilot metering

project by installing water meters in

small sample of customer accounts

and periodically reading the meters

or datalogging the water
consumption over one, three, or
seven day periods.

Implement a new water utility policy requiring customer
metering. Launch or expand pilot metering study to include|
several different meter types, which will provide data for
economic assessment of full scale metering options.
Assess sites with access difficulties to devise means to
obtain water consumption volumes. Begin customer meter]
installation.

Refine policy and procedures to improve customer metering
participation for all but solidly exempt accounts. Assign staff
resources to review billing records to identify errant
unmetered properties. Specify metering needs and funding
requirements to install sufficient meters to significant reduce
the number of unmetered accounts

Push to install customer meters on a full scale basis. Refine
metering policy and procedures to ensure that all accounts,
including municipal properties, are designated for meters.
Plan special efforts to address "hard-to-access" accounts.
Implement procedures to obtain a reliable consumption
estimate for the remaining few unmetered accounts awaiting
meter installation.

to qualify for 10:

Continue customer meter installation throughout the service
area, with a goal to minimize unmetered accounts. Sustain the
effort to investigate accounts with access difficulties, and
devise means to install water meters or otherwise measure
water consumption.

to maintain 10:

Continue to refine estimation methods
for unmetered consumption and explore
means to establish metering, for as
many billed remaining unmetered
accounts as is economically feasible.

Unbilled metered:

Improvements to attain higher
data grading for "Unbilled
Metered Consumption”
component:

Unbilled unmetered:

Improvements to attain higher
data grading for "Unbilled
Unmetered Consumption"

component:

Biling practices exempt certain
accounts, such as municipal
buildings, but written policies do not
exist; and a reliable count of unbilled
metered accounts is unavailable
Meter upkeep and meter reading on

select n/a if all billing-
exempt consumption is
unmetered.

Biling practices exempt certain
accounts, such as municipal
buildings, but only scattered, dated
written directives exist to justify this
practice. A reliable count of unbilled
metered accounts is unavailable.
Sporadic meter replacement and

Conditions between
meter reading occurs on an as-

Dated written procedures permit
biling exemption for specific
accounts, such as municipal

properties, but are unclear regarding
certain other types of accounts.

Meter reading is given low priority and| Conditions between

Written policies regarding billing
exemptions exist but adherence in
practice is questionable. Metering and
meter reading for municipal buildings is
reliable but sporadic for other unbilled

metered accounts. Periodic auditing of Conditions between

Written policy identifies the types of
accounts granted a biling exemption.
Customer meter management and
meter reading are considered

secondary priorities, but meter reading] Conditions between

Clearly written policy identifies the types
of accounts given a billing exemption,
with emphasis on keeping such
accounts to a minimum. Customer
meter management and meter reading
for these accounts is given proper

outline of a new written policy for
billing exemptions, with clear
justification as to why any accounts
should be exempt from billing, and
with the intention to keep the
number of such accounts to a
minimum.

outline of a written policy for billing exemptions, identify
criteria that grants an exemption, with a goal of keeping
this number of accounts to a minimum. Consider
increasing the priority of reading meters on unbilled
accounts at least annually.

upon consensus criteria allowing this occurrence. Assign
resources to audit meter records and billing records to obtain
census of unbilled metered accounts. Gradually include a
greater number of these metered accounts to the routes for
regular meter reading.

account management. Conduct inspections of accounts
confirmed in unbilled metered status and verify that accurate
meters exist and are scheduled for routine meter readings.
Gradually increase the number of unbilled metered accounts
that are included in regular meter reading routes.

these accounts s rare and not  [needed basis. The total annual water. 2and 4 uar‘:‘ﬁs: d“;f:rfmg‘;’r‘sr:: ;:02 \':here 4and 6 such accounts is conducted. Water 6and8 ‘SCZ‘:";J‘:‘ZZ:ﬁE:;”?;ﬂVe ";::::I‘" 8and 10 priority and is reliably conducted.
considered a priority. Due to poor | consumption for all unbilled, metered a atable. The total numSer o consumption is quantified directly from e :u it Hioh lovel auditing of Regular auditing confirms this. Total
recordkeeping and lack of auditing, | accounts is estimated based upon ; meter readings where available, but . - Mg 9 water consumption for these accounts is
unbilled, unmetered accounts must . billing records ensures that a reliable : .
water consumption for all such approximating the number of be estimated along with consumption the majority of the consumption is census of such accounts exists. taken from reliable readings from
accounts is purely guesstimated. |accounts and assigning consumption Vulfnes P! estimated. : accurate meters.
from actively billed accounts of same :
meter size.
to qualify for 2: to maintain 10:
Reassess the water utility's policy to qualify for 4; to qualify for 8: Reassess the utility's philosophy in
allowing certain accounts to be Ry s o Gl s a}\d AR IERTS to qualify for 6: Cor te billin ;:Iic the to qualify for 10: allowing any water uses to go "unbilled".
granted a billing exemption. Draft an| N policy Draft a new written policy regarding biling based . 9 Potcy Ensure that meter management (meter accuracy testing, It is possible to meter and bill all
allowing certain accounts to be billing-exempt. Draft an and that ensure proper

meter replacement) and meter reading activities for unbilled
accounts are accorded the same priority as billed accounts.
Establish ongoing annual auditing process to ensure that water
consumption is reliably collected and provided to the annual
water audit process.

accounts, even if the fee charged for
water consumption is discounted or
waived. Metering and billing all
accounts ensures that water
consumption is tracked and water waste|
from plumbing leaks is detected and
minimized.

Extent of unbilled, unmetered
consumption is unknown due to
unclear policies and poor
recordkeeping. Total consumption
is quantified based upon a purely
subjective estimate.

Clear extent of unbilled, unmetered
consumption is unknown, but a
number of events are randomly

documented each year, confirming

existence of such consumption, but

without sufficient documentation to

quantify an accurate estimate of the
annual volume consumed.

Conditions between
2and 4

Extent of unbilled, unmetered

consumption is partially known, and
procedures exist to document certain

events such as miscellaneous fire
hydrant uses. Formulae is used to
quantify the consumption from such

events (time running multiplied by
typical flowrate, multiplied by number

Default value of
1.25% of system input|
volume is employed

Coherent policies exist for some forms
of unbilled, unmetered consumption but
others await closer evaluation.
Reasonable recordkeeping for the
managed uses exists and allows for
annual volumes to be quantified by
inference, but unsupervised uses are
guesstimated.

Conditions between
6and 8

Clear policies and good recordkeeping
exist for some uses (ex: water used in
periodic testing of unmetered fire
connections), but other uses (ex:
miscellaneous uses of fire hydrants)
have limited oversight. Total
consumption is a mix of well quantified
use such as from formulae (time
running multiplied by typical flow,
multiplied by number of events) or

Conditions between
8and 10

Clear policies exist to identify permitted
use of water in unbilled, unmetered
fashion, with the intention of minimizing
this type of consumption. Good records
document each occurrence and
consumption is quantified via formulae
(time running multiplied by typical flow,
multiplied by number of events) or use

to qualify for 5:

Utilize the accepted default value of
1.25% of the volume of water
supplied as an expedient means to
gain a reasonable quantification of

this use
to qualify for 2:

Establish a policy regarding what

water uses should be allowed to
remain as unbilled and unmetered.
Consider tracking a small sample of

one such use (ex: fire hydrant
flushings).

to qualify for 5:

Utilize accepted default value of 1.25% of the volume of
water supplied as an expedient means to gain a
reasonable quantification of this use.
to qualify for 4:
Evaluate the documentation of events that have been
observed. Meet with user groups (ex: for fire hydrants - fire|
departments, contractors to ascertain their need and/or
volume requirements for water from fire hydrants).

of events). temporary meters, and relatively of temporary meters.
subjective estimates of less regulated
use.
to qualify for 5:

Utilize accepted default value of
1.25% of the volume of water
supplied as an expedient means to
gain a reasonable quantification of all
such use. This is particularly
appropriate for water utilities who are
in the early stages of the water
auditing process, and should focus on)|
other components since the volume
of unbilled, umetered consumption is
usually a relatively small quatity
component, and other larger-quantity
components should take priority.

to qualify for 6 or
greater:
Finalize policy and
begin to conduct field
checks to better
establish and quantify
such usage. Proceed
if top-down audit
exists and/or a great
volume of such use is
suspected.

to qualify for 8:

Assess water utility policy and procedures for various
unmetered usages. For example, ensure that a policy exists
and permits are issued for use of fire hydrants by persons
outside of the utility. Create written procedures for use and
documentation of fire hydrants by water utility personnel.
Use same approach for other types of unbilled, unmetered
water usage.

to qualify for 10:

Refine written procedures to ensure that all uses of unbilled,
unmetered water are overseen by a structured permitting
process managed by water utility personnel. Reassess policy
to determine if some of these uses have value in being
converted to billed and/or metered status.

to maintain 10:
Continue to refine policy and procedures|
with intention of reducing the number of
allowable uses of water in unbilled and
unmetered fashion. Any uses that can
feasibly become billed and metered
should be converted eventually.

