
City of Mt. Angel, Oregon

August 2010

Work under this contract has been funded in its entirety with Federal grant funds from the 
Oregon Community Development Block Grant program.





 

08-0960.413 Page i  Water System Master Plan 

August 2010 Table of Contents  Water Management and Conservation Plan 

   City of Mt. Angel 

TABLE OF CONTENTS 

 

 

EXECUTIVE SUMMARY 

 

 Authorization ............................................................................................................ ES-1 

 Purpose ..................................................................................................................... ES-1 

 Compliance ............................................................................................................... ES-1 

 Background and Study Area..................................................................................... ES-1 

 Existing System Description .................................................................................... ES-1 

  Groundwater Wells ....................................................................................... ES-1 

  Water Rights ................................................................................................. ES-3 

  Pressure Zones .............................................................................................. ES-3 

  Storage Reservoirs ........................................................................................ ES-3 

  Distribution System ...................................................................................... ES-3 

 Water Requirements ................................................................................................. ES-4 

  Planning Period ............................................................................................. ES-4 

  Population Forecasts ..................................................................................... ES-4 

  Water Demand Projections ........................................................................... ES-4 

 Water Conservation .................................................................................................. ES-5 

  Full Metering of System ............................................................................... ES-5 

  Meter Testing and Maintenance Program ..................................................... ES-5 

  Annual Water Audit ...................................................................................... ES-5 

  Leak Detection Program ............................................................................... ES-5 

  Leak Repair or Line Replacement Program ................................................. ES-6 

  Rate Structure Based on Quantity of Water Metered ................................... ES-6 

  Public Education and Outreach .................................................................... ES-6 

 Water Curtailment .................................................................................................... ES-6 

  Stage 1 – Moderate Water Supply Shortage ................................................. ES-6 

  Stage 2 – Severe Water Supply Shortage ..................................................... ES-6 

  Stage 3 – Critical Water Supply Shortage .................................................... ES-6 

 Water Supply Element .............................................................................................. ES-7 

  Quantification of Additional Supply Required/Water Rights  

  Implementation Schedule ............................................................................. ES-7  ES-7 

  Unaccounted-for Water ................................................................................. ES-7 

 Planning and Analysis Criteria ................................................................................. ES-7 

 Water Distribution System Analysis ........................................................................ ES-8 

  Modeling Results .......................................................................................... ES-8 

  Storage Volume Analysis ............................................................................. ES-8 

 Recommendations and Capital Improvement Program ............................................ ES-8 

 

 



 

08-0960.413 Page ii  Water System Master Plan 

August 2010 Table of Contents  Water Management and Conservation Plan 

   City of Mt. Angel 

1. INTRODUCTION 

 

 Authorization .............................................................................................................. 1-1 

 Purpose ....................................................................................................................... 1-1 

 Compliance ................................................................................................................. 1-1 

 Review by Affected Local Governments ................................................................... 1-1 

 Scope of Work ............................................................................................................ 1-2 

 

 

2. EXISTING WATER SYSTEM 

 

General ....................................................................................................................... 2-1 

Study Area .................................................................................................................. 2-1 

Supply Source ............................................................................................................ 2-1 

 Groundwater Wells ......................................................................................... 2-1 

Water Quality ............................................................................................................. 2-4 

Water Rights Summary .............................................................................................. 2-4 

 Pressure Zones ............................................................................................................ 2-6 

  General ............................................................................................................ 2-6 

 Storage Reservoirs ...................................................................................................... 2-6 

  General ............................................................................................................ 2-6 

  1.0 MG Reservoir ........................................................................................... 2-7 

  0.3 MG Reservoir ........................................................................................... 2-7 

 Distribution System .................................................................................................... 2-7 

Summary .................................................................................................................... 2-8 

 

 

3. WATER REQUIREMENTS 

 

 General ....................................................................................................................... 3-1 

 Planning Area ............................................................................................................. 3-1 

 Planning Period .......................................................................................................... 3-1 

 Historical Population and Water Demands ................................................................ 3-1 

  Historical and Existing Population ................................................................. 3-1 

  Historical Water Demand ............................................................................... 3-2 

  Customer Water Use Characteristics .............................................................. 3-2 

 Population Forecasts .................................................................................................. 3-3 

  Buildout Population Estimate ......................................................................... 3-4 

 Water Demand Projections ......................................................................................... 3-4 

 Summary .................................................................................................................... 3-5 

 

 



 

08-0960.413 Page iii  Water System Master Plan 

August 2010 Table of Contents  Water Management and Conservation Plan 

   City of Mt. Angel 

4. WATER CONSERVATION 

 

General ....................................................................................................................... 4-1 

Current and Proposed Water Conservation Program ................................................. 4-1 

 Full Metering of System ................................................................................. 4-1 

 Meter Testing and Maintenance Program ....................................................... 4-1 

 Annual Water Audit ........................................................................................ 4-1 

 Leak Detection Program ................................................................................. 4-2 

 Leak Repair or Line Replacement Program ................................................... 4-2 

 Rate Structure Based on Quantity of Water Metered ..................................... 4-2 

 Public Education and Outreach ...................................................................... 4-2 

Progress Report on Previous WMCP ......................................................................... 4-2 

Water Use Measurement and Reporting..................................................................... 4-2 

Conservation Measures Already Implemented or Required Under Contracts ........... 4-2 

Summary .................................................................................................................... 4-3 

 

 

5. WATER CURTAILMENT 

 

General ....................................................................................................................... 5-1 

Historical Curtailment Efforts .................................................................................... 5-1 

Water Supply Vulnerability Assessment .................................................................... 5-1 

Proposed Water Curtailment Plan .............................................................................. 5-2 

 Stage 1 – Moderate Water Supply Shortage ................................................... 5-2 

 Stage 2 – Severe Water Supply Shortage ....................................................... 5-3 

 Stage 3 – Critical Water Supply Shortage ...................................................... 5-3 

Next Steps .................................................................................................................. 5-4 

Summary .................................................................................................................... 5-4 

 

 

6. WATER SUPPLY ELEMENT 

 

 General ....................................................................................................................... 6-1 

 Current and Future Service Area ................................................................................ 6-1 

 Quantification of Additional Supply Required/ Water Rights  

 Implementation Schedule ........................................................................................... 6-1 

 Source Assessment ..................................................................................................... 6-2 

 Unaccounted-for Water .............................................................................................. 6-2 

 Summary .................................................................................................................... 6-3 



 

08-0960.413 Page iv  Water System Master Plan 

August 2010 Table of Contents  Water Management and Conservation Plan 

   City of Mt. Angel 

7. PLANNING AND ANALYSIS CRITERIA 

 

 General ....................................................................................................................... 7-1 

 Water Supply Source  ................................................................................................. 7-1 

 Distribution System .................................................................................................... 7-1 

 Service Zone Pressure ................................................................................................ 7-2 

 Storage Volume .......................................................................................................... 7-2 

  Operational Storage ........................................................................................ 7-2 

  Fire Storage ..................................................................................................... 7-3 

  Emergency Storage ......................................................................................... 7-3 

 Fire Flow Recommendations ...................................................................................... 7-3 

 Summary .................................................................................................................... 7-4 

 

 

8. WATER DISTRIBUTION SYSTEM ANALYSIS 

 

General ....................................................................................................................... 8-1 

Distribution System Analysis ..................................................................................... 8-1 

Computerized Hydraulic Network Analysis Model ....................................... 8-1 

Modeling Conditions ...................................................................................... 8-2 

Modeling Results ............................................................................................ 8-2 

Pressure Zone Analysis .............................................................................................. 8-2 

Storage Volume Analysis ........................................................................................... 8-3 

Summary .................................................................................................................... 8-3 

 

 

9. RECOMMENDATIONS AND CAPITAL IMPROVEMENT PLAN 

 

 General ....................................................................................................................... 9-1 

 Cost Estimating Data .................................................................................................. 9-1 

 Recommended Water System Improvements ............................................................. 9-1 

  General ............................................................................................................ 9-1 

  Recommended Supply Improvements ............................................................ 9-2 

  Recommended Distribution System Improvements ....................................... 9-2 

  Water Main Replacement Program ............................................................... 9-11 

 Additional Recommendations .................................................................................. 9-11 

  Water Rates and SDC Analysis .................................................................... 9-11 

 Water System Capital Improvement Program .......................................................... 9-11 

  Capital Improvement Program Funding ....................................................... 9-11 

 Financial Evaluation and Plan .................................................................................. 9-12 

  Government Loan and Grant Programs ........................................................ 9-12 

  Public Debt  .................................................................................................. 9-15 

 Summary .................................................................................................................. 9-16 
 



 

08-0960.413 Page v  Water System Master Plan 

August 2010 Table of Contents  Water Management and Conservation Plan 

   City of Mt. Angel 

APPENDICES 

 

A. Water System Master Plan Map 

B. Water Rights Documentation 

C. Well No. 6 Water Level Data 

D. Local Government Comments 

E. References 

 

 

LIST OF FIGURES 

 

No.  Title 

 

Figure ES-1 City of Mt. Angel Water Service Area Map ................................................. ES-2 

Figure 2-1 City of Mt. Angel Water Service Area Map ................................................... 2-2 

 

 

LIST OF TABLES 

 

No.  Title  Page 

 

ES-1  Reservoir Summary ...................................................................................... ES-3 

ES-2  Population Forecast Summary ...................................................................... ES-4 

ES-3  Water Demand Projection Summary ............................................................ ES-5 

ES-4  Capital Improvement Program Summary ..................................................... ES-9 

1-1  Oregon Administrative Rule Requirements for WMCP ................................. 1-4 

2-1  Groundwater Well Summary .......................................................................... 2-3 

2-2  Water Rights Summary ................................................................................... 2-5 

2-3  Average Well Production Summary ............................................................... 2-5 

2-4  Annual Well Production Summary ................................................................. 2-6 

2-5  Reservoir Summary ........................................................................................ 2-7 

2-6  Distribution System Pipe Summary ................................................................ 2-8 

3-1  Historical Population and Water Use Summary ............................................. 3-3 

3-2  Population Forecast Summary ........................................................................ 3-3 

3-3  Water Demand Projection Summary .............................................................. 3-5 

6-1  Historical Water Loss Summary ..................................................................... 6-3 

7-1  Recommended Service Pressure Criteria ........................................................ 7-2 

7-2  Summary of Recommended Fire Flows ......................................................... 7-4 

7-3  Fire Flow Duration Summary ......................................................................... 7-4 

8-1  Storage Volume Recommendation Summary ................................................. 8-3 

9-1  Distribution Piping Improvements Summary Existing System Needs ........... 9-6 

9-2  Distribution Piping Improvements Summary  

  Future Growth/Redevelopment .................................................................... 9-10 

9-3  Capital Improvement Program Summary ..................................................... 9-13 



EXECUTIVE SUMMARY



 

08-0960.413 Page ES - 1 Water System Master Plan 

August 2010 Executive Summary Water Management and Conservation Plan 

   City of Mt. Angel 

EXECUTIVE SUMMARY 

 

Authorization 

 

On May 12, 2008, the consulting engineering firm of Murray, Smith & Associates, Inc. 

(MSA) was authorized by the City of Mt. Angel (City) to prepare this Water System Master 

Plan (WSMP) and Water Management and Conservation Plan (WMCP). 

 

Purpose 

 

The City last completed a water system evaluation and master plan in 1995.  The City is 

undertaking this comprehensive analysis of its water supply and distribution system to 

identify system deficiencies, determine future water distribution system supply requirements, 

recommend water system facility improvements that remedy existing system deficiencies, 

provide for future system needs and develop a comprehensive water supply management, 

conservation and curtailment plan for water use within the City.  Upon adoption, this 

comprehensive document will become the City’s new WSMP and WMCP. 

 

Compliance 

 

This plan complies with both water system master planning requirements established under 

Oregon Administrative Rules (OAR) for Public Water Systems, Chapter 333, Division 61 

and requirements for WMCPs as described in OAR Chapter 690, Division 86. 

 

The City anticipates submitting an update of the WMCP ten years from now in 2020, with a 

progress report being filed five years from now in 2015 as required under OAR 690-86.  The 

WSMP should be updated in five to ten years or as needed to provide current planning for 

development or changing conditions. 

 

Background and Study Area 

 

The planning area for this plan is the current and future water service area, which is the area 

within the existing Mt. Angel City limits and Urban Growth Boundary (UGB).  The City’s 

water service area encompasses a total area of approximately 641 acres and is illustrated on 

Figure ES-1.  The City’s current service area is expected to eventually expand to the Urban 

Growth Boundary (UGB) limits, adding approximately 221 acres to the service area for a 

total service area of 862 acres. 