APPARENT LOSSES
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Grading >>>

Unauthorized consumption:

Improvements to attain higher
data grading for "Unauthorized
Consumption" component:

Customer metering
inaccuracies:

select n/a only if the entire
customer population is
unmetered. In such a case

10

Extent of unauthorized consumption
is unknown due to unclear policies
and poor recordkeeping. Total

Unauthorized consumption is a
known occurrence, but its extent is a
mystery. There are no requirements

to document observed events, but

conditions between

Procedures exist to document some
unauthorized consumption such as
observed unauthorized fire hydrant
openings. Use formulae to quantify

Default value of
0.25% of volume of

Coherent policies exist for some forms
of unauthorized consumption (more
than simply fire hydrant misuse) but

others await closer evaluation. "
Conditions between

Clear policies and good auditable
recordkeeping exist for certain events
(ex: tampering with water meters,
illegal bypasses of customer meters);

but other occurrences have limited Conditions between

Clear policies exist to identify all known
unauthorized uses of water. Staff and
procedures exist to provide enforcement
of policies and detect violations. Each
occurrence is recorded and quantified

periodic field reports capture some of? 2and 4 water supplied is Reasonable surveillance and 6and 8 oversight. Total consumption is a 8and 10 via formulae (estimated time running
unauthorized consumption is this consumption (time running recordkeeping exist for occurrences m
these occurrences. Total employed of volumes from fc I multiplied by typical flow) or similar
guesstimated. A multiplied typical flowrate, multiplied that fall under the policy. Volumes ¢ . .
unauthorized consumption is (time x typical flow) and subjective methods. All records and calculations
. o by number of events). quantified by inference from these N
approximated from this limited data. records, estimates of unconfirmed should exist in a form that can be
. consumption. audited by a third party.
to qualify for 6 or
greater:
Finalize policy
updates to clearly
s e
¥ to qualify for 5:
VERCEEE dez"’”" o 0.2 elct to qualify for 5: o d";' > oo | thatare authorized to quality for 8: to maintain 10:
vo um'e ° w‘a efr suzpp ed. Use accepted default of 0.25% of system input volume o z5c/llzef aclcep N f © ?u va u?(; from those usages Assess water utility policies to ensure that all known to qualify for 10: Continue to refine policy and procedures|
qualify for 2: K ; "
o qually for to qualify for 4: o of volume of water supplied as| that fall outside of this | occurrences of unauthorized consumption are outlawed, and

Review utility policy regarding what
water uses are considered
unauthorized, and consider tracking
a small sample of one such
occurrence (ex: unauthorized fire
hydrant openings)

Review utility policy regarding what water uses are
considered unauthorized, and consider tracking a small
sample of one such occurrence (ex: unauthorized fire
hydrant openings)

an expedient means to gain a
reasonable quantification of all such
use. This is particularly appropriate
for water utilities who are in the early

stages of the water auditing process.

policy and are,
therefore,
unauthorized. Begin
to conduct regular
field checks. Proceed,|
if the top-down audit
already exists and/or
a great volume of
such use is
suspected.

that appropriate penalties are prescribed. Create written
procedures for detection and documentation of various
occurrences of unauthorized consumption as they are
uncovered.

Refine written procedures and assign staff to seek out likely
occurrences of unauthorized consumption. Explore new
locking devices, monitors and other technologies designed to
detect and thwart unauthorized consumption.

to eliminate any loopholes that allow or
tacitly encourage unauthorized
consumption. Continue to be vigilant in
detection, documentation and
enforcement efforts.

Customer meters exist, but with
unorganized paper records on
meters; no meter accuracy testing
or meter replacement program for
any size of retail meter. Metering

Poor recordkeeping and meter
oversight is recognized by water
utility management who has allotted
staff and funding resources to
organize improved recordkeeping

and start meter accuracy testing. { Conditions between

Reliable recordkeeping exists; meter
information is improving as meters
are replaced.  Meter accuracy
testing is conducted annually for a
small number of meters (more than

just customer requests, but less than CONditions between

Areliable electronic recordkeeping

system for meters exists. The meter
population includes a mix of new high
performing meters and dated meters

with suspect accuracy. Routine, but | COnaiions between

Ongoing meter
replacement and
accuracy testing result
in highly accurate
customer meter
population. Statistically|
significant number of
meters are tested in

Ongoing meter replacement and
accuracy testing result in highly
accurate customer meter population.
Testing is conducted on samples of

Good records of all active customer
meters exist and include as a minimum:
meter number, account
number/location, type, size and
manufacturer. Ongoing meter
replacement occurs according to a
targeted and justified basis. Regular

Existing paper records gathered and 2and 4 4and 6 6and 8 meters of varying age and audit year. This testing| meter accuracy testing gives a reliable

the volume entered must |workflow is driven chaotically with no '3 Pap g 1% of inventory). A limited number of limited, meter accuracy testing and rving ag is conducted on measure of composite inaccuracy

" organized to provide cursory accumulated volume of throughput to
be zero. proactive management. Loss § the oldest meters are replaced each meter replacement occur. Inaccuracy . Y samples of meters of volume for the customer meter
disposition of meter population. B N N determine optimum replacement time N N B
volume due to aggregate meter year. Inaccuracy volume is largely an volume is quantified using a mix of varying age and | population. New metering technology is
Customer meters are tested for " for various types of meters.
inaccuracy is guesstimated. estimate, but refined based upon reliable and less certain data. accumulated volume of|]  embraced to keep overall accuracy
accuracy only upon customer . B
request. limited testing data. throughput to improving. Procedures are reviewed by
quesL. determine optimum | a third party knowledgeable in the M36
replacement time for methodology.
these meters.
to qualify for 10:
Continue efforts to P
to qualify for 9: manage meter tomaitian L
If n/a is selected because to qualify for 2: . g0 Increase the number of meters tested
Continue efforts to manage meter | population with reliable

the customer meter Gather available meter purchase to qualify for to qualify for 8: . Ssar e\ | ot S st and replaced as justified by meter

Improvements to attain higher | population is unmetered, |records. Conduct testing on a small| Implement a reliable record keeping system for customer to qualify for N pop . L ping. ping, accuracy test data. Continually monitor
. 3 L L . y . Expand annual meter accuracy testing to evaluate a Test a statistically significant number testing and
data grading for "Customer consider establishing a |number of meters believed to be the meter histories, preferably using electronic methods the p for meter within statistically significant number of meter makes/models. A A e | e o e development of new metering
meter inaccuracy volume” new policy to meter the most inaccurate. Review staffing | typically linked to, or part of, the Customer Billing System |an electronic ir system. meter y ¥ vz P! .

component:

customer population and
employ water rates based
upon metered volumes.

needs of the metering group and
budget for necessary resources to
better organize meter management.

or Customer Information System. Expand meter accuracy
testing to a larger group of meters.

testing and meter replacements guided by testing results.

Expand meter replacement program to replace statistically
significant number of poor performing meters each year.

results in an ongoing manner to serve
as a basis for a target meter

replacement strategy based upon

accumulated volume throughput.

new meter types and
install one or more
types in 5-10 customer]|
accounts each year in
order to pilot improving
metering technology.

technology and Advanced Metering

Infrastructure (AMI) to grasp
opportunities for greater accuracy in
metering of water flow and management|
of customer consumption data.
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8

10

Systematic Data Handling
Errors:

Improvements to attain higher

data grading for "Systematic

Data Handling Error volume"
component:

Length of mains:

Improvements to attain higher
data grading for "Length of
Water Mains" component:

Number of active AND inactive
service connections:

Improvements to attain higher
data grading for "Number of
Active and Inactive Service
Connections” component:

Note: all water utilities
incur some amount of this
error. Even in water
utilities with unmetered
customer populations and
fixed rate billing, errors
occur in annual billing
tabulations. Enter a
positive value for the
volume and select a
grading.

Note: The number of
Service Connections
does not include fire
hydrant leads/lines
connecting the hydrant
to the water main

Policies and procedures for
activation of new customer water
billing accounts are vague and lack
accountability. Billing data is
maintained on paper records which
are not well organized. No auditing
is conducted to confirm billing data
handling efficiency. An unknown
number of customers escape
routine billing due to lack of billing
process oversight.

Policy and procedures for activation
of new customer accounts and
oversight of billing records exist but
need refinement. Billing data is
maintained on paper records or
insufficiently capable electronic
Only periodic ur
auditing work is conducted to confirm
billing data handiing efficiency. The
volume of unbilled water due to billing
lapses is a guess.

Conditions between
2and 4

Policy and procedures for new
account activation and oversight of
billing operations exist but needs
refinement. Computerized billing
system exists, but is dated or lacks
needed functionality. Periodic, limited
internal audits conducted and confirm
with approximate accuracy the
consumption volumes lost to billing
lapses.

Conditions between
4and 6

Policy and procedures for new account
activation and oversight of billing
operations is adequate and reviewed
periodically. Computerized biling
system is in use with basic reporting
available. Any effect of biling
adjustments on measured
consumption volumes is well
understood. Internal checks of billing
data error conducted annually.
Reasonably accurate quantification of
consumption volume lost to billing
lapses is obtained.

Conditions between
6and 8

New account activation and billing
operations policy and procedures are
reviewed at least biannually.
Computerized biling system includes
an array of reports to confirm biling
data and system functionality. Checks
are conducted routinely to flag and
explain zero consumption accounts.
Annual internal checks conducted with
third party audit conducted at least
once every five years. Accountability
checks flag billing lapses.
Consumption lost to billing lapses is
well quantified and reducing year-by-
year.

Conditions between
8and 10

Sound written policy and procedures
exist for new account activation and
oversight of customer billing operations.
Robust computerized billing system
gives high functionality and reporting
capabilities which are utilized, analyzed
and the results reported each billing
cycle. Assessment of policy and data
handling errors are conducted internally
and audited by third party at least once
every three years, ensuring
consumption lost to billing lapses is
minimized and detected as it occurs.

to qualify for 2:

Draft written policy and procedures
for activating new water billing
accounts and oversight of billing
operations. Investigate and budget
for computerized customer billing
system. Conduct initial audit of
billing records by flow-charting the
basic business processes of the
customer account/billing function.

to qualify for 4:

Finalize written policy and procedures for activation of new

to qualify for 6:
Refine new account activation and billing operations
procedures and ensure consistency with the utility policy

billing acocunts and overall billing

Implement a computerized customer billing system.

Conduct initial audit of billing records as part of this
process.

eg: billing, and minimize opportunity for missed billings.,
Upgrade or replace customer billing system for needed
functionality - ensure that billing adjustments don't corrupt the|
value of consumption volumes. Procedurize internal annual
audit process.

to qualify for 8:
Formalize regular review of new account activation process
and general billing practices. Enhance reporting capability of|
computerized biling system. Formalize regular auditing
process to reveal scope of data handling error. Plan for
periodic third party audit to occur at least once every five
years.

to qualify for 10:

Close policy/procedure loopholes that allow some customer
accounts to go unbilled, or data handling errors to exist.
Ensure that billing system reports are utilized, analyzed and
reported every billing cycle. Ensure that internal and third party
audits are conducted at least once every three years.

to maintain 10:

Stay abreast of customer information
management developments and
innovations. Monitor developments of
Advanced Metering Infrastructure (AMI)
and integrate technology to ensure that
customer endpoint information is well-
monitored and errors/lapses are at an
economic minimum.

SYSTEM DATA

Poorly assembled and maintained
paper as-built records of existing
water main installations makes

Paper records in poor or uncertain
condition (no annual tracking of

installations & abandonments). Poor} Conditions between

Sound written policy and procedures
exist for documenting new water main

N " Conditions between
installations, but gaps in management

Sound written policy and procedures
exist for permitting and commissioning
new water mains. Highly accurate

paper records with regular field | COmitions between

Sound written policy and procedures
exist for permitting and commissioning
new water mains. Electronic

recordkeeping such as a Geographical] Condiions befween

Sound written policy exists for managing
water mains extensions and
replacements. Geographic Information
System (GIS) data and asset

documents regarding permitting and
documentation of water main

developers; identify gaps in
procedures that result in poor
documentation of new water main
installations.

for and
new water main installation.

policy and pi

Confirm inventory of records for five years prior|
to audit year; correct any errors or omissions.

Information System (GIS) with backup as justified. Develop
written policy and procedures.

management databases, conduct field verification of data.
Record field verification information at least annually.

accurate determination of system | procedures to ensure that new water 2and 4 4 and 6 . N 6and 8 8and 10 management database agree and
result in a uncertain degree of error in validation; or electronic records and Information System (GIS) and asset ’
pipe length impossible. Length of mains installed by developers are N random field validation proves truth of
tabulation of mains length. asset management system in good management system are used to
mains is gL urat " databases. Records of annual field
condition. Includes system backup. store and manage data. c
validation should be available for review.
to qualify for 2:
Assign personnel to inventory
current as-built records and
compare with customer billing
system records and highway plans to qualify for 4: to qualify for 6: to qualify for 8: ' to maintain 10:
in order to verify poorly documented N . " . . to qualify for 10: . -
Complete inventory of paper records of water main Finalize updates/improvements to written policy and Launch random field checks of limited number of locations. Continue with standardization and
pipelines. Assemble policy . y . " . . . Link Geographic Information System (GIS) and asset N N
installations for several years prior to audit year. Review p for per ling new main Convert to electronic database such as a Geographic random field validation to improve the

completeness and accuracy of the
system.

Vague permitting (of new service
connections) policy and poor paper
recordkeeping of customer
connections/billings result in suspect
determination of the number of
service connections, which may be

General permitting policy exists but
paper records, procedural gaps, and
weak oversight result in questionable

total for number of connections,
which may vary 5-10% of actual

Conditions between
2and 4

Written account activation policy and
procedures exist, but with some gaps
in performance and oversight.
Computerized information
Imanagement system is being brought}
online to replace dated paper
recordkeeping system. Reasonably
accurate tracking of service

Conditions between
4and 6

Written new account activation and
overall billing policies and procedures
are adequate and reviewed
periodically. Computerized information
management system is in use with
annual installations & abandonments
totaled. Very limited field verifications

Conditions between
6and 8

Policies and procedures for new
account activation and overall billing
operations are written, well-structured
and reviewed at least biannually. Well-
managed computerized information
management system exists and
routine, periodic field checks and

Conditions between
8and 10

Sound written policy and well managed
and audited procedures ensure reliable
management of service connection
population. Computerized information
management system, Customer Billing
System, and Geographic Information
System (GIS) information agree; field
validation proves truth of databases.

o count. L " and audits. Error in count of number of; internal system audits are conducted.
10-15% in error from actual count. connection installations & . . Count of connections recorded as being
service connections is believed to be Counts of connections are no more o
abandonments; but count can be up " ool in error is less than 1% of the entire
o no more than 3%. than 2% in error.
to 5% in error from actual total. population.
qualify 5 , to qualify for 10:
to_qualfy for to qualify for 4: to qualify for 6: to qualify for 8:

Draft new policy and procedures for
new account activation and overall
billing operations. Research and
collect paper records of installations
& abandonments for several years
prior to audit year.

Refine policy and procedures for new account activation
and overall biling operations. Research computerized
recordkeeping system (Customer Information System or
[Customer Billing System) to improve documentation format|
for service connections.

Refine procedures to ensure consistency with new account
activation and overall billing policy to establish new service
connections or decommission existing connections. Improve
process to include all totals for at least five years prior to
audit year.

Formalize regular review of new account activation and
overall biling operations policies and procedures. Launch
random field checks of limited number of locations. Develop
reports and auditing mechanisms for computerized
information management system.

Close any procedural loopholes that allow installations to go
undocumented. Link computerized information management
system with Geographic Information System (GIS) and
formalize field inspection and information system auditing
processes. Documentation of new or decommissioned service|
connections encounters several levels of checks and balances.

to maintain 10:
Continue with standardization and
random field validation to improve

knowledge of system.

Note: if customer water

Gradings 1-9 apply if customer properties are unmetered, if customer meters exist and are located inside the customer building premises, or if the water utilty owns and is responsible for the entire service connection piping from the water main to the customer building. In any of these
cases the average distance between the curb stop or boundary uti i i

for service

quantify this value. (See the "Service Connection Diagram” worksheet)

piping, and the typical first point of use (ex: faucet) or the customer meter must be quantified. Gradings of 1-9 are used to grade the validity of the means to

Either of two conditions can be met for a

grading of 10:
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Grading >>>

Average length of customer
service line:

n/a

10

meters are localed outside,
of the customer building
next to the curb stop or
boundary separating
utility/customer
responsibility, then the
auditor should answer
"Yes" to the question on
the Reporting Worksheet
asking about this. If the
answer is Yes, the grading
description listed under the|
Grading of 10(a) will be
followed, with a value of
zero automatically entered
at a Grading of 10. See
the Service Connection
Diagram worksheet for a
visual presentation of this
distance.

Vague policy exists to define the
delineation of water utility ownership
and customer ownership of the
service connection piping. Curb
stops are perceived as the
breakpoint but these have not been
well-maintained or documented.
Most are buried or obscured. Their
location varies widely from site-to-
site, and estimating this distance is
arbitrary due to the unknown location|
of many curb stops.

Improvements to attain higher
data grading for "Average
Length of Customer Service
Line" component:

Average operating pressure:

Improvements to attain higher
data grading for "Average
Operating Pressure”
component:

Policy requires that the curb stop
serves as the delineation point
between water utility ownership and
customer ownership of the service
connection piping. The piping from
the water main to the curb stop is the
property of the water utility; and the
piping from the curb stop to the
customer building is owned by the
customer. Curb stop locations are
not well documented and the
average distance is based upon a
limited number of locations
measured in the field.

Conditions between
2and 4

Good policy requires that the curb
stop serves as the delineation point
between water utility ownership and
customer ownership of the service
connection piping. Curb stops are
generally installed as needed and are
reasonably documented. Their
location varies widely from site-to-
site, and an estimate of this distance
is hindered by the availability of paper
records of limited accuracy.

Conditions between
4and 6

Clear written policy exists to define
utility/customer responsibility for
service connection piping. Accurate,
well-maintained paper or basic
electronic recordkeeping system
exists. Periodic field checks confirm
piping lengths for a sample of
customer properties.

Conditions between
6and 8

Clearly worded policy standardizes the
location of curb stops and meters,
which are inspected upon installation.
Accurate and well maintained
electronic records exist with periodic
field checks to confirm locations of
service lines, curb stops and customer
meter pits. An accurate number of
customer properties from the
customer billing system allows for
reliable averaging of this length.

Conditions between
8and 10

a) CUStomer water meters exist outsie |
of customer buildings next to the curb
stop or boundary separating
utility/customer responsibility for service
connection piping. If so, answer "Yes"
to the question on the Reporting
Working asking about this condition. A
value of zero and a Grading of 10 are
automatically entered in the Reporting
Worksheet .

b). Meters exist inside customer
buildings, or properties are unmetered.
In either case, answer "No" to the
Reporting Worksheet question on meter|
location, and enter a distance
determined by the auditor. Fora
Grading of 10 this value must be a very
reliable number from a Geographic
Information System (GIS) and
confirmed by a statistically valid number
of field checks.

to qualify for 2:
Research and collect paper records
of service line installations. Inspect
several sites in the field using pipe
locators to locate curb stops. Obtain|
the length of this small sample of
connections in this manner.

N

to qualify for 4:

Formalize and communicate policy delineating
utility/customer responsibilities for service connection
piping. Assess accuracy of paper records by field
inspection of a small sample of service connections using
pipe locators as needed. Research the potential migration
to a computerized information management system to
store service connection data.

to qualify for 6:

Establish coherent procedures to ensure that policy for curb
stop, meter installation and documentation is followed. Gain
consensus within the water utility for the establishment of a
computerized information management system.

to qualify for 8:

Implement an electronic means of recordkeeping, typically
via a customer information system, customer billing system,
or Geographic Information System (GIS). Standardize the
process to conduct field checks of a limited number of
locations.

to qualify for 10:
Link customer information management system and
Geographic Information System (GIS), standardize process for|
field verification of data.

to maintain 10:
Continue with standardization and
random field validation to improve
knowledge of service connection
configurations and customer meter
locations.

Available records are poorly
assembled and maintained paper
records of supply pump
characteristics and water distribution
system operating conditions.
Average pressure is guesstimated
based upon this information and
ground elevations from crude
topographical maps. Widely varying
distribution system pressures due to
undulating terrain, high system head
loss and weak/erratic pressure
controls further compromise the
validity of the average pressure
calculation

N

N

Limited telemetry monitoring of
scattered pumping station and water
storage tank sites provides some
static pressure data, which is
recorded in handwritten logbooks.
Pressure data is gathered at
individual sites only when low
pressure complaints arise. Average
pressure is determined by averaging
relatively crude data, and is affected
by significant variation in ground
elevations, system head loss and
gaps in pressure controls in the
distribution system.

Conditions between
2and 4

Effective pressure controls separate
different pressure zones; moderate
pressure variation across the system,
occasional open boundary valves are
discovered that breech pressure
zones. Basic telemetry monitoring of
the distribution system logs pressure
data electronically. Pressure data
gathered by gauges or dataloggers at
fire hydrants or buildings when low
pressure complaints arise, and during
fire flow tests and system flushing.
Reliable topographical data exists.
Average pressure is calculated using
this mix of data.

Conditions between
4and 6

Reliable pressure controls separate
distinct pressure zones; only very
occasional open boundary valves are
encountered that breech pressure
zones. Welk-covered telemetry
monitoring of the distribution system
(not just pumping at source treatment
plants or wells) logs extensive pressure
data electronically. Pressure gathered
by gauges/dataloggers at fire hydrants
and buildings when low pressure
complaints arise, and during fire flow
tests and system flushing. Average
pressure is determined by using this
mix of reliable data.