 

Existing System Description 

 

Groundwater Wells 

 

Water is supplied to the City’s storage facilities and distribution system from three City 

operated groundwater wells.  The wells produce water year round and serve as the City’s sole 
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water supply source.  Well Nos. 5, 6 and 7 have an existing combined production capacity of 

approximately 2.69 million gallons per day (mgd).  Several City wells (Old Well, Well Nos. 

1, 2, 3 and 4) have been abandoned or taken out of service due to production capacity and/or 

water quality issues. 

 

Water Rights 

 

The City of Mt. Angel holds one claim, three certificates and one groundwater permit for a 

total of 6.41 cubic feet per second (cfs).  The City currently has 4.65 cfs appropriated to the 

three active supply wells.  Water rights appropriated to Well Nos. 1, 2 and 3 are currently not 

in use.  Water rights appropriated to Well No. 4, which was abandoned, were transferred to 

Well No. 7 by transfer T-9230.  This same water right transfer added Well No. 7 as an 

additional point of appropriation to the water right certificate for Well No. 5.  Well No. 6 

operates under a groundwater permit. 

 

Pressure Zones 

 

The City’s existing distribution system has one existing service level, or pressure zone.  As 

the topography of the City is fairly consistent, the City’s two reservoirs with identical 

overflow elevations are capable of providing adequate service pressures to the entire water 

system. 

 

Storage Reservoirs 

 

Mt. Angel’s water system contains two (2) reservoirs with a total combined storage capacity 

of approximately 1.3 million gallons (MG).  Water from all three groundwater wells is 

pumped into the distribution system and conveyed to both reservoirs.  Table ES-1 presents a 

summary of the City’s existing storage reservoirs, including capacity and overflow 

elevations. 

 

Table ES-1 

Reservoir Summary 
 

Reservoir 

Name 
General Location 

Year 

Built 

Capacity 

(MG) 

Overflow 

Elevation (ft) 

1.0 MG Reservoir E College St and Humpert Ln 1986 1.0 316.16 

0.3 MG Reservoir E College St and Abbey Dr 1948 0.3 316.16 

TOTAL 1.3  

 

Distribution System 

 

The service area’s water distribution system is composed of various pipe materials in sizes up 

to 16 inches in diameter.  The total length of piping in the service area is approximately 20 
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miles.  The transmission and distribution system pipe material includes cast iron, ductile iron, 

PVC and steel, with galvanized iron and copper pipe used for old 2-inch diameter water 

mains and service connections. 

 

Water Requirements 

 

Planning Period 

 

The planning period for this master plan is approximately 20 years.  Planning and analysis for 

transmission and distribution facilities is based on saturation development of the City’s water 

system planning area.  Saturation development occurs when all existing developable land 

within the planning area has been developed to its ultimate capacity according to current land 

use and zoning designations.  Typically, if substantial improvements are required beyond the 

planning period in order to accommodate water demands at saturation development, staging 

is often recommended for certain facilities where incremental expansion is feasible and 

practical.  Unless otherwise noted, recommended improvements identified in this plan are 

sized for a 20-year planning horizon within the water system planning area. 

 

Population Forecasts 

 

The City of Mt. Angel currently supplies water to approximately 3,790 people through 

approximately 910 service connections.  Forecasted population estimates are presented in 

Table ES-2. 

 

Figure ES-2 

Population Forecast Summary 

 

Year Population 

2010 4,013 

2015 4,272 

2020 4,434 

2025 4,697 

2030 4,977 

Build-out 9,238 

 

Water Demand Projections 

 

Estimates of future water demands, shown in Table ES-3, were developed from the City’s 

present per capita water usage and population forecasts from County planning data. 
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Table ES-3 

Water Demand Projection Summary 
 

Year 

Water Demand (mgd) 

Average 

Day 

Demand 

Maximum 

Day 

Demand 

2010 0.42 0.84 

2015 0.45 0.90 

2020 0.47 0.93 

2025 0.49 0.99 

2030 0.52 1.05 

 

Water Conservation 

 

The City is currently engaged in several different water conservation programs, as described 

below, to manage the use of the City’s limited groundwater supplies. 

 

Full Metering of System 

 

The City’s water system is a fully metered system.  All non-emergency sources of water are 

metered.  The source meters at the well pumps are monitored and recorded.  All customer 

service connections within the City’s service area are also metered. 

 

Meter Testing and Maintenance Program 

 

Well production meters are routinely tested by an outside subcontractor.  City billing staff 

review bimonthly service meter readings to identify significant changes in water use which 

could be the result of a failing meter.  Public works staff replace service meters when needed. 

 

Annual Water Audit 

 

In compliance with annual water use reporting requirements defined in OAR Chapter 690, 

Division 85, the City conducts a basic annual water audit which is based on available data.  

The City has experienced an average annual water loss of less than 10 percent for the three 

years of tabulated data available (2005-2007). 

 

Leak Detection Program 

 

Water loss prevention and leak detection programs are typically implemented when annual 

water losses regularly exceed 10 percent.  The City does not currently plan to implement a 

leak detection program given the limited unaccounted-for water data that is available. 
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Leak Repair or Line Replacement Program 

 

The City actively repairs leaks when they are identified and replaces aging water mains as 

part of their annual water system capital improvements. 

 

Rate Structure Based on Quantity of Water Metered 

 

The City’s customers receive a monthly water bill, which includes a base rate service charge 

and a usage charge.  The base rate service charge is a fixed charge which increases with the 

size of the water meter.  The usage charged is based on the customer’s water usage, a unit 

cost per 100 cubic feet of water. 

 

Public Education and Outreach 

 

The City has identified three ways to provide water conservation information to their 

customers.  Water conservation information and website addresses directing customers to 

further water conservation information will be included on the City’s water billing cards, on 

the City’s website, and in the City’s public newsletter. 

 

Water Curtailment 

 

The City proposes the following curtailment plan consisting of three stages of alert. 

 

Stage 1 – Moderate Water Supply Shortage 

 

A moderate water supply shortage may be caused by some temporary service interruption 

associated with one of the City’s groundwater wells.  It is anticipated that this stage will be 

triggered by either a planned supply disruption where the duration and timing of the outage is 

controlled by the City, or where peak demands reach the City’s supply capacity over separate 

consecutive days.  This stage of alert may also be triggered as an intermediate stage of an 

ongoing water supply shortage.  The goal of this stage of alert is to achieve a measurable 

reduction in City-wide daily water usage of 10 percent. 

 

Stage 2 – Severe Water Supply Shortage 

 

A severe water supply shortage may be triggered by a multi-day disruption of service across 

the City’s water supply system, most likely caused by mechanical failure of a major 

transmission main, etc.  The goal of this stage of alert is to achieve an overall decrease in 

daily water demand of 25 percent. 

 

Stage 3 – Critical Water Supply Shortage 

 

A critical water supply shortage includes emergency conditions under which little or no water 

is flowing to customers.  This can occur as a result of a catastrophic event that results in the 
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loss of the City’s water supply wells or can occur after an extended period of time in which 

demands exceed supply.  The goal of this stage of alert is to achieve an overall decrease in 

daily water demand of 50 percent or more. 

 

Water Supply Element 

 

A comparison of the City’s supply source capacity to the current and future water demands 

was carried out to determine a timeline for the City to fully exercise each water right and to 

calculate the system’s quantity of unaccounted-for water. 

 

Quantification of Additional Supply Required/Water Rights Implementation Schedule 

 

A comparison of the City’s total available water supply to meet the existing and future 

demands was completed to determine if additional water rights or supply sources would be 

necessary to meet the City’s municipal water supply needs.  The City currently holds one 

claim, three certificates, and one groundwater permit for a total of 6.41 cfs.  The City’s three 

active supply wells have been appropriated 4.65 cfs.  The total pumping capacity from Well 

Nos. 5, 6 and 7 is approximately 4.16 cfs with a firm supply capacity of approximately of 

2.12 cfs.  The City’s current maximum day demand is approximately 1.13 cfs and the 

forecasted maximum day demand for the year 2030 is 1.62 cfs, which is well within the firm 

capacity of the City’s active supply wells.  The City has adequate water rights and supply 

capacity to meet current and future water demands within the planning horizon of this 

document, therefore no additional supply sources are required in the 20-year planning 

horizon. 

 

Unaccounted-for Water 

 

Customer water meter records and well production records were reviewed for the City’s 

water system for 2004-2008.  The City has experienced an average annual level of 

unaccounted-for water of 9.7 percent during this period.  OAR 690-086-0150(4)(e) requires 

that a leak detection and repair program be implemented when system leakage exceeds 10 

percent.  Since the City’s present average annual water loss is less than this limit, the City is 

not required to implement a leak detection and repair program. 

 

Planning and Analysis Criteria 

 

Criteria presented for groundwater supply wells, distribution system piping, service pressures 

and storage facilities are presented in Section 7.  Recommended water needs for emergency 

use and fire suppression are also presented.  These criteria are used in conjunction with the 

water demand forecasts to complete the analysis of the City’s water distribution system. 
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Water Distribution System Analysis 

 

A computerized hydraulic network analysis program was used to evaluate the performance of 

the existing distribution system and to aid in the development of proposed system 

improvements.  The computerized model of the City’s water system uses a digital base map 

of the distribution system and InfoWater hydraulic network analysis software.  The purpose 

of the model is to determine pressure and flow relationships throughout the distribution 

system for a variety of critical water demand and hydraulic conditions.  System performance 

and adequacy is then evaluated. 

 

Modeling Results 

 

The fire flow analysis of the existing distribution system under existing and projected 2030 

water demands found that the fire flow requirements in some areas, primarily land zoned for 

commercial or industrial use, could not be met while still providing for the system’s MDD 

and maintaining minimum service pressures throughout the system without piping 

improvements.  Piping improvements are needed to increase hydraulic capacity primarily in 

areas zoned commercial or industrial.  It is recommended that all new piping in the system be 

a minimum of 8-inch diameter when serving residential areas, and a minimum of 12-inch 

diameter when servicing commercial and industrial areas. 

 

Storage Volume Analysis 

 

The total volume of storage required for the City’s distribution system includes operational 

storage, emergency storage and storage for fire suppression.  The most significant component 

of storage is typically emergency storage.  Emergency storage is a function of demand and 

supply redundancy.  For the City of Mt. Angel, development of the large underlying regional 

aquifer at multiple groundwater well locations reduces the risk of emergency conditions 

requiring the use of emergency storage to serve customer needs.  Under existing and future 

conditions, Well Nos. 6 and 7 provide supply redundancy to meet maximum day demand 

needs.  Loss of the City’s largest supply source (Well No. 7) does not require the City to rely 

on storage to meet system demands, even at the end of the 20-year planning horizon.  As 

such, no additional emergency storage is needed. 

 

Recommendations and Capital Improvement Program 

 

A summary of all the recommended capital improvements are presented in Table ES-4.  The 

recommendations are presented alphabetically by location.  Project cost estimates are 

presented for all recommended improvements.  Table ES-4 provides for project sequencing 

by categorizing projects that are anticipated to be completed between now and 2030 and 

those improvements that are recommended for construction beyond FY 2030. 

 



Table ES-4

Capital Improvement Program Summary

CIP Schedule and Project Cost Summary

Short-Term Medium-Term Long-Term

(2011-2020) (2021-2030) (2030+)

Academy Road 312,650$                  312,650$                        

Birch Street 166,500$                  166,500$                        

Cherry Street 122,500$                  122,500$                        

College Street 141,250$                  141,250$                        

E Marquam Street 79,550$                    79,550$                          

Highway 214 381,100$                  381,100$                        

Industrial Way 242,350$                  242,350$                        

John Street 199,800$                  199,800$                        

May Street 115,000$                  115,000$                        

Monroe St and W Marquam St 223,850$                  223,850$                        

N Cleveland Street 103,750$                  103,750$                        

N Garfield Street 66,250$                    66,250$                          

N Pershing Street 167,500$                  167,500$                        

N Sheridan Street 65,000$                    65,000$                          

Oktoberfest Lateral 36,250$                    36,250$                          

Railroad Avenue 162,500$                  162,500$                        

W College St and NW Cindy Ln 81,250$                    81,250$                          

Wilco Corporate Headquarters 296,000$                  296,000$                        

Academy Street Extension 157,250$                  157,250$                        

Benedictine Sisters of Mt. Angel 294,150$                  294,150$                        

E Marquam Street 238,650$                  238,650$                        

Highway 214 136,900$                  136,900$                        

May Street Extension 255,300$                  255,300$                        

N Spruce Street Extension 223,850$                  223,850$                        

North UGB Transmission Main 403,300$                  403,300$                        

NW UGB North-South Transmission 575,350$                  575,350$                        

SW UGB North-South Transmission 212,750$                  212,750$                        

SW Maple Street Extension 205,350$                  205,350$                        

Transmission Loop West of Hwy 214 638,250$                  638,250$                        

W Church Street Extension 159,100$                  159,100$                        

W Marquam Street Extension 77,700$                    77,700$                          

Winchester Street Extension 103,600$                  103,600$                        

Sub-Total 2,301,200$              2,661,850$               4,681,500$               9,644,550$                    

Water Rights Analysis 50,000$                    50,000$                          

Sub-Total 50,000$                   -$                             -$                             50,000$                         

Water Rate and SDC Study 30,000$                    20,000$                    20,000$                    70,000$                          

Sub-Total 30,000$                   20,000$                   20,000$                   70,000$                         

2,381,200$              2,681,850$               4,701,500$               9,764,550$                    

2,381,200$               2,681,850$               5,063,050$                     

Short-Term Total Medium-Term Total 20 Year Total

238,120$                  268,185$                  253,153$                        

Annual Average Annual Average Annual Average

Category
Project 

Description
Project Location

Estimated Project 

Cost

Distribution 

System             

Piping

Fire Flow 

Improvements

Future Growth/ 

Redevelopment

Water Main 

Replacement Program

Funds replacement of aging water mains at 

$100,000 per year
1,000,000$               

Capital Improvement Plan (CIP) Total

1,000,000$               1,000,000$               3,000,000$                     

Supply Source and Supply

Other Planning Studies
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SECTION 1 

INTRODUCTION 

 

Authorization 

 

On May 12, 2008, the consulting engineering firm of Murray, Smith & Associates, Inc. 

(MSA) was authorized by the City of Mt. Angel (City) to prepare this Water System Master 

Plan (WSMP) and Water Management and Conservation Plan (WMCP). 

 

Purpose 

 

The City last completed a water system evaluation and master plan in 1995. The City is 

undertaking this comprehensive analysis of its water supply and distribution system to 

identify system deficiencies, determine future water distribution system supply requirements, 

recommend water system facility improvements that remedy existing system deficiencies, 

provide for future system needs and develop a comprehensive water supply management, 

conservation and curtailment plan for water use within the City.  Upon adoption, this 

comprehensive document will become the City’s new WSMP and WMCP. 

 

Compliance 

 

This plan complies with both water system master planning requirements established under 

Oregon Administrative Rules (OAR) for Public Water Systems, Chapter 333, Division 61 

and requirements for WMCPs as described in OAR Chapter 690, Division 86.  Table 1-1 at 

the end of this section presents a summarized list of the information required under OAR 

690-86 for the completion of this WMCP and the location of that information in this plan 

document. 

 

The City anticipates submitting an update of the WMCP ten years from now in 2020, with a 

progress report being filed five years from now in 2015 as required under OAR 690-86.  The 

WSMP should be updated in five to ten years or as needed to provide current planning for 

development or changing conditions. 

 

Review by Affected Local Governments 

 

The draft WSMP and Water Management and Conservation Plan was provided to Marion 

County for review and comment.  Comments from this local government are included in 

Appendix D. 
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Scope of Work 

 

The scope of work for this plan includes the following tasks: 

 

 Data Gathering:  Compile and review existing maps, drawings, plans, studies and 

reports. 

 

 Inventory of Existing Facilities:  Update the inventory of existing water system 

facilities including storage reservoirs, wells and pump stations, distribution piping and 

pressure control stations.  Document City water rights and current operational 

practices. 

 

 Population and Water Demand Estimates:  Develop population and water demand 

forecasts from historical water usage and planning data provided by the City. 

 

 System Analysis and Planning Criteria:  Develop capacity criteria for supply wells, 

distribution and transmission piping, storage facilities, and pump stations.  Define 

water quality goals and assess fire flow and emergency response needs. 

 

 Water System Hydraulic Model:  Create and calibrate a computerized water 

distribution system network analysis model.  

 

 Hydrogeologic Review:  Review local hydrogeologic conditions and asses the 

sustainability of local aquifers in relation to the short and long-term water production 

capabilities of the City’s supply wells. 

 

 Perform Water System Analysis:  Perform a detailed analysis of the City’s 

transmission and distribution system piping and storage capacity needs, evaluate 

pressure zone limits and provide recommendations for system improvements. Provide 

analysis of the City’s long-term water supply source options. 

 

 Prepare Water Conservation Plan:  Document the City’s existing water conservation 

programs, evaluate their effectiveness and develop recommendations for additional 

conservation measures in compliance with OAR 690 Division 86 requirements. 

 

 Prepare Water Curtailment Plan:  Review and update the City’s current water 

curtailment plan.  

 

 Evaluate Unaccounted-for Water:  Estimate the volume of un-metered water leaving 

the system based on the best available recent water use and water sales records 

provided by the City.  Provide recommendations if unaccounted-for water exceeds 

acceptable levels. 
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 Recommended System Improvements:  Identify corrective system improvements, 

based on the water system model and analysis criteria.  Recommend long-term water 

supply source options.  

 

 Prepare Capital Improvement Plan:  Develop estimated project costs for 

recommended capital improvements including project prioritization based on level of 

need. 

 

 Prepare Plan Document and System Plan Map:  Prepare a report that documents and 

describes the planning and analysis work efforts, including a color map identifying all 

existing and proposed water system facilities.  Incorporate report comments from 

regulatory agencies. 
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Table 1-1 

Oregon Administrative Rule Requirements for WMCP 

Item OAR Reference 
Report Section 

and Page 

Water Supplier Description 

 Description of Supplier's Source(s) 690-086-0140 (1)  2-1 

 Delineation of Current Service Area 690-086-0140 (2)  2-1 

 Assessment of Adequacy and Reliability of Existing Supplies 690-086-0140 (3)  6-2 

 Quantifications of Present and Historic Use 690-086-0140 (4)  3-1 

 Summary of Water Rights Held 690-086-0140 (5)  2-4 

 Description of Customers Served and Water Use Summary 690-086-0140 (6)  3-2 

 Identification of Interconnections with Other Suppliers 690-086-0140 (7)  N/A 

 System Schematic 690-086-0140 (8) Appendix A 

 Quantification of System Leakage 690-086-0140 (9)  6-2 

Water Conservation Element 

 Full Metering of Systems 690-086-0150 (4)(b)  4-1 

 Meter Testing and Maintenance Program 690-086-0150 (4)(c)  4-1 

 Annual Water Audit 690-086-0150 (4)(a)  4-1 

 Leak Detection Program 690-086-0150 (4)(e)  4-2 

 Leak Repair or Line Replacement Program 690-086-0150 (6)(a)  4-2 

 Rate Structure Based on Quantity of Water Metered 690-086-0150 (4)(d)  4-2 

 Rate Structure/Billing Practices that Encourage Conservation 690-086-0150 (6)(d)  4-2 

 Public Education Program 690-086-0150 (4)(f)  4-2 

 Technical and Financial Assistance Programs 690-086-0150 (6)(b)  N/A 

 Retrofit/Replacement of Inefficient Fixtures 690-086-0150 (6)(c)  N/A 

 Reuse, Recycling, Non-potable Opportunities 690-086-0150 (6)(e)  N/A 

 Other Measures, If Identified by Supplier 690-086-0150 (6)(f)  N/A 

 Progress Report on Previous WMCP 690-086-0150 (1)  4-2 

 Documentation of Water Use Measurement and Reporting 690-086-0150 (2)  4-2 

 Measures Already Implemented or Required Under Contract 690-086-0150 (3)  4-2 

Water Curtailment Element 

 Assessing Water Supply 690-086-0160 (1)  5-1 

 Stages of Alert 690-086-0160 (2)  5-2 to 5-4 

 Triggers for Each Stage of Alert 690-086-0160 (3)  5-2 to 5-4 

 Curtailment Actions 690-086-0160 (4)  5-2 to 5-4 

Water Supply Element 

 Delineation of Current and Future Service Areas 690-086-0170 (1)  6-1 

 Population Projections for Service Area 690-086-0170 (1)  3-3 

 Prepare Schedule to Fully Exercise Each Permit 690-086-0170 (2)  6-1 

 Prepare Demand Forecast 690-086-0170 (3)  3-4 

 Comparison of Projected Need and Available Sources 690-086-0170 (4)  6-1 

 Analysis of Alternative Sources 690-086-0170 (5)(8)  N/A 

 Quantification of Maximum Rate and Monthly Volume 690-086-0170 (6)  2-5 

 Mitigation Actions Under State and Federal Laws 690-086-0170 (7)  N/A 

Other Items 

 List of Affected Local Governments and Their Comments 690-086-0125 (5)  1-1, Apx D  

 Date for Submittal of Next Update 690-086-0125 (6)  1-1 

 Additional Time Requested to Meet Previous Benchmarks 690-086-0125 (7)  N/A 

 



SECTION 2
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SECTION 2 

EXISTING WATER SYSTEM 

 

General 

 

This section describes and inventories the City of Mt. Angel’s (City) water service area and 

water distribution system facilities.  Included in this section are descriptions of the existing 

supply wells, treatment processes, pressure zones, storage facilities and distribution system 

piping. 

 

Study Area 

 

The City’s current water service area includes all areas within the current City limits, which 

is encompassed by the Urban Growth Boundary (UGB).  The City provides potable water to 

approximately 3,790 people through approximately 910 residential, commercial and 

industrial service connections.  The study area of this planning effort is the City’s water 

service area as illustrated on Figure 2-1. 

 

Plate 1 in Appendix A illustrates the City’s water system service area limits, water system 

facilities and distribution system piping.  Plate 1 is also a digital representation of the 

computerized distribution system hydraulic network model used in the water system analysis. 

 

Supply Sources 
 

Groundwater Wells 

 

Water is supplied to the City’s storage facilities and distribution system from three City 

operated groundwater wells.  The wells produce water year round and serve as the City’s sole 

water supply source.  The City does not currently have any agreements or contracts with 

surrounding water districts for emergency water supply.  Well Nos. 5, 6 and 7 have an 

existing combined production capacity of approximately 2.69 million gallons per day (mgd).  

Several City wells (Old Well, Well Nos. 1, 2, 3 and 4) have been abandoned or taken out of 

service due to production capacity and/or water quality issues.  The City’s active wells draw 

from the Columbia River Basalt Group (CRBG) aquifers and all but Well No. 6 are within a 

designated Groundwater Limited Area (GLA) as designated by the State of Oregon Water 

Resources Department (OWRD).  The implications of the GLA are discussed further in 

Section 6. 

 

The capacities of Wells Nos. 5, 6 and 7 are a function of the well pump capacity and the 

transmissivity of the aquifer.  One of the primary supply wells, Well No. 6, has a production 

capacity that exceeds the aquifer’s recharge rate, resulting in a drop in the aquifer water level 

if operated constantly.  The City alternates the operation of Well Nos. 6 and 7, allowing the 

aquifer to recover between pumping periods. 
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Well No. 5 

 

Well No. 5 is located on the south side of John B Humpert Park, between Birch Street and 

Alder Street.  Constructed in 1975, this well is 650 feet deep with a 12-inch diameter casing.  

The production zone is between 139 feet and 580 feet below ground surface (bgs).  In 1995 

and 2005, Well No. 5 was rehabilitated to increase the production capacity of the well after 

production rates were observed to be declining over time.  The City may chose to abandon 

this well eventually.  The existing submersible pump was installed in 1995.  The well pump 

is run constantly, currently producing approximately 50 gallons per minute (gpm). 

 

Well No. 6 

 

Well No. 6 is located adjacent to Walker Ditch, outside of both the water service area and the 

GLA.  Constructed in 1996, the 850 feet deep well has a 12-inch diameter casing down to 

690 feet, and a 10-inch diameter perforated liner from 690 feet to 850 feet bgs.  This well 

produces approximately 900 gpm and is one of two primary supply wells for the City. 

 

Well No. 7 

 

Well No. 7 operates in conjunction with Well No. 6 as a primary water source for the City.  

This well was constructed in 2003 as a replacement for nearby Well No. 4, which was 

abandoned.  The well was drilled to a depth of 642 feet bgs and has a 16-inch diameter 

casing down to 25 feet and a 16-inch diameter borehole with a 12-inch diameter liner to 642 

feet, with perforations from 520 feet to 642 feet bgs.  The well has a 150 horsepower vertical 

turbine pump set at 400 feet bgs, with a production capacity of approximately 915 gpm. 

 

Pertinent information regarding the former and active municipal production wells is 

summarized in Table 2-1. 