Conditions between
6and 8

Well-managed, discrete pressure
Zzones exist with generally predictable
pressure fluctuations. A current full-
scale SCADA System or similar
realtime monitoring system exists to
mornitor the water distribution system
and collect data, including real time
pressure readings at representative
sites across the system. The average
system pressure is determined from
reliable monitoring system data.

Conditions between
8and 10

Well-managed pressure districts/zones,
SCADA System and hydraulic model
exist to give very precise pressure data
across the water distribution system.
Average system pressure is reliably
calculated from extensive, reliable, and
cross-checked data. Calculations are
reported on an annual basis as a
minimum.

to qualify for 2:
Employ pressure gauging and/or
datalogging equipment to obtain
pressure from fire

to qualify for 4:
Formalize a procedure to use pressure
gauging/datalogging equipment to gather pressure data
during various system events such as low pressure

hydrants. Locate accurate
topographical maps of service area
in order to confirm ground
elevations. Research pump data
sheets to find pump pressure/flow
characteristics

B

, or testing. Gather pump pressure
and flow data at different flow regimes. Identify faulty
pressure controls (pressure reducing valves, altitude

valves, partially open boundary valves) and plan to properly|

configure pressure zones. Make all pressure data from

these efforts available to generate system-wide average
pressure.

to qualify for 6:

Expand the use of pressure gauging/datalogging equipment
to gather scattered pressure data at a representative set of
sites, based upon pressure zones or areas. Utilize pump
pressure and flow data to determine supply head entering
each pressure zone or district. Correct any faulty pressure
controls (pressure reducing valves, altitude valves, partially
open boundary valves) to ensure properly configured
pressure zones. Use expanded pressure dataset from these

activities to generate system-wide average pressure.

to qualify for 8:

Install a Supervisory Control and Data Acquisition (SCADA)
System, or similar realtime monitoring system, to monitor
system parameters and control operations. Set regular

I schedule for ir ion to insure data
accuracy. Obtain accurate topographical data and utilize
pressure data gathered from field surveys to provide
extensive, reliable data for pressure averaging.

to qualify for 10:

Annually, obtain a system-wide average pressure value from
the hydraulic model of the distribution system that has been
calibrated via field measurements in the water distribution
system and confirmed in comparisons with SCADA System
data.

to maintain 10:
Continue to refine the hydraulic model of]
the distribution system and consider
linking it with SCADA System for real-
time pressure data calibration, and
averaging.
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Grading >>>

Total annual cost of operating

water system:

Improvements to attain highe

r

data grading for "Total Annual
Cost of Operating the Water

System" component:

Customer retail unit cost
(applied to Apparent Losses):

Improvements to attain highef
data grading for "Customer
Retail Unit Cost" component:

Customer population
unmetered, and/or only a
: | fixed fee is charged for
consumption.

COST DATA

Incomplete paper records and lack
of financial accounting
documentation on many operating
functions makes calculation of water|
system operating costs a pure
guesstimate

Reasonably maintained, but
incomplete, paper or electronic
accounting provides data to estimate
the major portion of water system
operating costs.

Conditions between
2and 4

Electronic, industry-standard cost
accounting system in place.
However, gaps in data are known to
exist, periodic internal reviews are
conducted but not a structured
financial audit.

Conditions between
4 and 6

Reliable electronic, industry-standard
cost accounting system in place, with
all pertinent water system operating
costs tracked. Data audited
periodically by utility personnel, but not
a Certified Public Accountant (CPA)

Conditions between
6and 8

Reliable electronic, industry-standard
cost accounting system in place, with
all pertinent water system operating
costs tracked. Data audited at least
annually by utility personnel, and at
least once every three years by third-
party CPA.

Conditions between
8and 10

Reliable electronic, industry-standard

cost accounting system in place, with all

pertinent water system operating costs

tracked. Data audited annually by utiity

personnel and annually also by third-
party CPA.

to qualify for 2:
Gather available records, institute

to qualify for 4:

new financial accounting pi
to regularly collect and audit basic
cost data of most important
operations functions.

an electronic cost accounting system,

tured according to accounting

utilities

for water

to qualify for 6:
Establish process for periodic internal audit of water system
operating costs; identify cost data gaps and institute
procedures for tracking these outstanding costs.

to qualify for 8:

Standardize the process to conduct routine financial audit on

an annual basis. Arrange for CPA audit of financial records
at least once every three years.

to qualify for 10:

by a CPA on an annual basis.

Standardize the process to conduct a third-party financial audit

to maintain 10:

Maintain program, stay abreast of
expenses subject to erratic cost
changes and long-term cost trend, and
budget/track costs proactively

r

Variable production cost
(applied to Real Losses):

Improvements to attain higher

data grading for "Variable
Production Cost" component:

Note: if the water utility
purchases/imports its
entire water supply, then
enter the unit purchase
cost of the bulk water
supply in the Reporting
Worksheet with a grading
of 10

Antiquated, cumbersome water rate
structure is used, with periodic
historic amendments that were

poorly documented and

implemented; resulting in classes of
customers being billed inconsistent

charges. The actual composite
billing rate likely differs significantly

from the published water rate

structure, but a lack of auditing

leaves the degree of error

Dated, cumbersome water rate
structure, not always employed
consistently in actual billing
operations. The actual composite
billing rate is known to differ from the
published water rate structure, and a
reasonably accurate estimate of the
degree of error is determined,
allowing a composite billing rate to be!
quantified.

Conditions between
2and 4

Straight-forward water rate structure
in use, but not updated in several
years. Billing operations reliably

employ the rate structure. The
composite billing rate is derived from
a single customer class such as
residential customer accounts,
neglecting the effect of different rates
from varying customer classes.

Conditions between
4and 6

Clearly written, up-to-date water rate
structure is in force and is applied
reliably in billing operations.
Composite customer rate is
determined using a weighted average
residential rate using volumes of water
in each rate block.

Conditions between
6and 8

Effective water rate structure is in
force and is applied reliably in billing
operations. Composite customer rate
is determined using a weighted
average composite consumption rate,
which includes residential, commercial,
industrial, institutional (CIl), and any
other distinct customer classes within
the water rate structure.

Conditions between
8and 10

Current, effective water rate structure is
in force and applied reliably in billing
operations. The rate structure and

calculations of composite rate - which
includes residential, commercial,
industrial, institutional (CII), and other
distinct customer classes - are reviewed
by a third party knowledgeable in the
M36 methodology at least once every

five years.
indeterminate.
to qualify for 2: to maintain 10:
Formalize the process to implement to qualify for 4: to qualify for 6: Launch effort to fully

water rates, including a secure
documentation procedure. Create a
current, formal water rate document
and gain approval from all
stakeholders.

Review the water rate structure and

structure.

needed. Assess billing operations to ensure that actual
billing operations incorporate the established water rate

update/formalize as

Evaluate volume of water used in

meter the customer
each usage block by i

1 and charge

to qualify for 8:

Evaluate volume of water used in each usage block by all

users. Multiply volumes by full rate
structure.

rates based upon
water volumes

1s of users. Multiply volumes by full rate
structure.

to qualify for 10:
Conduct a periodic third-party audit of water used in each
usage block by all classifications of users. Multiply volumes by
full rate structure.

Keep water rate structure current in
addressing the water utility's revenue
needs. Update the calculation of the

customer unit rate as new rate
components, customer classes, or other|
components are modified.

Incomplete paper records and lack
of documentation on primary
operating functions (electric power
and treatment costs most
importantly) makes calculation of
variable production costs a pure

Reasonably maintained, but
incomplete, paper or electronic
accounting provides data to roughly
estimate the basic operations costs
(pumping power costs and treatment
costs) and calculate a unit variable

Conditions between
2and 4

Electronic, industry-standard cost
accounting system in place. Electric
power and treatment costs are
reliably tracked and allow accurate
weighted calculation of unit variable
production costs based on these two
inputs and water imported purchase

Conditions between
4and 6

Reliable electronic, industry-standard
cost accounting system in place, with
all pertinent water system operating
costs tracked. Pertinent additional
costs beyond power, treatment and
water imported purchase costs (if
applicable) such as liabilty, residuals
management, wear and tear on
equipment, impending expansion of

Conditions between
6and 8

Reliable electronic, industry-standard
cost accounting system in place, with
all pertinent primary and secondary
variable production and water
imported purchase (if applicable)
costs tracked. The data is audited at
least annually by utility personnel, and

Conditions between
8and 10

Either of two conditions can be met to
obtain a grading of 10:

1) Third party CPA audit of all pertinent
primary and secondary variable
production and water imported purchase|
(if applicable) costs on an annual basis.
or:

2) Water supply is entirely purchased as
bulk water imported, and the unit
purchase cost - including all applicable

guesstimate production cost. costs (if applicable). All costs are supply, are included in the unit variable af least once every three years by a marginal supply costs - serves as the
" ) 8 . third-party knowledgeable in the M36 : y
audited internally on a periodic basis. production cost, as applicable. The variable production cost. If all applicable|
methodology. .
data is audited at least annually by marginal supply costs are not included
utility personnel. in this figure, a grade of 10 should not
be selected.
" to qualify for 6: to qualify for 8:
to qualify for 2: .

Gather available records, institute

new procedures to regularly collect

and audit basic cost data and most
important operations functions.

to qualify for 4:

utilities

Implement an electronic cost accounting system,
structured according to accounting standards for water

Formalize process for regular internal audits of production
costs. Assess whether additional costs (liability, residuals
management, equipment wear, impending infrastructure
expansion) should be included to calculate a more
representative variable production cost.

Formalize the accounting process to include direct cost
components (power, treatment) as well as indirect cost
components (liability, residuals management, etc.) Arrange
to conduct audits by a knowledgable third-party at least once|

every three years.

to qualify for 10:
Standardize the process to conduct a third-party financial audit
by a CPA on an annual basis.

to maintain 10:

Maintain program, stay abreast of
expenses subject to erratic cost
changes and budget/track costs

proactively
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Average Length of Customer
Service Line

The three figures shown on this
worksheet display the
assignment of the Average
Length of Customer Service
Line, Lp, for the three most
common piping configurations.

Figure 1 shows the
configuration of the water meter
outside of the customer building
next to the curb stop valve. In
this configuration Lp = 0 since
the distance between the curb
stop and the customer metering
point is essentially zero.

Figure 2 shows the
configuration of the customer
water meter located inside the
customer building, where Lp is
the distance from the curb stop
to the water meter.