 

Table 2-1 

Groundwater Well Summary 

 

Well No. 
Well 

Log/Record 

Year 

Constructed 
Pump Type Hp 

Production 

Capacity 

(gpm) 

Target 

Aquifer 

1 MARI 3115 1925 Out of Service 

2 MARI 3112 1938 Out of Service 

3 MARI 3113 1956 Out of Service 

4 MARI 3105 1963 Abandoned 

5 MARI 3108 1975 Submersible 75 50 Basalt 

6 MARI 50456 1996 
Vertical 

Turbine 
150 900 Basalt 

7 MARI 57164 2003 
Vertical 

Turbine 
150 915 Basalt 
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Water Quality 

 

The City currently does not chlorinate any water pumped into the distribution system from 

the existing three groundwater supply wells.  Previously, groundwater has been treated at 

Well Nos. 6 and 7 using a sodium hypochlorite (chlorine) injection system.  Groundwater 

currently does not require treatment, and the City shut off these disinfection systems in 2009 

in consultation with the Oregon Health Division.  The City’s groundwater supply meets all 

required State and Federal drinking water requirements. 

 

Water Rights Summary 

 

The City of Mt. Angel holds one claim, three certificates and one groundwater permit for a 

total of 6.41 mgd.  The City currently has 4.65 cubic feet per second (cfs) appropriated to the 

three active supply wells.  Water rights appropriated to Well Nos. 1, 2 and 3 are currently not 

in use.  Water rights appropriated to Well No. 4 (Permit G-2190 and Certificate 32220), 

which was abandoned, were transferred to Well No. 7 by transfer T-9230.  This same water 

right transfer added Well No. 7 as an additional point of appropriation to the water right 

Certificate 56259 (Permit G-6094) for Well No. 5.  As a result of these transfer actions, the 

existing water right certificates 56259 and 32220 have been cancelled and new certificates 

will be issued once proof is provided to the Oregon Water Resources Department that the 

water is being put to beneficial use at Well No. 7.  The water right permit for Well No. 6 

requires action by the City to either file an extension or a Claim of Beneficial Use.  A 

discussion of water rights, their status, and the need for action and recommendations are 

presented in Sections 6 and 9.  Table 2-2 summarizes the water rights held by the City. 
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Table 2-2 

Water Rights Summary 

 

Well Transfer 

  

Permit 
Certificate

/Claim 

Priority 

Date 

  Permitted Production Rate 

Application 
Type 

of Use
5
 

Cubic 

feet per 

Second 

Gallons 

per  

Minute 

Million 

Gallons  

per Day 

    (cfs) (gpm) (mgd) 

1 
- - - GR-140 

1925 
4
 

D, I, M 
0.49 220 0.32 

2 1938 
4
 0.27 121 0.17 

3 - G-274 G-296 32004 3/21/1956 M 1 449 0.65 

6 - G-14768 G-13638 
6 

- 6/8/1998 M 2.12 952 1.37 

5 and 7 T-9230
1
 G-6817 G-6094 56259 

3
 2/18/1975 M 1.2 539 0.78 

7 T-9230
1
 G-2380 G-2190 32220 

3
 7/10/1962 M 1.33 597 0.86 

Total Water Rights on Record 6.41 2,877 4.14 

Total Water Rights Currently in Use
2
 4.65 2,087 3.01 

Notes: 

1. Transfer Application T-9230 transferred the point of appropriation for Permit G-2190 from Well No. 4 to Well 

No. 7, and added Well No. 7 as an additional point of appropriation under Permit G-6094 for Well No. 5. 

2. Wells No. 1-4 are no longer in use. 

3. Certificates 56259 and 32220 were cancelled as a result of Transfer T-9230. 

4. GR-140 priority dates are "tentative", and based upon the date that well construction began. 

5. Types of beneficial use are D:  Domestic, I:  Industrial, M:  Municipal 

6. The authorized date for completion of development under Permit G-13638 is October 1, 2003. 

 

The average daily and monthly production rates from each well are presented in Table 2-3, 

and were calculated from the monthly well production data reported annually to the OWRD. 

 

Table 2-3 

Average Well Production Summary 
 

Year 

Well Production Averages (MG) 

Well No. 4 Well No. 5 Well No. 6 Well No. 7 

Daily Monthly Daily Monthly Daily Monthly Daily Monthly 

2003 0.005 0.27 0.13 4.08 0.38 11.59 - - 

2004 0.001 0.30 0.13 3.80 0.21 6.42 0.18 9.17 

2005 - - 0.11 3.47 0.19 5.78 0.17 5.11 

2006 - - 0.11 3.23 0.17 5.06 0.12 3.58 

2007 - - 0.09 2.69 0.12 3.61 0.17 5.03 
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The maximum instantaneous flow rate and annual quantity of water diverted under each 

water right is difficult to report since multiple wells operate under the same permit.  Well No. 

6 was observed to have produced a maximum instantaneous flow rate of approximately 1,000 

gpm when first constructed.  Currently, this well has a maximum flow rate of approximately 

900 gpm, which is within the maximum permitted rate of 950 gpm under Permit G-13638.  

Well Nos. 5 and 7 have a combined maximum instantaneous flow rate of 1140 gpm, as 

reported by Certificates 56259 and 32220.  Therefore, the City’s three active supply wells do 

not exceed the maximum allowable rate of diversion.  A summary of the annual water 

production recorded at each well from 2003 through 2008 is presented in Table 2-4.  In 2004, 

Well No. 4 was taken out of service and Well No. 7 was put online.  The addition of Well 

No. 7 substantially decreased the demand placed on Well No. 6. 

 

Table 2-4 

Annual Well Production Summary 
 

Year 

Annual Total Well Production (MG) 

Well No. 4 Well No. 5 Well No. 6 Well No. 7 

2003 1.91 48.96 139.06 - 

2004 0.30 45.63 77.06 64.18 

2005 - 41.69 69.36 61.33 

2006 - 38.80 60.76 42.96 

2007 - 32.28 43.29 60.39 

 

Pressure Zones 

 

General 

 

The City’s existing distribution system has one existing service level, or pressure zone.  

Pressure zones are usually defined by ground topography and designated by overflow 

elevations of water storage facilities or outlet settings of pressure reducing facilities serving 

the zone.  As the topography of the City is fairly consistent, the City’s two reservoirs with 

identical overflow elevations are capable of providing adequate service pressures to the 

entire water system. 

 

Storage Reservoirs 

 

General 

 

Mt. Angel’s water system contains two (2) reservoirs with a total combined storage capacity 

of approximately 1.3 million gallons (MG).  Water from all three groundwater wells is  

pumped into the distribution system and conveyed to both reservoirs.  Table 2-5 presents a 

summary of the City’s existing storage reservoirs, including capacity and overflow 

elevations. 
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Table 2-5 

Reservoir Summary 

 

Reservoir 

Name 
General Location 

Year 

Built 

Capacity 

(MG) 

Overflow 

Elevation 

(ft) 

1.0 MG Reservoir E College St and Humpert Ln 1986 1.0 316.16 

0.3 MG Reservoir E College St and Abbey Dr 1948 0.3 316.16 

TOTAL 1.3  

 

1.0 MG Reservoir 

 

The City’s 1.0 MG reservoir is located in the southeast corner of the service area, south of 

East College Street and east of Humpert Lane.  This reservoir was constructed in 1986 and is 

the City’s primary storage facility.  The 1.0 MG cylindrical concrete tank has a diameter of 

75 feet, a water depth of approximately 30 feet, and an overflow elevation of 316.16 feet.   

 

0.3 MG Reservoir 
 

The 0.3 MG reservoir is located approximately 350 feet southeast of the 1.0 MG reservoir, 

south of East College Street and east of Abbey Drive.  The cylindrical concrete tank was 

constructed in 1948, is 50 feet in diameter and has the same overflow elevation as the 1.0 

MG tank, at 316.16 feet. 

 

Distribution System 

 

The service area’s water distribution system is composed of various pipe materials in sizes 

up to 16 inches in diameter.  The total length of piping in the service area is approximately 

20 miles.  The transmission and distribution system pipe material includes cast iron, ductile 

iron, PVC and steel, with galvanized iron and copper pipe used for old 2-inch diameter water 

mains and service connections.  Table 2-6 presents a summary of pipe lengths by diameter 

and material for the transmission and distribution system. 
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Table 2-6 

Distribution System Pipe Summary 

 

 Pipe Material Lengths (miles)  

Pipe Diameter 
Cast 

Iron 

Ductile 

Iron 

PVC Steel Unknown Length 

(miles) 

4-inch or Less 2.84 - 0.14 0.34 0.03 3.34 

6-inch 5.62 0.42 - - 0.86 6.90 

8-inch 3.42 3.60 0.02 - 0.01 7.05 

10-inch 0.09 0.12 - - 0.04 0.25 

12-inch 0.12 1.78 - - 0.52 2.42 

16-inch - 0.29 - - - 0.29 

Total Length (mi) 12.1 6.2 0.2 0.3 1.5 

 

20.3 

 

Summary 

 

This section presents a summary of the City’s existing water system, including the supply 

and transmission systems, storage facilities and distribution system piping.  Also included is 

a discussion of existing groundwater wells, water rights and pressure zones. 



SECTION 3
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SECTION 3 

WATER REQUIREMENTS 

 

General 

 

This section presents population projections and the development of water demand forecasts 

for the City of Mt. Angel’s (City) water service area.  Population and water demand forecasts 

are developed from regional and City planning data, current land use designations, historical 

water demand records and previous City water supply planning efforts. 

 

Planning Area 

 

The planning area for this master plan is the current and future water service area, which is 

the area within the existing Mt. Angel City limits and Urban Growth Boundary (UGB).  The 

City’s water service area encompasses a total area of approximately 641 acres.  Figure 2-1 

illustrates the City’s service area. 

 

Planning Period 

 

The planning period for this master plan is approximately 20 years.  Certain planning and 

facility sizing efforts will use estimated water demands at saturation development.  Saturation 

development occurs when all existing developable land within the planning area has been 

developed to its ultimate capacity according to current land use and zoning designations. 

Planning and analysis for transmission and distribution facilities is based on saturation 

development of the City’s water system planning area.  This assumption allows for a 

determination of the ultimate size of facilities.  Typically, if substantial improvements are 

required beyond the planning period in order to accommodate water demands at saturation 

development, staging is often recommended for certain facilities where incremental 

expansion is feasible and practical.  Unless otherwise noted, recommended improvements 

identified in this plan are sized for a 20-year planning horizon within the water system 

planning area. 

 

Historical Population and Water Demands 

 

Historical and Existing Population 

 

The existing population and total number of dwelling units were derived from current 

estimates from the United States 2000 Census and Portland State University’s Population 

Research Center (PRC), which provides current and historical population estimates for the 

State of Oregon.  The most recent (2009) estimate for the City of Mt. Angel is 3,790.  Further 

discussion regarding existing and forecasted population estimates for the City is presented 

later in this section. 
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Historical Water Demand 

 

The term “water demand” refers to all of the water requirements of the system including 

domestic, commercial, municipal, institutional and industrial.  Demands are discussed in 

terms of gallons per unit of time such as gallons per day (gpd), million gallons per day (mgd) 

or gallons per minute (gpm).  Demands are also related to per capita use as gallons per capita 

per day (gpcd).   

 

The City maintains bimonthly metered customer water usage records and daily groundwater 

well production records.  Metered customer usage data for the period of record was used to 

calculate a historical average annual water usage of 142.5 million gallons (MG) and a current 

annual water usage of 132.6 MG.  The bimonthly usage data was divided by the number of 

days in the given two month period to determine the average daily demand (ADD).  The ratio 

of maximum day consumption to average day consumption is of interest in order to calculate 

a maximum daily demand (MDD) from the given ADD.  This ratio, or “peaking factor,” 

assumed to be approximately 2.0 for a municipality serving a largely residential population, 

was multiplied by the historical ADD as a means of estimating the historical MDD.  The peak 

monthly demand (PMD) was calculated by converting the largest recorded bimonthly 

metered volume for a given year to a daily water usage.  In the Pacific Northwest, the peak 

monthly water usage usually occurs in July or August.  The City is currently experiencing a 

decrease in water demands even as the service area population increases, as shown in Table 

3-1.  The decrease in water demand is due to the Pepsi bottling plant’s reduction in water 

purchasing over the past several years. 

 

The annual per capita water usage is of value in order to calculate future water demand 

projections based on the projected populations discussed later in this section.  Historical per 

capita water usage was calculated by dividing the ADD and MDD by the City’s population.  

The average per capita water consumption for the City has historically been approximately 

104 gpcd, while the maximum per capita consumption is approximately 209 gpcd.  Historical 

population and water demand data are presented in Table 3-1. 