Figure 3 shows the
configuration of an unmetered
customer building , where Lp is
the distance from the curb stop
to the first point of customer
water consumption, or, more
simply, the building line.

In any water system the Lp will
vary notably in a community of
different structures, therefore
the average Lp value is used
and this should be approximated
or calculated if a sample of
service line measurements has
been gathered.

Click for more

information

AWWA Free Water Audit Software:
Customer Service Line Diagrams
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| ItemName | Description
= unauthorized consumption + customer metering inaccuracies + systematic data handling errors
Apparent Apparent Losses include all types of inaccuracies associated with customer metering (worn meters as well as improperly sized meters or wrong type of meter for
If):sses the water usage profile) as well as systematic data handling errors (meter reading, billing, archiving and reporting), plus unauthorized consumption (theft or

illegal use).
NOTE: Over-estimation of Apparent Losses results in under-estimation of Real Losses. Under-estimation of Apparent Losses results in over-estimation of Real
Losses.

AUTHORIZED
CONSUMPTION

= billed water exported + billed metered + billed unmetered + unbilled metered + unbilled unmetered consumption

The volume of metered and/or unmetered water taken by registered customers, the water utility's own uses, and uses of others who are implicitly or explicitly
authorized to do so by the water utility; for residential, commercial, industrial and public-minded purposes.

Typical retail customers' consumption is tabulated usually from established customer accounts as billed metered consumption, or - for unmetered customers -
billed unmetered consumption. These types of consumption, along with billed water exported, provide revenue potential for the water utility. Be certain to
tabulate the water exported volume as a separate component and do not "double-count” it by including in the billed metered consumption component
as well as the water exported component.

Unbilled authorized consumption occurs typically in non-account uses, including water for fire fighting and training, flushing of water mains and sewers, street
cleaning, watering of municipal gardens, public fountains, or similar public-minded uses. Occasionally these uses may be metered and billed (or charged a flat
fee), but usually they are unmetered and unbilled. In the latter case, the water auditor may use a default value to estimate this quantity, or implement procedures
for the reliable quantification of these uses. This starts with documenting usage events as they occur and estimating the amount of water used in each event.
(See Unbilled unmetered consumption)

View
Service

Connection
Diagram

Average length of
customer service
line

This is the average length of customer service line, Lp, that is owned and maintained by the customer; from the point of ownership transfer to the customer water
meter, or building line (if unmetered). The quantity is one of the data inputs for the calculation of Unavoidable Annual Real Losses (UARL), which serves as the
denominator of the performance indicator: Infrastructure Leakage Index (ILI). The value of Lp is multiplied by the number of customer service connections to
obtain a total length of customer owned piping in the system. The purpose of this parameter is to account for the unmetered service line infrastructure that is the
responsibility of the customer for arranging repairs of leaks that occur on their lines. In many cases leak repairs arranged by customers take longer to be
executed than leak repairs arranged by the water utility on utility-maintained piping. Leaks run longer - and lose more water - on customer-owned service piping,
than utility owned piping.

If the customer water meter exists near the ownership transfer point (usually the curb stop located between the water main and the customer premises) this
distance is zero because the meter and transfer point are the same. This is the often encountered configuration of customer water meters located in an
underground meter box or "pit" outside of the customer's building. The Free Water Audit Software asks a "Yes/No" question about the meter at this location. If
the auditor selects "Yes" then this distance is set to zero and the data grading score for this component is set to 10.

If water meters are typically located inside the customer premise/building, or properties are unmetered, it is up to the water auditor to estimate a system-wide
average Lp length based upon the various customer land parcel sizes and building locations in the service area. Lp will be a shorter length in areas of high
density housing, and a longer length in areas of low density housing and varied commercial and industrial buildings. General parcel demographics should be
employed to obtain a composite average Lp length for the entire system.

Refer to the "Service Connection Diagram" worksheet for a depiction of the service line/metering configurations that typically exist in water utilities. This
worksheet gives guidance on the determination of the Average Length, Lp, for each configuration.

Average operating
pressure

This is the average pressure in the distribution system that is the subject of the water audit. Many water utilities have a calibrated hydraulic model of their water
distribution system. For these utilities, the hydraulic model can be utilized to obtain a very accurate quantity of average pressure. In the absence of a hydraulic
model, the average pressure may be approximated by obtaining readings of static water pressure from a representative sample of fire hydrants or other system
access points evenly located across the system. A weighted average of the pressure can be assembled; but be sure to take into account the elevation of the fire
hydrants, which typically exist several feet higher than the level of buried water pipelines. If the water utility is compiling the water audit for the first time, the
average pressure can be approximated, but with a low data grading. In subsequent years of auditing, effort should be made to improve the accuracy of the
average pressure quantity. This will then qualify the value for a higher data grading.

Billed Authorized
Consumption

All consumption that is billed and authorized by the utility. This may include both metered and unmetered consumption. See "Authorized Consumption" for more
information.

Billed metered
consumption

All metered consumption which is billed to retail customers, including all groups of customers such as domestic, commercial, industrial or institutional. It does
NOT include water supplied to neighboring utilities (water exported) which is metered and billed. Be sure to subtract any consumption for exported
water sales that may be included in these billing roles. Water supplied as exports to neighboring water utilities should be included only in the Water
Exported component. The metered consumption data can be taken directly from billing records for the water audit period. The accuracy of yearly metered
consumption data can be refined by including an adjustment to account for customer meter reading lag time since not all customer meters are read on the same
day of the meter reading period. However additional analysis is necessary to determine the lag time adjustment value, which may or may not be significant.

Billed unmetered
consumption

All billed consumption which is calculated based on estimates or norms from water usage sites that have been determined by utility policy to be left unmetered.
This is typically a very small component in systems that maintain a policy to meter their customer population. However, this quantity can be the key consumption
component in utilities that have not adopted a universal metering policy. This component should NOT include any water that is supplied to neighboring
utilities (water exported) which is unmetered but billed. Water supplied as exports to neighboring water utilities should be included only in the Water
Exported component.
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Item Name

Description

Customer
metering
inaccuracies

Apparent water losses caused by the collective under-registration of customer water meters. Many customer water meters gradually wear as large cumulative
volumes of water are passed through them over time. This causes the meters to under-register the flow of water. This occurrence is common with smaller
residential meters of sizes 5/8-inch and 3/4 inch after they have registered very large cumulative volumes of water, which generally occurs only after periods of
years. For meters sized 1-inch and larger - typical of multi-unit residential, commercial and industrial accounts - meter under-registration can occur from wear or
from the improper application of the meter; i.e. installing the wrong type of meter or the wrong size of meter, for the flow pattern (profile) of the consumer. For
instance, many larger meters have reduced accuracy at low flows. If an oversized meter is installed, most of the time the routine flow will occur in the low flow
range of the meter, and a significant portion of it may not be registered. It is important to properly select and install all meters, but particularly large customer
meters, size 1-inch and larger.

The auditor has two options for entering data for this component of the audit. The auditor can enter a percentage under-registration (typically an estimated
value), this will apply the selected percentage to the two categories of metered consumption to determine the volume of water not recorded due to customer
meter inaccuracy. Note that this percentage is a composite average inaccuracy for all customer meters in the entire meter population. The percentage will be
multiplied by the sum of the volumes in the Billed Metered and Unbilled Metered components. Alternatively, if the auditor has substantial data from meter testing
activities, he or she can calculate their own loss volumes, and this volume may be entered directly.

Note that a value of zero will be accepted but an alert will appear asking if the customer population is unmetered. Since all metered systems have some degree
of inaccuracy, a positive value should be entered. A value of zero in this component is valid only if the water utility does not meter its customer population.

Customer retail
unit cost

Find

The Customer Retail Unit Cost represents the charge that customers pay for water service. This unit cost is applied routinely to the components of Apparent
Loss, since these losses represent water reaching customers but not (fully) paid for. Since most water utilities have a rate structure that includes a variety of
different costs based upon class of customer, a weighted average of individual costs and number of customer accounts in each class can be calculated to
determine a single composite cost that should be entered into this cell. Finally, the weighted average cost should also include additional charges for sewer, storm
water or biosolids processing, but only if these charges are based upon the volume of potable water consumed.

For water utilities in regions with limited water resources and a questionable ability to meet the drinking water demands in the future, the Customer Retail Unit
Cost might also be applied to value the Real Losses; instead of applying the Variable Production Cost to Real Losses. In this way, it is assumed that every unit
volume of leakage reduced by leakage management activities will be sold to a customer.

Note: the Free Water Audit Software allows the user to select the units that are charged to customers (either $/1,000 gallons, $/hundred cubic feet, or $/1,000
litres) and automatically converts these units to the units that appear in the "WATER SUPPLIED" box. The monetary units are United States dollars, $.

Infrastructure
Leakage Index
(L)

Find

The ratio of the Current Annual Real Losses (Real Losses) to the Unavoidable Annual Real Losses (UARL). The ILI is a highly effective performance indicator
for comparing (benchmarking) the performance of utilities in operational management of real losses.

Length of mains

Find

Length of all pipelines (except service connections) in the system starting from the point of system input metering (for example at the outlet of the treatment
plant). Itis also recommended to include in this measure the total length of fire hydrant lead pipe. Hydrant lead pipe is the pipe branching from the water main
to the fire hydrant. Fire hydrant leads are typically of a sufficiently large size that is more representative of a pipeline than a service connection. The average
length of hydrant leads across the entire system can be assumed if not known, and multiplied by the number of fire hydrants in the system, which can also be
assumed if not known. This value can then be added to the total pipeline length. Total length of mains can therefore be calculated as:

Length of Mains, miles = (total pipeline length, miles) + [ {(average fire hydrant lead length, ft) x (number of fire hydrants)} / 5,280 ft/mile ]

or
Length of Mains, kilometres = (total pipeline length, kilometres) + [ {(average fire hydrant lead length, metres) x (number of fire hydrants)} / 1,000
metres/kilometre ]

NON-REVENUE
WATER

Find

= Apparent Losses + Real Losses + Unbilled Metered Consumption + Unbilled Unmetered Consumption. This is water which does not provide revenue potential
to the utility.

Number of active
AND inactive
service
connections

Find

Number of customer service connections, extending from the water main to supply water to a customer. Please note that this includes the actual number of
distinct piping connections, including fire connections, whether active or inactive. This may differ substantially from the number of customers (or number of
accounts). Note: this number does not include the pipeline leads to fire hydrants - the total length of piping supplying fire hyrants should be included
in the "Length of mains™ parameter.

Real Losses

Find

Physical water losses from the pressurized system (water mains and customer service connections) and the utility’s storage tanks, up to the point of customer
consumption. In metered systems this is the customer meter, in unmetered situations this is the first point of consumption (stop tap/tap) within the property. The
annual volume lost through all types of leaks, breaks and overflows depends on frequencies, flow rates, and average duration of individual leaks, breaks and
overflows.

Revenue Water

|Those components of System Input Volume that are billed and have the potential to produce revenue.

Service
Connection
Density

Find

=number of customer service connections / length of mains
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Item Name

Description

Systematic data
handling errors

Apparent losses caused by accounting omissions, errant computer programming, gaps in policy, procedure, and permitting/activation of new accounts; and any
type of data lapse that results in under-stated customer water consumption in summary billing reports.

Systematic Data Handling Errors result in a direct loss of revenue potential. Water utilities can find "lost" revenue by keying on this component.

Utilities typically measure water consumption registered by water meters at customer premises. The meter should be read routinely (ex: monthly) and the data
transferred to the Customer Billing System, which generates and sends a bill to the customer. Data Transfer Errors result in the consumption value being less
than the actual consumption, creating an apparent loss. Such error might occur from illegible and mis-recorded hand-written readings compiled by meter
readers, inputting an incorrect meter register unit conversion factor in the automatic meter reading equipment, or a variety of similar errors.

Apparent losses also occur from Data Analysis Errors in the archival and data reporting processes of the Customer Billing System. Inaccurate estimates used
for accounts that fail to produce a meter reading are a common source of error. Billing adjustments may award customers a rightful monetary credit, but do so by
creating a negative value of consumption, thus under-stating the actual consumption. Account activation lapses may allow new buildings to use water for
months without meter readings and billing. Poor permitting and construction inspection practices can result in a new building lacking a billing account, a water
meter and meter reading; i.e., the customer is unknown to the utility's billing system.

Close auditing of the permitting, metering, meter reading, billing and reporting processes of the water consumption data trail can uncover data management gaps
that create volumes of systematic data handling error. Utilities should routinely analyze customer billing records to detect data anomalies and quantify these
losses. For example, a billing account that registers zero consumption for two or more billing cycles should be checked to explain why usage has seemingly
halted. Given the revenue loss impacts of these losses, water utilities are well-justified in providing continuous oversight and timely correction of data transfer
errors & data handling errors.

If the water auditor has not yet gathered detailed data or assessment of systematic data handling error, it is recommended that the auditor apply the default value
of 0.25% of the the Billed Authorized Consumption volume. However, if the auditor has investigated the billing system and its controls, and has well validated
data that indicates the volume from systematic data handling error is substantially higher or lower than that generated by the default value, then the auditor
should enter a quantity that was derived from the utility investigations and select an appropriate grading. Note: negative values are not allowed for this audit
component. If the auditor enters zero for this component then a grading of 1 will be automatically assigned.

Total annual cost
of operating the
water system

These costs include those for operations, maintenance and any annually incurred costs for long-term upkeep of the drinking water supply and distribution
system. It should include the costs of day-to-day upkeep and long-term financing such as repayment of capital bonds for infrastructure expansion or
improvement. Typical costs include employee salaries and benefits, materials, equipment, insurance, fees, administrative costs and all other costs that exist to
sustain the drinking water supply. Depending upon water utility accounting procedures or regulatory agency requirements, it may be appropriate to include
depreciation in the total of this cost. This cost should not include any costs to operate wastewater, biosolids or other systems outside of drinking water.

Unauthorized
consumption

Includes water illegally withdrawn from fire hydrants, illegal connections, bypasses to customer consumption meters, or tampering with metering or meter reading
equipment; as well as any other ways to receive water while thwarting the water utility's ability to collect revenue for the water. Unauthorized consumption results
in uncaptured revenue and creates an error that understates customer consumption. In most water utilities this volume is low and, if the water auditor has not yet
gathered detailed data for these loss occurrences, it is recommended that the auditor apply a default value of 0.25% of the volume of water supplied. However, if]
the auditor has investigated unauthorized occurrences, and has well validated data that indicates the volume from unauthorized consumption is substantially
higher or lower than that generated by the default value, then the auditor should enter a quantity that was derived from the utility investigations. Note that a value
of zero will not be accepted since all water utilities have some volume of unauthorized consumption occurring in their system.

Note: if the auditor selects the default value for unauthorized consumption, a data grading of 5 is automatically assigned, but not displayed on the Reporting
Worksheet.

Unavoidable
Annual Real
Losses (UARL)

UARL (gallons)=(5.41Lm + 0.15Nc + 7.5Lc) xP,
or
UARL (litres)=(18.0Lm + 0.8Nc + 25.0Lc) xP

where:
Lm = length of mains (miles or kilometres)
Nc = number of customer service connections
Lp = the average distance of customer service connection piping (feet or metres)
(see the Worksheet "Service Connection Diagram" for guidance on deterring the value of Lp)

Lc = total length of customer service connection piping (miles or km)

Lc=Nc X Lp (miles or kilometres)
P = Pressure (psi or metres)

The UARL is a theoretical reference value representing the technical low limit of leakage that could be achieved if all of today's best technology could be
successfully applied. It is a key variable in the calculation of the Infrastructure Leakage Index (ILI). Striving to reduce system leakage to a level close to the
UARL is usually not needed unless the water supply is unusually expensive, scarce or both.

NOTE: The UARL calculation has not yet been proven as fully valid for very small, or low pressure water distribution systems. If,

in gallons:

(Lm x 32) + Nc < 3000 or

P <35psi

in litres:

(Lm x 20) + Nc < 3000 or

P <25m

then the calculated UARL value may not be valid. The software does not display a value of UARL or ILI if either of these conditions is true.

Unbilled
Authorized
Consumption

All consumption that is unbilled, but still authorized by the utility. This includes Unbilled Metered Consumption + Unbilled Unmetered Consumption. See
"Authorized Consumption" for more information. For Unbilled Unmetered Consumption, the Free Water Audit Software provides the auditor the option to select a
default value if they have not audited unmetered activities in detail. The default calculates a volume that is 1.25% of the Water Supplied volume. If the auditor
has carefully audited the various unbilled, unmetered, authorized uses of water, and has established reliable estimates of this collective volume, then he or she
may enter the volume directly for this component, and not use the default value.

AWWA Free Water Audit Software v5.0 Definitions 19




Item Name

Description

Unbilled metered
consumption

Metered consumption which is authorized by the water utility, but, for any reason, is deemed by utility policy to be unbilled. This might for example include
metered water consumed by the utility itself in treatment or distribution operations, or metered water provided to civic institutions free of charge. It does not
include water supplied to neighboring utilities (water exported) which may be metered but not billed.

Unbilled
unmetered
consumption

Any kind of Authorized Consumption which is neither billed or metered. This component typically includes water used in activities such as fire fighting, flushing of]
water mains and sewers, street cleaning, fire flow tests conducted by the water utility, etc. In most water utilities it is a small component which is very often
substantially overestimated. It does NOT include water supplied to neighboring utilities (water exported) which is unmetered and unbilled — an unlikely
case. This component has many sub-components of water use which are often tedious to identify and quantify. Because of this, and the fact that it is usually a
small portion of the water supplied, it is recommended that the auditor apply the default value, which is 1.25% of the Water Supplied volume. Select the default
percentage to enter this value.

If the water utility has carefully audited the unbilled, unmetered activities occurring in the system, and has well validated data that gives a value substantially
higher or lower than the default volume, then the auditor should enter their own volume. However the default approach is recommended for most water utilities.

Note that a value of zero is not permitted, since all water utilities have some volume of water in this component occurring in their system.

Units and
Conversions

The user may develop an audit based on one of three unit selections:

1) Million Gallons (US)

2) Megalitres (Thousand Cubic Metres)

3) Acre-feet

Once this selection has been made in the instructions sheet, all calculations are made on the basis of the chosen units. Should the user wish to make additional
conversions, a unit converter is provided below (use drop down menus to select units from the yellow unit boxes):

Converts to.....

Enter Units: Convert From...

1 Million Gallons (US)

3.06888329
(conversion factor = 3.06888328973723)

Acre-feet

Use of Option
Buttons

To use the default percent value choose this button To enter a value choose this button and enter the value in the cell to the right

Y
® O

Pcnt:
1.25%

NOTE: For Unbilled Unmetered Consumption, Unauthorized Consumption and Systematic Data Handling Errors, a recommended default value can be
applied by selecting the Percent option. The default values are based on fixed percentages of Water Supplied or Billed Authorized Consumption and
are recommended for use in this audit unless the auditor has well validated data for their system. Default values are shown by purple cells, as shown in
the example above.

If a default value is selected, the user does not need to grade the item; a grading value of 5 is automatically applied (however, this grade will not be
displayed).

Variable
production cost
(applied to Real

Losses)

The cost to produce and supply the next unit of water (e.g., $/million gallons). This cost is determined by calculating the summed unit costs for ground and
surface water treatment and all power used for pumping from the source to the customer. It may also include other miscellaneous unit costs that apply to the
production of drinking water. It should also include the unit cost of bulk water purchased as an import if applicable.

It is common to apply this unit cost to the volume of Real Losses. However, if water resources are strained and the ability to meet future drinking water demands
is in question, then the water auditor can be justified in applying the Customer Retail Rate to the Real Loss volume, rather than applying the Variable Production
Cost.

The Free Water Audit Software applies the Variable Production costs to Real Losses by default. However, the auditor has the option on the Reporting
Worksheet to select the Customer Retail Cost as the basis for the Real Loss cost evaluation if the auditor determines that this is warranted.

Volume from own
sources

Find

The volume of water withdrawn (abstracted) from water resources (rivers, lakes, streams, wells, etc) controlled by the water utility, and then treated for potable
water distribution. Most water audits are compiled for utility retail water distribution systems, so this volume should reflect the amount of treated drinking water
that entered the distribution system. Often the volume of water measured at the effluent of the treatment works is slightly less than the volume measured at the
raw water source, since some of the water is used in the treatment process. Thus, it is useful if flows are metered at the effluent of the treatment works. If
metering exists only at the raw water source, an adjustment for water used in the treatment process should be included to account for water consumed in
treatment operations such as filter backwashing, basin flushing and cleaning, etc. If the audit is conducted for a wholesale water agency that sells untreated
water, then this quantity reflects the measure of the raw water, typically metered at the source.