 

Customer Water Use Characteristics 

 

The City currently serves residential, commercial and industrial customers, with the majority 

of connections being residential.  In December 2010, the City will have in-place an updated 

water billing system which will allow staff to determine water use characteristics by these 

customer classes.  This information will be presented when the City submits an update to this 

Water Management and Conservation Plan. 
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Table 3-1 

Historical Population and 

Water Use Summary 

 

Year 

Water 

Service 

Area 

Population 

Historical Water Demands 

Average Day 

Demand (ADD) 

Maximum Day 

Demand (MDD) 

Peak Month 

Demand (PMD) 

mgd gpcd mgd gpcd mgd gpcd 

2002 3,660 0.44 120 0.88 241 0.58 157 

2003 3,700 0.40 108 0.80 216 0.57 155 

2004
1 

3,600 -- -- -- -- -- -- 

2005 3,630 0.41 114 0.83 228 0.60 166 

2006 3,665 0.35 95 0.69 189 0.53 145 

2007 3,755 0.35 94 0.70 187 0.54 143 

2008 3,785 0.36 96 0.73 192 0.48 126 

2009
2 

3,790 -- -- -- -- -- -- 

AVERAGE 0.39 104 0.77 209 0.55 149 

Notes: 

1. 2004 data is incomplete and does not include July through December. 

2. Complete 2009 water demand data was not available. 

 

Population Forecasts 

 

Portland State University’s PRC has published population projections for the City of Mt. 

Angel in their report Population Forecasts for Marion County, its Cities and Unincorporated 

Area 2010-2030 (PRC, September 2008).  Table 3-2 summarizes these population projections 

provided by the PRC.  The build-out population is shown for reference, and is described 

below. 

 

Table 3-2 

Population Forecast Summary 

 

Year Population
 

2010 4,013 

2015 4,272 

2020 4,434 

2025 4,697 

2030 4,977 

Build-out 9,238 
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Build-out Population Estimate 

 

The forecasted population at saturation development, or build-out, for the City’s water 

system planning area was estimated using Marion County planning data which draws upon 

current residential densities and United States 2000 Census data to determine the number of 

potential dwelling units within the Mt. Angel UGB.  Assuming that 25 percent of remaining 

developable land will be necessary for roads and open space, the total number of dwellings at 

saturation development will be approximately 1,920.  Based on an average household size of 

approximately 2.84 persons per dwelling unit, an ultimate population of approximately 9,238 

is anticipated for the City’s water system planning area. 

 

Water Demand Projections 

 

Estimates of future water demands were developed from the City’s present per capita water 

usage as summarized in Table 3-1 and population forecasts from County planning data 

summarized in Table 3-2.  For the purposes of this plan, average daily water usage is 

assumed to be approximately 105 gpcd, which is the average historical daily water usage.  

Although stated as gallons per person, this estimate accounts for more than just domestic 

water use.  Existing commercial and industrial users are included in the per capita usage 

trends discussed above.  It is assumed that the ratio of commercial and industrial use to 

residential use will remain similar in the future.  Therefore, for planning purposes, increases 

in commercial and industrial uses are assumed to be addressed in the per capita usage value.  

Total water demand is assigned a per capita value in order to more accurately project water 

demands with increasing population.  Per capita values given here incorporate water used for 

commercial, industrial and public purposes as well. 

 

For the purposes of this study, maximum daily per capita usage is estimated at approximately 

210 gpcd.  Downward water demand trends, currently caused by decreased usage at the Pepsi 

bottling plant, may potentially be countered in the future by increased usage from existing or 

new industrial customers.  It is therefore prudent to conservatively plan for changes in 

industrial usage and future industrial customers by averaging the City’s per capita water 

usage over the past 5 years and using this value, 210 gpcd, in projecting future water 

demands. 

 

Public education campaigns in water conservation throughout the Pacific Northwest are 

widely credited for measurable changes in water demand.  These conservation measures have 

seen their greatest success in metropolitan areas.  It is anticipated that City’s maximum daily 

per capita use can be maintained at approximately 210 gpcd. 

 

Estimated average and maximum day water demands are developed by multiplying the 

estimated per capita water usage by the anticipated population for that year.  Water demand 

forecasts are summarized in Table 3-3.  Since saturation development is anticipated to be far 

beyond the 20-year planning horizon, no further analysis of saturation development needs are 

presented in this report. 
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Table 3-3 

Water Demand Projection Summary 
 

Year Population 

Water Demand (mgd) 

Average 

Day 

Demand 

Maximum 

Day 

Demand 

2010 4,013 0.42 0.84 

2015 4,272 0.45 0.90 

2020 4,434 0.47 0.93 

2025 4,697 0.49 0.99 

2030 4,977 0.52 1.05 

 

Summary 

 

The City’s water system planning area, which includes all developable land within the 

current UGB, encompasses approximately 641 acres.  Land use analysis and growth rates 

developed by the County anticipate a population within the current City Limits of 

approximately 4,977 people at 2030, the planning horizon for this analysis. 

 

As tabulated above, the City’s maximum daily water demand for 2008 was approximately 

0.73 MGD.  A maximum daily water demand of 1.05 mgd is anticipated at 2030 within the 

water system service area. 



SECTION 4
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SECTION 4 

WATER CONSERVATION ELEMENT 

 

General 

 

This section describes the City of Mt. Angel’s (City) existing conservation programs and 

evaluates several potential additional conservation programs.  As this is the City’s first Water 

Management and Conservation Plan (WMCP) submitted to the Oregon Water Resources 

Department (OWRD), a progress report on an existing WMCP is not included. 

 

Current and Proposed Water Conservation Program 

 

The City is currently engaged in several different water conservation programs, as described 

below, to manage the use of the City’s limited groundwater supplies. 

 

Full Metering of System 

 

The City’s water system is a fully metered system.  All non-emergency sources of water are 

metered.  The source meters at the well pumps are monitored and recorded.  All customer 

service connections within the City’s service area are also metered. 

 

Meter Testing and Maintenance Program 

 

Well production meters are tested and calibrated approximately every 5 years by an outside 

subcontractor to ensure that they are accurate and in proper working order.  The City has an 

informal water service meter replacement program that takes into account both the meter’s 

age and any unusual changes in volume read.  The City’s billing department reviews all 

meter readings and compares them to past readings to look for large changes that do not 

match the service’s expected water usage.  A significant drop or increase in water usage may 

indicate a meter malfunction or leak and is further investigated by City crews.  The City’s 

meter replacement program does not include the systematic replacement of customer meters. 

 

Annual Water Audit 

 

In compliance with annual water use reporting requirements defined in OAR Chapter 690, 

Division 85, the City conducts a basic annual water audit which is based on available data.  

The results of this audit are presented in Table 6-1.  As indicated in Section 6, the City has 

experienced an average annual water loss of less than 10 percent for the three years of 

tabulated data available (2005-2007).  Of this unmetered water leaving the system, 

approximately 1.02 million gallons is used annually for scheduled fire hydrant flushing, an 

authorized use of water, which is a typical part of the City’s water system maintenance work.  

This volume is based on the number of hydrants flushed annually and the duration and flow 

rate observed during flushing.  Therefore the total unauthorized, unmetered water leaving the 

City’s water system is less than that reported in Section 6. 
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Leak Detection Program 

 

Water loss prevention and leak detection programs are typically implemented when annual 

water losses regularly exceed 10 percent.  The City does not currently plan to implement a 

leak detection program given the limited unaccounted-for water data that is available. 

 

Leak Repair or Line Replacement Program 

 

The City actively repairs leaks when they are identified and replaces aging water mains as 

part of their annual water system capital improvements. 

 

Rate Structure Based on Quantity of Water Metered 

 

The City’s customers receive a monthly water bill, which includes a base rate service charge 

and a usage charge.  The base rate service charge is a fixed charge which increases with the 

size of the water meter.  The usage charged is based on the customer’s water usage, a unit 

cost per 100 cubic feet of water. 

 

Public Education and Outreach 

 

The City has identified three ways to provide water conservation information to their 

customers.  The City’s bimonthly water billing cards have a section for comments where the 

City will begin immediately inserting website addresses to direct customers to further water 

conservation information provided by OWRD.  These same website addresses have been 

posted on the City’s website:  http://www.mtangelor.org/city_public_works.asp.  The City of 

Mt. Angel also publishes a monthly newsletter in which the Public Works Department will 

periodically include an article pertaining to a water conservation topic. 

 

Progress Report on Previous WMCP 

 

The City has not previously submitted a WMCP, therefore this requirement does not apply. 

 

Water Use Measurement and Reporting 

 

The City is in compliance with the annual reporting requirements of OAR Chapter 690, 

Division 85.  The City, which holds water rights described in Section 2, completes and 

submits an annual report for the current year to the OWRD. 

 

Conservation Measures Already Implemented or Required Under Contracts 

 

The City is not required under contract to provide further water conservation measures other 

than those already described above, therefore this requirement does not apply. 

 

http://www.mtangelor.org/city_public_works.asp
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Summary 

 

This section documents the City’s current water conservation programs and evaluates various 

other water conservation measures that should be considered in the WMCP.  As identified in 

this section, the City’s current water conservation program addresses all of the required 

measures. 



SECTION 5
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SECTION 5 

WATER CURTAILMENT ELEMENT 

 

General 

 

This section describes a program for the City of Mt. Angel (City) to accomplish a reduction 

in water use during a water shortage.  This section also presents an assessment of the general 

vulnerability of the City’s water supply. 

 

Infrastructure failures tend to be immediate emergencies with little or no warning, and can 

result from system failures (pump outage, pipe break, etc.) or can be induced by the forces of 

nature (earthquakes, storms, floods, landslides, etc.).  The scenario most likely to occur that 

could result in the reduction or loss of water supply for the City is a mechanical or structural 

failure of the infrastructure.  Specifically, the loss of one or more of the City’s groundwater 

wells as a result of mechanical failure of the pumping system.  A water supply shortage could 

be long or short-term in duration. 

 

It is not practical to develop a plan that would cover any and all potential emergency 

scenarios.  Rather, the goal is to project a series of probable emergencies that cover a range 

of water use curtailment measures and develop the protocols for City action, leaving the 

details flexible and open to the judgment of City staff.  This document is being developed for 

“system-wide” emergencies and water shortages.  It may be appropriate to activate the City’s 

Emergency Response Plan if the type and duration of the shortage deem it necessary. 

 

Historical Curtailment Efforts 

 

The City has not experienced a water supply shortage which required the implementation of 

water rationing or curtailment measures.  Even so, the City acknowledges that water 

shortages are a real possibility, and therefore has developed the following Water Curtailment 

Plan to ensure that customer water needs are met with the least amount of disruption should a 

water shortage event occur. 

 

Water Supply Vulnerability Assessment 

 

The City’s current water supply is provided by three groundwater production wells, the two 

primary supply wells tapping into different aquifers.  The City’s water supply is not a secure 

source, in that City relies completely on public groundwater with no emergency interties to 

other water providers.  An aquifer contamination event is of concern, and the risk can be 

minimized with proper wellhead protection measures.  The City currently does not own the 

land surrounding Well Nos. 6 and 7, which therefore may present a potential contamination 

risk to these supply wells and the aquifers they draw from.  Well No. 6 is located on land 

owned by the Benedictine Sisters of Mt. Angel, who have worked with the City to create a 

restrictive easement allowing the City to control land uses within the wellhead protection 

zone as required by the Oregon Drinking Water Program.  Well No. 7 is located at a school 
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on land owned by the Mt. Angel School District, and adjacent to privately owned land.  Well 

No. 5 is located in a City owned park. 

 

Response to an aquifer contamination event is outside the scope of this Water Curtailment 

Plan.  The City’s Emergency Response Plan should be activated in such a scenario.  This 

Water Curtailment Plan will address response actions to water shortages due to well pump 

maintenance. 

 

The initial task in any water system emergency is to determine the current demand and 

supply so the level and type of emergency can be determined, and the staff and public can be 

instructed in the appropriate response.  The City has two tools available to minimize the 

impact of a water shortage and ensure adequate supply for its customers. 

 

1. Existing storage within the City’s distribution system amounts to approximately 1.3 

million gallon (MG) of available capacity if the reservoirs were full when the emergency 

occurred.  Reservoir levels and available storage fluctuates during the day so the assumed 

available usable storage capacity is 0.87 MG. 

2. A Water Curtailment Plan. 

 

Proposed Water Curtailment Plan 

 

The City proposes the following curtailment plan consisting of three stages of alert.  A 

description of each stage of alert, triggers for each stage and possible actions are presented 

below. 

 

Stage 1 – Moderate Water Supply Shortage 

 

A moderate water supply shortage may be caused by some temporary service interruption 

associated with one of the City’s groundwater wells.  It is anticipated that this stage will be 

triggered by either a planned supply disruption where the duration and timing of the outage is 

controlled by the City, or where peak demands reach the City’s supply capacity over separate 

consecutive days.  This stage of alert may also be triggered as an intermediate stage of an 

ongoing water supply shortage.  The goal of this stage of alert is to achieve a measurable 

reduction in City-wide daily water usage of 10 percent. 