Volume from own
sources: Master
meter and supply
error adjustment

An estimate or measure of the degree of inaccuracy that exists in the master (production) meters measuring the annual Volume from own Sources, and any error
in the data trail that exists to collect, store and report the summary production data. This adjustment is a weighted average number that represents the collective
error for all master meters for all days of the audit year and any errors identified in the data trail. Meter error can occur in different ways. A meter or meters may
be inaccurate by under-registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow). Data error can occur due to data
gaps caused by temporary outages of the meter or related instrumentation. All water utilities encounter some degree of inaccuracy in master meters and data
errors in archival systems are common; thus a value of zero should not be entered. Enter a negative percentage or value for metered data under-registration; or,

enter a positive percentage or value for metered data over-registration.
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Item Name

Description

Water exported

Find

The Water Exported volume is the bulk water conveyed and sold by the water utility to neighboring water systems that exists outside of their service area.
Typically this water is metered at the custody transfer point of interconnection between the two water utilities. Usually the meter(s) are owned by the water utility
that is selling the water: i.e. the exporter. If the water utility who is compiling the annual water audit sells bulk water in this manner, they are an exporter of water.

Note: The Water Exported volume is sold to wholesale customers who are typically charged a wholesale rate that is different than retail rates charged to the retail
customers existing within the service area. Many state regulatory agencies require that the Water Exported volume be reported to them as a quantity separate
and distinct from the retail customer billed consumption. For these reasons - and others - the Water Exported volume is always quantified separately from Billed
Authorized Consumption in the standard water audit. Be certain not to "double-count" this quantity by including it in both the Water Exported box and
the Billed Metered Consumption box of the water audit Reporting Worksheet. This volume should be included only in the Water Exported box.

Water exported:
Master meter and
supply error
adjustment

Find

An estimate or measure of the volume in which the Water Exported volume is incorrect. This adjustment is a weighted average that represents the collective
error for all of the metered and archived exported flow for all days of the audit year. Meter error can occur in different ways. A meter may be inaccurate by under
registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow). Error in the metered, archived data can also occur due to
data gaps caused by temporary outages of the meter or related instrumentation. All water utilities encounter some degree of error in their metered data,
particularly if meters are aged and infrequently tested. Occasional errors also occur in the archived data. Thus, a value of zero should not be entered. Enter a
negative percentage or value for metered data under-registration; or enter a positive percentage or value for metered data over-registration. If regular meter
accuracy testing is conducted on the meter(s) - which is usually conducted by the water utility selling the water - then the results of this testing can be used to
help quantify the meter error adjustment. Corrections to data gaps or other errors found in the archived data should also be included as a portion of this meter
error adjustment.

Water imported
Find

The Water Imported volume is the bulk water purchased to become part of the Water Supplied volume. Typically this is water purchased from a neighboring
water utility or regional water authority, and is metered at the custody transfer point of interconnection between the two water utilities. Usually the meter(s) are
owned by the water supplier selling the water to the utility conducting the water audit. The water supplier selling the bulk water usually charges the receiving
utility based upon a wholesale water rate.

Water imported:
Master meter and
supply error
adjustment

Find

An estimate or measure of the volume in which the Water Imported volume is incorrect. This adjustment is a weighted average that represents the collective
error for all of the metered and archived imported flow for all days of the audit year. Meter error can occur in different ways. A meter may be inaccurate by under-
registering flow (did not capture all the flow), or by over-registering flow (overstated the actual flow). Error in the metered, archived data can also occur due to
data gaps caused by temporary outages of the meter or related instrumentation. All water utilities encounter some level of meter inaccuracy, particularly if
meters are aged and infrequently tested. Occasional errors also occur in the archived metered data. Thus, a value of zero should not be entered. Enter a
negative percentage or value for metered data under-registration; or, enter a positive percentage or value for metered data over-registration. If regular meter
accuracy testing is conducted on the meter(s) - which is usually conducted by the water utility selling the water - then the results of this testing can be used to
help quantify the meter error adjustment.

WATER LOSSES

Find

= apparent losses + real losses

Water Losses are the difference between Water Supplied and Authorized Consumption. Water losses can be considered as a total volume for the whole system,
or for partial systems such as transmission systems, pressure zones or district metered areas (DMA); if one of these configurations are the basis of the water
audit.
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WAS v5.0

AWWA Free Water Audit Software:

City of Scappoose (4100792)
1/2018 - 12/2018 |

Water Audit Report for:
Reporting Year:| 2018

Data Validity Score:| 53
Water Loss Control Planning Guide

Water Audit Data Validity Level / Score
Functional Focus
Area Level | (0-25) Level Il (26-50) Level lll (51-70) Level IV (71-90) Level V (91-100)
Analyze business process for Refine data collection practices | Annual water audit is a reliable
gauge of year-to-year water

Launch auditing and loss control customer metering and billing Establish/revise policies and ) . .
and establish as routine business
efficiency standing

Audit Data Collection team; anress .pll'odu.ctlon functions and water supply procedures for data collection
metering deficiencies ) . process
operations. Identify data gaps.
Research information on leak .Cond.UCt I.OSS assessment Establish ongoing mechanisms ) Stay abreast of improvements in
. . investigations on a sample Refine, enhance or expand ) . -
Short-t | trol detection programs. Begin ortion of the svstem: customer for customer meter accuracy ongoing programs based upon metering, meter reading, billing,
ort-ierm loss contro flowcharting analysis of customer P > SY : testing, active leakage control 90ing programs based up leakage management and
- meter testing, leak survey, . - economic justification . O
billing system . ) and infrastructure monitoring infrastructure rehabilitation
unauthorized consumption, etc.
Begin to assess long-term needs
requiring large expenditure: Begin to assemble economic Conduct detailed planning, ) .
" . Continue incremental
customer meter replacement, business case for long-term budgeting and launch of . )
. . L improvements in short-term and
Long-term loss control water main replacement program,|needs based upon improved data| comprehensive improvements for
. . ) ) L . long-term loss control
new customer billing system or | becoming available through the | metering, billing or infrastructure interventions
Automatic Meter Reading (AMR) water audit process. management
system.
Establish long-term apparent and Establish mid-range (5 year Evaluate and refine loss control

horizon) apparent and real loss )
goals on a yearly basis

real loss reduction goals (+10
reduction goals

Target-setting o
year horizon

) Identify Best Practi Best in
Performance Benchmarking - ILI dentify est‘ act ces{ est
. ; . ) class - the ILI is very reliable as a
is meaningful in comparing real .
. real loss performance indicator
loss standing } .
for best in class service

Preliminary Comparisons - can
begin to rely upon the
Infrastructure Leakage Index (ILI)

Benchmarking
for performance comparisons for
real losses (see below table)

For validity scores of 50 or below, the shaded blocks should not be focus areas until better data validity is achieved.
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Once data have been entered into the Reporting Worksheet, the performance indicators are automatically calculated. How does a water utility operator know how
well his or her system is performing? The AWWA Water Loss Control Committee provided the following table to assist water utilities is gauging an approximate
Infrastructure Leakage Index (ILI) that is appropriate for their water system and local conditions. The lower the amount of leakage and real losses that exist in the
system, then the lower the ILI value will be.

Note: this table offers an approximate guideline for leakage reduction target-setting. The best means of setting such targets include performing an economic
assessment of various loss control methods. However, this table is useful if such an assessment is not possible.

< 21 d o[> < U < ] d dl UE
Target ILI Range Financial Considerations Operational Considerations Water Resources Considerations
Water resources are costly to develop or purchase; |Operating with system leakage above this level Available resources are greatly limited and are very
ability to increase revenues via water rates is would require expansion of existing infrastructure |difficult and/or environmentally unsound to develop.
1.0-3.0 greatly limited because of regulation or low and/or additional water resources to meet the
ratepayer affordability. demand.
Water resources can be developed or purchased at|Existing water supply infrastructure capability is Water resources are believed to be sufficient to
reasonable expense; periodic water rate increases [sufficient to meet long-term demand as long as meet long-term needs, but demand management
>3.0-5.0 can be feasibly imposed and are tolerated by the |reasonable leakage management controls are in interventions (leakage management, water
customer population. place. conservation) are included in the long-term
Cost to purchase or obtain/treat water is low, as are|Superior reliability, capacity and integrity of the Water resources are plentiful, reliable, and easily
rates charged to customers. water supply infrastructure make it relatively extracted.
>5.0-8.0 immune to supply shortages.

Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective utilization of water as
Greater than 8.0 |a resource. Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term target - is discouraged.

If the calculated Infrastructure Leakage Index (ILI) value for your system is 1.0 or less, two possibilities exist. a) you are maintaining your leakage at low
levels in a class with the top worldwide performers in leakage control. b) A portion of your data may be flawed, causing your losses to be greatly

Less than 1.0 understated. This is likely if you calculate a low ILI value but do not employ extensive leakage control practices in your operations. In such cases it is
beneficial to validate the data by performing field measurements to confirm the accuracy of production and customer meters, or to identify any other
potential sources of error in the data.
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AWWA Free Water Audit Software: WASVS0

American Water Works Association.

Examles of Comleted and Validated Audits Copyright © 2014, All Rights Reserved.
Example 1a: Million Gallons: Example 1b: Million Gallons: Example 2a: Megalitres: Example 2b: Megalitres:
Reporting Worksheet Reporting Worksheet

Example Audit 1a:

WAIEK AUDII DAIA VALIDITY SCUKE:

‘ **YOUR SCORE IS: 72 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION:

Based on the information provided, audit accuracy can be improved by addressing the following components:

| 1: Volume from own sources |

| 2: Variable production cost (applied to Real Losses) |

| 3: Unauthorized consumption |
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Example Audit 1b:

Apparent Losses per service connection per day: 6.98|gallons/connection/day

Real Losses per service connection per day: 97.12|gallons/connection/day

Operational Efficiency:

\
|

Real Losses per length of main per day*: | N/A|
|

Real Losses per service connection per day per psi pressure: 0.67|gallons/connection/day/psi

From Above, Real Losses = Current Annual Real Losses (CARL): \ 1,958.79|mi||ion gallons/year

Infrastructure Leakage Index (ILI) [CARL/UARL]: \ 2.47|

* This performance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline
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Example Audit 2a:

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 32,274.739| ML/Yr

WATER LOSSES: | 34,264.168| MUY

NON-REVENUE WATER

NON-REVENUE WATER: 35,874.325| ML/Yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 8] 4,945.0| kilometers
Number of active AND inactive service connections: 8] 312,075
Service connection density: 63| conn./km main

WAIEK AUUII UAIA VALIUIIY SQUUKE!