 

Stage 1 – Triggers 

 

It is anticipated that this stage of alert will be triggered when water demands reach 90 percent 

of the City’s overall available supply capacity for three consecutive days or more.  This stage 

of alert would also be triggered by a planned outage of one of the City’s groundwater wells 

lasting longer than 48 hours when forecasted demands are at 90 percent of the remaining 

supply capacity. 
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Stage 1 – Possible Actions 

 

 Stop all internal City water use that is non-essential, such as hydrant flushing 

 

 Issue a notice to the local media 

 

 Send postcard notification to City customers 

 

 Contact partners in water conservation, including affected local businesses such as 

landscapers, nurseries, etc 

 

 Stop irrigation at City facilities 

 

Stage 2 – Severe Water Supply Shortage 

 

A severe water supply shortage may be triggered by a multi-day disruption of service across 

the City’s water supply system, most likely caused by mechanical failure of a major 

transmission main, etc.  The goal of this stage of alert is to achieve an overall decrease in 

daily water demand of 25 percent. 

 

Stage 2 – Triggers 

 

It is anticipated that this stage of alert will be triggered when water demands reach 90 percent 

of the City’s overall available supply capacity for seven consecutive days.  Should either of 

the conditions associated with a trigger of Stage 1 occur, and Stage 1 actions fail to reduce 

water demands, then this stage of alert would be enacted.  In addition, if significant and 

sustained reductions in water pressure are experienced in the distribution system, this stage of 

alert would be enacted.  At this stage of alert, mandatory curtailment measures will be 

implemented. 

 

Stage 2 – Possible Actions 

 

 All Stage 1 actions 

 

 Implement enforcement provisions including restriction on outdoor water usage 

 

Stage 3 – Critical Water Supply Shortage 

 

A critical water supply shortage includes emergency conditions under which little or no water 

is flowing to customers.  This can occur as a result of a catastrophic event that results in the 

loss of the City’s water supply wells or can occur after an extended period of time in which 

demands exceed supply.  The goal of this stage of alert is to achieve an overall decrease in 

daily water demand of 50 percent or more. 
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Stage 3 – Triggers 

 

It is anticipated that this stage of alert will be triggered during the peak water use season if 

either Well No. 6 or Well No. 7 is physically unavailable for more than five days, or if water 

demands reach the City’s overall available supply capacity for 10 consecutive days. 

 

Stage 3 – Possible Actions 

 

 All Stage 1 and 2 actions 

 

 Enforce the Water Curtailment Plan with warnings, fines and discontinuation of service if 

necessary 

 

 If necessary, conduct additional emergency actions, including: 

o Begin rationing water 

o Place a moratorium on all new water service connections and new water main 

extensions 

 

Next Steps 

 

It is recommended that the City review and update any existing water curtailment and 

rationing resolutions relative to this Plan and detail specific actions including specific staff 

responsibilities and key contacts in conjunction with the City’s Emergency Response Plan 

procedures.  The City should also work with the local media to allow for rapid 

implementation of this Plan. 

 

The progress report for the WMCP will provide an update of the City’s efforts to further 

refine and establish a framework for initiation of the Curtailment Plan. 

 

Summary 

 

This section presented a Water Curtailment Plan for the City, including its stages, triggers 

and actions.  In the event of a short-term water supply emergency, the City will be able to 

systematically suggest, require and enforce compliance with the Curtailment Plan. 



SECTION 6
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SECTION 6 

WATER SUPPLY ELEMENT 

 

General 

 

This section includes a delineation of the current and future City of Mt. Angel (City) water 

service area, a comparison of the City’s supply source capacity and water demands, an 

analysis of supply source alternatives and a timeline for the City to fully exercise each water 

right permit. 

 

Current and Future Service Area 

 

As described in Section 2, the City’s current service area encompasses nearly all of the area 

within the Mt. Angel city limits.  The City’s current service area is expected to eventually 

expand to the Urban Growth Boundary (UGB) limits, adding approximately 221 acres to the 

service area for a total service area of 862 acres.  Areas surrounding the City are currently 

served by individual private wells. 

 

Quantification of Additional Supply Required/Water Rights Implementation Schedule 

 

A comparison of the City’s total available water rights, available water supply capacity, and 

the existing and future water demands was completed to determine if additional water rights 

or supply sources would be necessary to meet the City’s municipal water supply needs.  The 

City currently holds one claim, three certificates, and one groundwater permit for a total of 

6.41 cubic feet per second (cfs).  The City’s three active supply wells have been appropriated 

4.65 cfs as described in Section 2.  The total pumping capacity from Well Nos. 5, 6 and 7 is 

approximately 4.16 cfs, with a firm supply capacity of approximately 2.12 cfs.  Firm capacity 

is defined as the available capacity of the City’s supply sources with largest single supply out 

of service, and should be considered to ensure that the water system can meet the maximum 

day demand (MDD) under these conditions.  The City’s current MDD is approximately 0.73 

mgd, or 1.13 cfs, and the forecasted MDD for the year 2030 is 1.05 mgd, or 1.62 cfs, which is 

well within the firm capacity of the City’s active supply wells.  The City therefore has 

adequate water rights and supply capacity to meet current and future water demands through 

2030. 

 

A preliminary calculation was done to estimate the year when the City will have fully 

exercised their current available water rights.  The population projections presented in 

Section 3 were used to calculate the maximum annual growth rate anticipated during this 

period, or approximately 1.3 percent.  The population was then projected beyond the 

planning horizon of 2030, multiplied by the current average per capita water usage of 105 

gallons per capita day (gpcd) and finally a peaking factor of 2.0 to determine the MDD.  The 

results show that the City’s MDD will equal the available water rights of 4.65 cfs by 

approximately 2110.  The population required to support this level of water usage at the 

current average per capita usage rate is beyond the City’s build-out population presented in 
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Section 2.  The current per capita water usage rate, which includes not only residential 

consumption buy also commercial and industrial usage, is expected to increase over time as 

the City attracts commercial development and industry, therefore the City is expected to fully 

exercise their current available water rights prior to 2110. 

 

Source Assessment 

 

As previously discussed, the City’s water system is supplied water from three groundwater 

wells located throughout the City.  The City does not have an emergency backup supply.  To 

date, the City’s water demand has yet to exceed the supply capacity of these wells.  The 

City’s Well Nos. 5 and 7 draw water from basalt aquifers and are located within the Mt. 

Angel Groundwater Limited Area (GLA).  Well No. 6 draws water from a basalt aquifer 

located outside of the GLA.  These aquifers are also a source of water for domestic and 

irrigation uses outside the City’s service area. 

 

The static water levels in these aquifers have been observed to be gradually declining over 

time, indicating that the aquifers are not being replenished at a rate greater than the consumer 

demand placed upon them.  The water level in Well No. 6 has been measured annually, as 

required by water right Permit G-13638.  The well was artesian when originally drilled in 

1996.  Since then, the water level has dropped an average of 2.5 feet per year to a current 

depth of 34.1 feet below ground surface.  The decrease in groundwater level observed in 

Well No. 6 seems to have nearly haulted since 2004 when Well No. 7 was brought online, 

and now hovers between approximately 30-35 feet bgs, as seen in Appendix C.  Section 9 of 

this report recommends further analysis to determine if the regional aquifers are a reliable 

future water supply for the City. 

 

Unaccounted-for Water 

 

Customer water meter records and well production records were reviewed for the City’s 

water system for 2004-2008.  Table 6-1 summarizes well production, sales and unaccounted-

for water during this period.  The City performs routine unmetered distribution system 

flushing and other authorized unmetered uses, including water for fire fighting and limited 

contractor use for construction, which are included in the unaccounted-for water value.  

Therefore, actual water loss in the system is less than that calculated in Table 6-1.  As shown, 

the City has experienced an average annual level of unaccounted-for water of 9.7 percent 

during this period. 

 

OAR 690-086-0150(4)(e) requires that a leak detection and repair program be implemented 

when system leakage exceeds 10 percent.  Since the City’s present average annual water loss 

is less than this limit, the City is not required to implement a leak detection and repair 

program, and as previously presented, this type of program is not considered as a priority 

given the limited benefit that would be expected. 
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Table 6-1 

Historical Water Loss Summary 

 

Fiscal 

Year 

Volume 

Pumped 

(MG) 

Metered 

Usage (MG) 

Annual Loss 

(MG) 

Percent Loss 

(%) 

2004
1 

186.9 -- -- -- 

2005 172.4 151.3 21.1 12.3% 

2006 142.5 126.5 16.0 11.2% 

2007 136.0 128.2 7.8 5.7% 

2008 -- 132.6 -- -- 

Average 159.4 134.7 15.0 9.7% 

 Note: 1.  Some metered usage data in 2004 has been lost. 

  2.  Complete well production data for 2008 was not available at the time of this analysis. 

 

Summary 

 

This section compared the City’s future population and water demands to the water rights and 

well production capacity available to meet those needs within the water service area.  As 

groundwater levels in the City’s water supply wells has been observed to be declining over 

time, further investigation is recommended to determine the long term viability of 

groundwater as a municipal water supply source.  The Mt. Angel water system’s 

unaccounted-for water level is estimated at approximately 9.7 percent. 

 



SECTION 7



 

08-0960.413 Page 7-1 Water System Master Plan 

August 2010 Planning and Water Management and Conservation Plan 

 Analysis Criteria City of Mt. Angel 

SECTION 7 

PLANNING AND ANALYSIS CRITERIA 

 

General 

 

This section presents the planning and analysis criteria used for the City of Mt. Angel’s 

(City) water system analysis.  Criteria are presented for groundwater supply wells, 

distribution system piping, service pressures and storage facilities.  Recommended water 

needs for emergency use and fire suppression are also presented.  These criteria are used in 

conjunction with the water demand forecasts presented in Section 3 to complete the analysis 

of the City’s water distribution system presented in Section 8. 

 

Water Supply Source  

 

As described in Section 2, the City’s sole water supply is from groundwater Well Nos. 5, 6 

and 7.  During normal operating conditions, these wells produce 50 gpm, 900 gpm, and 915 

gpm, respectively.  These wells have sufficient production capacity to meet current and future 

water demands.  This analysis of the City’s water system will assess the distribution system, 

both when all three wells are in service and when only Well No. 6 is operating.  This latter 

scenario is representative of the supply system operating at firm capacity with both Well Nos. 

5 and 7 out of service. 

 

Distribution System 

 

The water distribution system should be capable of operating within certain system 

performance limits, or guidelines, under several varying demand and operational conditions.  

The recommendations of this plan are based on the following performance guidelines, which 

have been developed through a review of State requirements, American Water Works 

Association (AWWA) acceptable practice guidelines, Insurance Services Office, Inc. (ISO) 

guidelines and operational practices of similar water providers. 

 

The distribution system should be capable of providing the recommended fire flow to a given 

location while, at the same time, supplying the maximum daily demand and maintaining a 

minimum residual service pressure at any meter in the system of 20 pounds per square inch 

(psi).  This is the minimum water system pressure required by the State of Oregon 

Department of Human Services, Drinking Water Program.  The system should meet this 

criterion with storage reservoirs approximately two-thirds full. 

 

Typically, proposed or new water mains serving residential areas should be at least 8 inches 

in diameter in order to supply minimum fire flows.  In special cases, 6-inch diameter mains 

are acceptable if no fire hydrant connection is required, there are limited services on the 

main, the main is dead-ended, or if looping or future extension of the main is not anticipated. 

 



 

08-0960.413 Page 7-2 Water System Master Plan 

August 2010 Planning and Water Management and Conservation Plan 

 Analysis Criteria City of Mt. Angel 

Service Zone Pressure 

 

As discussed in Section 2, water distribution systems are typically separated into pressure 

zones or service levels to provide service pressures within an acceptable range to all 

customers.  The City’s existing water service area distribution system has only one service 

level, or pressure zone, since the topography of the water service area is relatively consistent. 

Pressure zones are usually defined by ground topography and designated by overflow 

elevations of water storage facilities.  The City’s two reservoirs are able to serve customers 

by gravity flow while maintaining acceptable minimum and maximum water pressures at 

individual service connections. 

 

Generally, 80 psi is considered the desirable upper pressure limit and 40 psi the lower limit. 

Whenever feasible, it is desirable to achieve the 40 psi lower limit at the point of the highest 

fixture within a given building being served.  Conformance to this pressure range may not 

always be possible or practical due to topographical relief, existing system configurations and 

economic considerations.  In the case of the upper pressure limit, while pressures in excess of 

100 psi may be acceptable in water mains, services must be equipped with individual 

pressure reducing valves (PRVs) to maintain their static pressures at no more than 80 psi.  

Table 7-1 summarizes the service pressure criteria used in the analysis of the water system. 

 

Table 7-1 

Recommended Service Pressure Criteria 

 

Condition Pressure (psi) 

Minimum Service Pressure Under Fire Flow Conditions 20 

Minimum Normal Service Pressure 40 

Maximum Service Pressure 80 

 

Storage Volume 

 

Water storage facilities are typically provided for three purposes:  operational or equalization 

storage, fire storage, and emergency storage.  A brief discussion of each storage element is 

provided below. This three component criteria for storage volume is commonly used by other 

water providers and by the AWWA. 

 

Operational Storage 

 

Operational storage is required to meet water system demands in excess of delivery capacity 

from the supply source to the reservoirs.  Operational storage volume should be sufficient to 

supply demand fluctuations throughout the day resulting from typical customer water use 

patterns and is generally considered as the difference between peak hour demand and 

maximum day demand (on a 24-hour duration basis).  In other words, operational storage is 
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the volume of water available to meet system demands when demands exceed the capacity of 

the supply source.  Standard industry practice indicates that operational storage equal to 

approximately 25 percent of a system’s maximum day demand is typically sufficient for 

analysis and planning purposes. 

 

Fire Storage 

 

Fire storage should be provided to meet the single most severe fire flow demand within each 

zone.  The fire storage volume is determined by multiplying the recommended fire flow rate 

by the expected duration of that flow.  Specific fire flow and duration recommendations are 

discussed later in this section. 

 

Emergency Storage 

 

Emergency storage is often provided to supply water from storage during emergencies such 

as pipeline failures, equipment failures, power outages or natural disasters.  The amount of 

emergency storage provided can be highly variable depending upon an assessment of risk and 

the desired degree of system reliability.  Provisions for emergency storage in other systems 

vary from none to a volume that would supply a maximum day's flow or higher.  A 

reasonable volume for emergency storage for the water service area is equal to the difference 

between MDD and the firm supply capacity of the City’s groundwater supply wells on a 24-

hour basis.  This amount of storage volume for emergency purposes is consistent with 

accepted water industry practices and guidelines for systems without interties for emergency 

supply. 

 

Recommended system wide storage is the sum of the operational, fire and emergency storage 

volume components. 

 

Fire Flow Recommendations 

 

While the water distribution system provides water for domestic uses, it is also expected to 

provide water for fire suppression.  The amount of water recommended for fire suppression 

purposes is typically associated with the local building type or land use of a specific location 

within the distribution system.  Fire flow recommendations are typically much greater in 

magnitude than the normal maximum day demand present in any local area.  Adequate 

hydraulic capacity must be provided for these potential large fire flow demands.   

 

Fire protection for the City’s service area is provided by Mt. Angel Fire District.  The fire 

district has adopted fire flow requirements as defined in the 2007 State of Oregon Fire Code. 

A summary of fire flow recommendations based on the state fire code, fire flow criteria 

adopted by similar communities, and fire flow guidelines as developed by the AWWA is 

presented in Table 7-2.  Water stored for fire suppression is typically provided to meet the 

single most severe fire flow demand.  The recommended fire storage volume is determined 
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by multiplying the fire flow rate by the required flow duration.  Table 7-3 summarizes 

recommended fire flow durations. 

 

Table 7-2 

Summary of Recommended Fire Flows 

 

Land Use Type Applicable Zoning 
Recommended 

Fire Flow (gpm) 

Residential - Single RS, UTF, AR 1,000 

Residential - Multiple RM, MD 1,500 

Commercial/Industrial CG, EFU, IL, P, PS, RC 3,500 

 

Table 7-3 

Fire Flow Duration Summary 

 

Recommended Fire Flow (gpm) Duration (hours) 

Up to 3,000 2 

3,000 to 4,000 3 

Greater than 4,000 4 

 

Summary 

 

The criteria developed in this section are used in Section 8 to assess the system's ability to 

provide adequate water service under existing conditions and to guide improvements needed 

to provide for the City’s future water needs.  Planning criteria for the City’s distribution 

system, pressure zone, and storage facilities are summarized as follows: 

 

 Service Pressure Criteria:  Minimum static service pressures should be at least 40 psi, 

with a recommended maximum upper limit of approximately 80 psi. 

 

 Storage Volume Criteria:  Recommended storage volume capacity for the City is the sum 

of the operational, fire and emergency storage volume components.  

 

 Fire Flow Criteria:  The distribution system should be capable of supplying the 

recommended fire flows while maintaining minimum residual pressures everywhere in 

the system of 20 psi.  



SECTION 8
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SECTION 8 

WATER DISTRIBUTION SYSTEM ANALYSIS 

 

General 

 

This section describes the analysis of the City of Mt. Angel’s (City) water distribution 

system, including an evaluation of the system’s existing storage facilities.  The analysis is 

based on water demands presented in Section 3 and the planning and analysis criteria 

outlined in Section 7.  This section includes a detailed evaluation of the City’s distribution 

system and presents findings of a computerized hydraulic network analysis of the system.  

The findings and recommendations of this water system analysis are developed into a capital 

improvement program which is summarized in Section 9. 

 

Distribution System Analysis 

 

A computerized hydraulic network analysis program was used to evaluate the performance of 

the existing distribution system and to aid in the development of proposed system 

improvements.  The computerized model of the City’s water system uses a digital base map 

of the distribution system and InfoWater hydraulic network analysis software.  The purpose 

of the model is to determine pressure and flow relationships throughout the distribution 

system for a variety of critical water demand and hydraulic conditions.  System performance 

and adequacy is then evaluated on the basis of planning criteria presented in Section 7. 

 

Computerized Hydraulic Network Analysis Model 

 

For modeling purposes, the water distribution system was digitized onto a geographical 

information systems (GIS) base map derived from data provided by the City.  This file and its 

supporting database were then used to perform the system analysis and to illustrate 

recommended improvements.  The Water System Map, Plate 1, is included in Appendix A. 

 

All pipes are shown as “links” between “nodes” which represent pipeline junctions or pipe 

size changes.  Pipes and nodes are numbered to allow for easy system updating and revision.  

These numbers have not been shown on Plate 1 for drawing clarity but are available within 

the computer model for future use.  Diameter and length are specified for each pipe although 

only pipe diameters are illustrated for drawing clarity.  Pipe lengths are drawn to approximate 

scale.  An approximate ground elevation is specified for each node.  Ground elevations were 

extracted from available Marion County 10-foot contour topographic data.  Hydraulic 

elements, pumps and reservoirs are also illustrated and operating parameters are incorporated 

into the model database. 
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Modeling Conditions 

 

An analysis of the water system was performed to assess the distribution system’s ability to 

provide recommended fire flows throughout the service area during current and future 

maximum day demand (MDD) conditions.  Current water demands, as presented in Section 

3, were applied to the existing water system.  Pipeline improvements were modeled to ensure 

the distribution system meets the flow and pressure requirements detailed in Section 7.  The 

analysis was then extended to evaluate system performance under 2030 water demands.  

Proposed improvements were made to the system model to accommodate distribution needs, 

and to meet the criteria presented in Section 7, under existing conditions. 

 

All fire flow modeling assumes that the City’s storage reservoirs are approximately two-

thirds full and that the City’s groundwater wells are operating at firm capacity during a power 

outage.  Fire flow scenarios test system performance when providing the recommended fire 

flow to a given location while at the same time supplying the MDD and maintaining a 

minimum residual service pressure of 20 pounds per square inch (psi) at all services in the 

system. 

 

Modeling Results 

 

The fire flow analysis of the existing distribution system under existing and projected 2030 

water demands found that the fire flow requirements in some areas, primarily land zoned for 

commercial or industrial use, could not be met while still providing for the system’s MDD 

and maintaining minimum service pressures throughout the system without piping 

improvements.  Additional hydraulic capacity is needed in the system to correct these 

deficiencies.  Specifically, piping improvements are needed to increase hydraulic capacity in 

the commercial and industrial areas north of Church Street.  Increased transmission capacity 

is also necessary along Academy Road to improve the water supply available to industrial 

and commercial land south of Church Street. 

 

Through the analysis it was determined that in order to meet minimum hydraulic capacity 

requirements, it is recommended that all new piping in the system be a minimum of 8-inch 

diameter when serving residential areas, and a minimum of 12-inch diameter when servicing 

commercial and industrial areas.  An exception to this would be short dead-end mains where 

no fire hydrant is required and it is not likely that future looping of the water main will occur. 

 

Recommended distribution system piping improvements are shown on Plate 1 in Appendix 

A.  Further recommended distribution system improvements and cost estimates for these 

improvements may be found in Section 9. 

 

Pressure Zone Analysis 

 

As discussed in Section 2, the City currently is able to serve its customers with one pressure 

zone.  Typically, municipal water systems are designed to operate at static pressures ranging 
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from 40 to 100 psi.  The City’s existing pressure zone configuration supplies water 

effectively within these pressure ranges. 

 

Storage Volume Analysis 

 

As discussed in Section 7, the total volume of storage required for the City’s distribution 

system includes operational storage, emergency storage and storage for fire suppression.  The 

most significant component of storage is typically emergency storage.  Emergency storage is 

a function of demand and supply redundancy.  For the City of Mt. Angel, development of the 

large underlying regional aquifer at multiple groundwater well locations reduces the risk of 

emergency conditions requiring the use of emergency storage to serve customer needs.  

Under existing and future conditions, Well Nos. 6 and 7 provide supply redundancy to meet 

maximum day demand needs.  Loss of the City’s largest supply source (Well No. 7) does not 

require the City to rely on storage to meet system demands, even at the end of the 20-year 

planning horizon.  As such, an emergency storage volume of zero is presented in Table 8-1.  

Table 8-1 illustrates the individual storage components for operational, fire and emergency 

purposes under existing demand conditions and projected demands in the year 2030.  As 

Table 8-1 shows, the City’s water system contains adequate storage through the planning 

horizon. 

 

Table 8-1 

Storage Volume Recommendation Summary 

 

Year 

Storage Components 
Recommended 

Total Storage 

(MG) 

Existing 

Storage 

(MG) 

Storage 

Deficit 

(MG) 

Operating 

(MG) 

Fire
1
 

(MG) 

Emergency 

(MG) 

2010 0.23 0.63 0 0.86 1.30 0 

2030 0.26 0.63 0 0.89 1.30 0 

Notes: 1.  Single most severe fire flow demand for all pressure zones is assumed to be industrial/commercial  

at 3,500 gpm for a duration of 3 hours. 

 

Summary 

 

This section developed and presented an analysis of the City’s water distribution system.  

Recommended system improvements discussed in this section are illustrated in Appendix A 

Water System Map.  This system map illustrates recommended piping and reservoir facility 

improvements needed to correct existing system deficiencies and to serve the City at 

projected 2030 conditions.  Section 9 presents recommended capital improvements and 

estimates of project costs. 



SECTION 9
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SECTION 9 

RECOMMENDATIONS AND CAPITAL IMPROVEMENT PROGRAM 

 

General 

 

This section presents recommended improvements to the City of Mt. Angel’s (City) water 

system based on the analysis and findings presented in Sections 7 and 8.  Also presented is a 

Capital Improvement Program (CIP) schedule for all recommended improvements.  All 

proposed system improvements are illustrated on Plate 1 in Appendix A. 

 

Cost Estimating Data 

 

An estimated project cost has been developed for each improvement project recommendation 

presented in this section.  Cost estimates represent opinions of cost only, acknowledging that 

final costs of individual projects will vary depending on actual labor and material costs, 

market conditions for construction, regulatory factors, final project scope, project schedule 

and other factors.  The Association for the Advancement of Cost Engineering (AACE) 

classifies cost estimates depending on project definition, end usage and other factors.  The 

cost estimates presented here are considered Class 4 with an end usage being a study or 

feasibility evaluation and an expected accuracy range of -30 percent to +50 percent.  As the 

project is better defined, the accuracy level of the estimates can be narrowed.  Estimated 

project costs include approximate construction costs and an allowance for administrative, 

engineering and other project related costs. 

 

The estimated costs included in this plan are planning level budget estimates presented in 

2010 dollars.  Since construction costs change periodically, an indexing method to adjust 

present estimates in the future is useful.  The Engineering News Record (ENR) Construction 

Cost Index (CCI) is a commonly used index for this purpose.  For purposes of future cost 

estimate updating, the recent ENR CCI for Seattle, Washington is 8665 (April 2010). 

 

Recommended Water System Improvements 

 

General 

 

Presented below are recommended water distribution system improvements for supply, 

transmission and distribution system piping, as well as additional recommendations.  Project 

cost estimates are presented for all recommended improvements.  The recommendations are 

presented by project type and prioritized as either addressing existing system needs or future 

growth and development.  These categories prioritize improvements into suggested 

completion times: 

 

 Existing System Needs:  2010 – 2030 

 Future Growth/Redevelopment: Beyond 2030 
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Recommended Supply Improvements 

 

General 

 

Based on the analysis in Section 6, additional water supply sources will not be needed to 

meet the City’s maximum day demand through the planning period of this analysis, 2030.  It 

is recommended that the City pursue exploration and development of a new supply well 

beyond the planning horizon, as a long-term improvement.  Should water demands increase 

faster than expected or production capacities at the City’s existing groundwater wells 

decrease, the timing of this improvement may need to be accelerated. 