‘ **YOUR SCORE IS: 72 out of 100 **

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score
PRIORITY AREAS FOR ATTENTION:

Based on the information provided, audit accuracy can be improved by addressing the following components;

\ 1: Volume from own sources |
[ 2: Billed metered |

‘ 3: Customer metering inaccuracies |
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Example Audit 2b:

Apparent Losses per service connection per day: 17 47| litres/connection/day

Real Losses per service connection per day: 283.34|Iitres/connection/day

Operational Efficiency:

\
\

Real Losses per length of main per day*: \ N/A|
\

Real Losses per service connection per day per meter (head) pressure: 5.58| litres/connection/day/m

32,274 74|ML/year
4.03|

From Above, Real Losses = Current Annual Real Losses (CARL):

Infrastructure Leakage Index (ILI) [CARL/UARL]:

* This performance indicator applies for systems with a low service connection density of less than 20 service connections/kilometre of pipeline
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AWWA Water Audit Software Version 5.0 Developed by the Water Loss Control Committee of the American Water Works

Association August, 2014

This software is intended to serve as a basic tool to compile a preliminary, or “top-down”, water audit. It is recommended that users also refer to the
current edition of the AWWA M36 Publication, Water Audits and Loss Control Programs, for detailed guidance on compiling a comprehensive, or

“bottom-up”, water audit using the same water audit methodology.

DEVELOPED BY:

Andrew Chastain-Howley, PG*, MCSM. Black & Veatch
Will J. Jernigan, P.E. Cavanaugh & Associates, P.A.
George Kunkel, P.E. Philadelphia Water Department
Alain Lalonde, P.Eng. Master Meter Canada Inc.

Ralph Y. McCord, P.E. Louisville Water Company
David A. Sayers Delaware River Basin Commission
Brian M. Skeens, P.E. CH2M HILL

Reinhard Sturm Water Systems Optimization, Inc.
John H. Van Arsdel M.E. Simpson Company, Inc.

REFERENCES:

- Alegre, H., Hirner, W., Baptista, J. and Parena, R. Performance Indicators for Water Supply Services. IWA Publishing ‘Manual of
Best Practice’ Series, 2000. ISBN 1 900222 272

- Kunkel, G. et al, 2003. Water Loss Control Committee Report: Applying Worldwide Best Management Practices in Water Loss
Control. Journal AWWA, 95:8:65

- AWWA Water Audits and Loss Control Programs, M36 Publication, 3" Edition, 2009
- Service Connection Diagrams courtesy of Ronnie McKenzie, WRP Pty Ltd.
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VERSION HISTORY:

Version:

Release
Date:

Number of
Worksheets:

Key Features and Developments

vi

2005/
2006

The AWWA Water Audit Software was piloted in 2005 (v1.0 beta). The early versions (1.x) of the software restricted data entry to
units of Million Gallons per year. For each entry into the audit, users identified whether the input was measured or estimated.

v2

2006

The most significant enhancement in v2 of the software was to allow the user to choose the volumetric units to be used in the audit,
Million Gallons or Thousand Cubic Metres (megalitres) per year. Two financial performance indicators were added to provide
feedback to the user on the cost of Real and Apparent losses.

v3

2007

In v3, the option to report volumetric units in acre-feet was added. Another new feature in v3 was the inclusion of default values for
two water audit components (unbilled unmetered and unauthorized consumption). v3 also included two examples of completed
audits in units of million gallons and Megalitres. Several checks were added into v3 to provide instant feedback to the user on
common data entry problems, in order to help the user complete an accurate water audit.

v4 -v4.2

2010

10

v4 (and versions 4.x) of the software included a new approach to data grading. The simple "estimated" or "measured" approach was|
replaced with a more granular scale (typically 1-10) that reflected descriptions of utility practices and served to describe the
confidence and accuracy of the input data. Each input value had a corresponding scale fully described in the Grading Matrix tab.
The Grading Matrix also showed the actions required to move to a higher grading score. Grading descriptions were available on the
Reporting Worksheet via a pop-up box next to each water audit input. A water audit data validity score is generated (max = 100)
and priority areas for attention (to improve audit accuracy) are identified, once a user completes the requied data grading. A service
connection diagram was also added to help users understand the impact of customer service line configurations on water losses and
how this information should be entered into the water audit software. An acknoweldgements section was also added. Minor bug
fixes resulted in the release of versions 4.1 and 4.2. A French language version was also made available for v4.2.

v5

2014

12

In v5, changes were made to the way Water Supplied information is entered into software, with each major component having a
corresponding Master Meter Error Adjustment entry (and data grading requirement). This required changes to the data validity
score calculation; v5 of the software uses a weighting system that is, in part, proportional to the volume of input components. The
Grading Matrix was updated to reflect the new audit inputs and also to include clarifications and additions to the scale descriptions.
The appearance of the software was updated in v5 to make the software more user-friendly and several new features were added to
provide more feedback to the user. Notably, a dashboard tab has been added to provide more visual feedback on the water audit
results and associated costs of Non-Revenue Water. A comments sheet was added to allow the user to track notes, comments and
to cite sources used.
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Risk Management

Matchpoint's multi-faceted risk management program provides the
technology and tools for remotely and continuously assessing the condition of
the water network, thus minimizing risk by instantaneously highlighting any
anomalies. As a result, along with the implementation of our leak detection
program, water loss and lead times from leak discovery to repair are
drastically reduced and storm water run-off becomes manageable.

More data, less risk.

Continuous
Condition
Assessment

Evaluates the health
of the water network

KEY FEATURES

- Data accrual through
continual and remote pipe
monitoring

- Analysis of historical data

+ Reduces leak runtime

- Decreases risk of damage to
assets

- Improves water quality
assurance

+ Reduces overall water loss
and non-revenue water

+ Monitor up to 100 inch pipe

Infrastructure
Management

A comprehensive leak
detection package

KEY FEATURES

+ Pinpoint and confirm leaks

across the network

+ Quantify the leakage rate to

prioritize repairs

- Reduces water loss and non-

revenue water

+ GPS leak location

- GIS integration

+ Accurate reporting

+ Reduces leak runtime

Manage Storm
Water Run-Off &
Sewer Intrusion

Minimize ground
water saturation

KEY FEATURES

- Reduces ground saturation
and overland flow from
detection of underground
leakage

+ Minimize risk of flooding,
pollutant transport, and
damage to underground
assets

+ Protects water quality

+ Reduces sewer intrusion

For more information contact
sales@matchpointinc.us or 910-509-7225

Matchpoint Water Asset Management, Inc ~ 215 Racine Dr., Suite 201, Wilmington, NC 28403
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Use Water Wisely...

Learn How
Much is Enough

Depending on the weather, it’s
generally better to water about once
a week and provide | inch to | 1/2
inches of water. (If it’s hot, you
might have to water more often.)

Water early in the morning before
10:00 a.m. Watering in the heat of
the day allows the water to
evaporate and watering late in the
day may promote fungus and other
lawn diseases.

Time how long it takes to apply one
inch of water by placing a flat-
bottomed can about 6-ft. away from
the sprinkler. Turn the water on
and time how long it takes to fill the
can with one inch of water. For the
next watering, set a timer as a
reminder to turn off or move the
sprinkler.

Don’t over water. Puddles of water
and runoff definitely indicate too
much water.

Puddles may also
indicate your soil isn’t
able to absorb enough
water and needs condi-
tioning. Thatch and
aerate the soil. To do
any good, the water
must be able to
penetrate the soil.

You can put off watering
another day if there is
heavy dew on the grass.
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Try Other Ways to

Save Water Outdoors
When you wash your car, use a
bucket, sponge, and shut-off
nozzle on the hose.

Sweep sidewalks, driveways and
patios instead of hosing.

Restrict play in the sprinklers to
when the lawn needs watering.

Clean gutters and downspouts
manually, without using a hose.

Water Conservation -
Making the most efficient use
of the state’s most precious
natural resource.

Water Conservation

Outdoor
Water
Use

A GUIDE TO WATER
CONSERVATION




In the summer each of us uses
about 250 gallons of water a day—
that’s more than twice what we
use in the winter. And research
suggests much of that extra use is
simply wasted.

Nobody has enough water to
waste. Please use what you need,
but don’t waste it.

Water conservation is not just for
emergencies. Water conservation
today saves you money on your
next water bill, reduces the cost
for developing new supplies, and
leaves more water in the rivers for
fish and

recreation.

Even if you're

not connected

to public

water and

sewer

services,

conservation

is a good idea.

You'll save

money on

water pumping and heating, extend
the life of your well and septic
system, and avoid depleting
groundwater supplies.

This pamphlet provides a few tips
on outdoor water use. For more
information, please contact your
local water utility, Extension agent
or the Oregon Water Resources
Department.

Use Water Wisely...

Choose the Right Plants

When landscaping, buy plants that are
low water-users. A good nursery will
be able to advise you.

Consider replacing turf with ground
covers such as junipers or heathers.

Group high-water use plants and water
them together by area.

Use the Right Equipment
A good stationary sprinkler or soil
soaker will water a large area evenly.
Avoid oscillating sprinklers since they
tend to over-water at the ends when
they reverse direction.

Check hoses for leaks and replace
washers in hose connectors. Leaks will
cost you more money and distribute
water unevenly.

Use a hand-held sprayer to water
shrubs and special plantings so you can
control where the water goes.

Take Care of Your Lawn

Keep your lawn in good shape. Keep

weeds down. They rob your lawn and
plants of nutrients and water-.

Mow your lawn regularly to the height
recommended for the type of grass you
have. Leave the clippings on the lawn

as mulch if they aren’t thick and matted.

Start a new lawn in early fall to take
advantage of autumn rains and
moderate temperatures.

Maintain Planted Beds

Cultivate the soil regularly so
water can penetrate and develop a
good root system.

Use mulch in rows and around
plants to retain moisture.

Keep weeds
down so they
don’t compete
for water and
nutrients.

Consider using

a soaker hose

or drip

irrigation system instead of a
sprinkler if your garden is large.
These methods also help prevent
evaporation of water from leaves
and upper parts of plants.
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