 

Water Rights 

 

Well No. 6 is currently operating under a groundwater permit that requires immediate 

attention.  A Claim of Beneficial Use, or an Extension application, was to have been filed by 

October 1, 2004 per Permit G-13638.  The City must either certificate the rights or file an 

extension with the Oregon Department of Water Resources (OWRD) to be in compliance. 

 

The City also holds three certificated water rights that are currently appropriated to points of 

diversion that are no longer in service.  The City should consider transferring water rights 

and claims associated with Well Nos. 1, 2 and 3 to either existing wells or planned supply 

wells to ensure that the rights are not revoked. 

 

It is recommended that the City complete an analysis of water rights actions needed and 

proceed with certification, transfers and/or extensions to protect the City’s water rights for 

future water supply needs.  The estimated cost of this project is $50,000 and it is 

recommended that this work be completed as an immediate project. 

 

Recommended Distribution System Improvements 

 

The analysis found that distribution water main improvements are needed to address existing 

deficiencies and to provide for system expansion and growth.  Presented below are 

recommended water distribution system improvements for transmission and distribution 

system piping.  Project cost estimates are presented for all recommended improvements and 

categorized as “Existing System Needs” or as “Future Growth/Redevelopment” projects. 

 

Project cost estimates for piping improvements are based on unit costs and several 

assumptions.  It is assumed that each project will be constructed by a private contractor and 

not City crews.  No rock excavation, dewatering, property acquisitions or specialty 

construction costs are included.  Should rock excavation be anticipated, an additional 60 

percent should be added to the project cost.  A 45 percent contingency has been added, which 

includes engineering and administration allowances. 
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Existing System Needs 

 

In order to address deficiencies in fire flow availability associated with existing development 

and future infill, a number of distribution system improvements are recommended.  A 

description of each of these improvements and estimated projects costs are presented below.  

Table 9-1 summarizes project information for the projects listed below. 

 

Academy Street - Replace approximately 1,690 linear feet of 8-inch diameter piping along 

Academy Street with 12-inch diameter piping from NE Humpert Lane to Leo Street.  

Replacing this water main with one of larger diameter will increase commercial fire flow 

capacity to the west. 

Estimated Project Cost: $312,650 

 

Birch Street - Replace approximately 900 linear feet of 4-inch diameter piping with 12-inch 

diameter piping on Birch Street between Taylor Street and the existing 8-inch pipeline on the 

north side of E Marquam Street.  Replacing this water main with one of larger diameter will 

deliver improved fire flows to commercial and industrial areas north of E Marquam Street. 

Estimated Project Cost: $166,500 

 

Cherry Street - Replace approximately 980 linear feet of 4-inch diameter piping with 8-inch 

diameter piping on Cherry Street between E College Street and Taylor Street.  Replacing this 

water main with one of larger diameter will ensure sufficient residential fire flows in the area 

and improve looping in the system. 

Estimated Project Cost: $122,500 

 

College Street - Replace approximately 1,130 linear feet of 4-inch diameter piping with 8-

inch line along College Street between Church Street and Highway 214.  Replacing this 

water main with one of larger diameter will deliver improved fire flows to commercial and 

industrial land in this area and improve looping in the water system. 

Estimated Project Cost: $141,250 

 

E Marquam Street - Replace approximately 430 linear feet of 6-inch diameter waterline on E 

Marquam Street from Elm Street to N Sheridan Street with 12-inch diameter piping.  

Increased capacity is necessary in this pipeline to provide adequate fire flows to the 

commercial and industrial areas along E Marquam Street. 

Estimated Project Cost: $79,550 

 

Highway 214 - Replace approximately 2,060 linear feet of 8-inch diameter piping on 

Highway 214 between E Marquam Street and Industrial Way with 12-inch diameter piping.   
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Replacing this water main with one of larger diameter will ensure sufficient fire flows to the 

industrial area west of this pipeline. 

Estimated Project Cost: $381,100 

 

Industrial Way - Install approximately 1,310 linear feet of 12-inch diameter piping along 

Industrial Way heading west from Highway 214.  Replacing this water main with one of 

larger diameter will ensure sufficient fire flows to this industrial area. 

Estimated Project Cost: $242,350 

 

John Street - Replace approximately 1,080 linear feet of 8-inch diameter piping along John 

Street starting at W Marquam Street and heading north with 12-inch diameter piping.  

Replacing this water main with one of larger diameter will ensure sufficient fire flows to the 

commercial areas along and north of this pipeline. 

Estimated Project Cost: $199,800 

 

May Street - Replace approximately 920 linear feet of 4-inch diameter piping on May Street 

between S Main Street and Fir Street with 8-inch diameter piping.  Replacing this water main 

with one of larger diameter will ensure sufficient fire flows to the residential area west of this 

pipeline. 

Estimated Project Cost: $115,000 

 

Monroe Street and W Marquam Street - Replace approximately 920 linear feet of 6-inch and 

8-inch diameter piping on Monroe Street, and along W Marquam Street between Monroe 

Street and Highway 214, with 12-inch diameter piping.  Replacing this water main with one 

of larger diameter will ensure sufficient fire flows to this commercial area. 

Estimated Project Cost: $223,850 

 

N Cleveland Street - Replace approximately 830 linear feet of 2-inch diameter piping with an 

8-inch diameter pipeline along N Cleveland Street between E Church Street and Taylor 

Street.  Increasing the capacity of this pipeline will ensure that adequate fire flows are 

supplied to hydrants in this commercial area and improve looping in the system. 

Estimated Project Cost: $103,750 

 

N Garfield Street - Replace approximately 530 linear feet of 2-inch diameter piping on N 

Garfield Street between College Street and Taylor Street with 8-inch diameter piping.  

Replacing this water main with one of larger diameter will ensure sufficient fire flows to the 

commercial lots in this area and improve system looping. 

Estimated Project Cost: $66,250 

 

N Pershing Street - Replace approximately 1,340 linear feet of 4-inch diameter piping with 

an 8-inch diameter pipe along N Pershing Street from W Marquam Street north to the end of 
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the existing pipeline on N Pershing Street.  Increasing the capacity of this pipeline will 

ensure adequate fire flows are supplied to the commercial and industrial lots in this area and 

improve looping in the system. 

Estimated Project Cost: $167,500 

 

N Sheridan Street - Replace approximately 520 linear feet of 4-inch diameter piping on N 

Sheridan Street between College Street and Taylor Street with 8-inch diameter piping.  

Replacing this water main with one of larger diameter will ensure sufficient fire flows to the 

commercial lots in this area and improve system looping. 

Estimated Project Cost: $65,000 

 

Oktoberfest Lateral - Install approximately 290 linear feet of 8-inch diameter piping between 

the south end of S Garfield Street and S Cleveland Street.  Installing this water main will 

ensure sufficient fire flows to the Oktoberfest pavilions in this area and improve system 

looping. 

Estimated Project Cost: $36,250 

 

Railroad Avenue - Replace approximately 1,300 linear feet of 4-inch diameter piping on 

Railroad Avenue between W Marquam Street and Highway 214 with 8-inch diameter piping.  

Increasing the capacity of this pipeline will ensure that adequate fire flows are supplied to the 

residential areas along this pipeline and to the commercial and residential land northwest of 

this improvement. 

Estimated Project Cost: $162,500 

 

W College Street and NW Cindy Lane - Replace approximately 650 linear feet of 4-inch 

diameter piping with an 8-inch diameter pipeline along NW Cindy Lane and W College 

Street west of Lincoln Street.  Increasing the capacity of these pipes will ensure that adequate 

fire flows are supplied to hydrants in this residential neighborhood. 

Estimated Project Cost: $81,250 

 

Wilco Corporate Headquarters - Replace approximately 1,600 linear feet of 6-inch to 8-inch 

diameter piping with a 12-inch diameter pipeline along the western and southern property 

line of the Wilco Corporate Headquarters to Highway 214.  Increasing the capacity of this 

pipeline will ensure that adequate fire flows are supplied to hydrants in this commercial area 

and improve looping in the system. 

Estimated Project Cost: $296,000 
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Table 9-1 

Distribution Piping Improvements Summary 

Existing System Needs 

 

Location From To 
Diameter 

(inches) 

Length 

(feet) 

Estimated 

Project 

Cost 

Academy Road Humpert Lane Leo Street  12 1,690 $312,650 

Birch Street Taylor Street E Marquam St 12 900 $166,500 

Cherry Street E College Street Taylor Street 8 980 $122,500 

College Street Church Street Highway 214 8 1,130 $141,250 

E Marquam Street Elm Street 
N Sheridan 

Street 
12 430 $79,550 

Highway 214 E Marquam St Industrial Way 12 2,060 $381,100 

Industrial Way Hwy 214 
West end of 

Industrial Way 
12 1,310 $242,350 

John Street 
W Marquam 

Street 

North end of 

John Street 
12 1,080 $199,800 

May Street S Main Street Fir Street 8 920 $115,000 

Monroe Street and 

W Marquam Street 
Hwy 214 Monroe St 12 1,210 $223,850 

N Cleveland Street E Church Street Taylor Street 8 830 $103,750 

N Garfield Street College Street Taylor Street 8 530 $66,250 

N Pershing Street 
W Marquam 

Street 

North end of N 

Pershing Street 
8 1,340 $167,500 

N Sheridan Street College Street Taylor Street 8 520 $65,000 

Oktoberfest Lateral 
S Garfield 

Street 

S Cleveland 

Street 
8 290 $36,250 

Railroad Avenue 
W Marquam 

Street 
Highway 214 8 1,300 $162,500 

W College Street and 

NW Cindy Lane  
Lincoln Street 

North end of 

NW Cindy Lane 
8 650 $81,250 

Wilco Corporate 

Headquarters 
Hwy 214 

West end of 

Industrial Way 
12 1,600 $296,000 

Total $2,963,050 
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Future Growth/Redevelopment 

 

As future development within the Urban Growth Boundary (UGB) occurs, it is recommended 

that the City complete a number of distribution and transmission main projects to assure 

adequate supply for domestic demands and to provide fire flow capacity.  The proposed 

improvements listed below are generally considered long-term projects beyond the 20-year 

planning horizon and should be coordinated with future development near the limits of the 

UGB and major infill development or redevelopment in commercial and industrial land areas.  

These improvements are described below followed by an estimate of project cost.  Table 9-2 

summarizes project information for the projects listed below. 

 

Academy Street Extension - Install approximately 850 linear feet of 12-inch diameter piping 

along the proposed Academy Street extension west to intersect the Winchester Street 

extension.  This water main extension will help provide sufficient fire flows to the 

commercial and residential areas west of Highway 214 and improve system looping. 

Estimated Project Cost: $157,250 

 

Benedictine Sisters of Mt. Angel - Replace approximately 1,590 linear feet of 4-inch and 6-

inch diameter piping with 12-inch pipe along Academy Street and through private property 

owned by the Benedictine Sisters of Mt. Angel, located between Wilco Highway and 

Highway 214 south of Academy Street.  Increasing the capacity of these pipes will ensure 

that adequate fire flows are available to serve this property and surrounding commercial and 

industrial areas. 

Estimated Project Cost: $294,150 

 

W Marquam Street - Replace approximately 1,290 linear feet of 8-inch diameter waterline on 

W Marquam Street from Birch Street to Elm Street with 12-inch diameter piping.  Increased 

capacity is necessary in this pipeline to provide adequate fire flows to the commercial and 

industrial areas along E Marquam Street.  This improvement includes extending the 6-inch 

fire hydrant H122 lateral that connects to the existing 4-inch water line running along the 

south side of E Marquam Street and tying the lateral in to the upsized 12-inch pipe on the 

north side of the street to improve looping in the system. 

Estimated Project Cost: $238,650 

 

Highway 214 - Install approximately 740 linear feet of 12-inch diameter piping along 

Highway 214 north to the UGB.  This water main extension will help provide sufficient fire 

flows to the commercial areas west of Highway 214 and create looping in the system. 

Estimated Project Cost: $136,900 
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May Street Extension - Install approximately 1,380 linear feet of 12-inch diameter piping on 

May Street east to the proposed Southwest UGB Transmission Main.  This water main will 

help provide sufficient fire flows to this residential area and improve system looping. 

Estimated Project Cost: $255,300 

 

N Spruce Street Extension - Install approximately 1,210 linear feet of 12-inch diameter piping 

along the proposed N. Spruce Street extension north to the City limits and west to intersect 

the proposed Northwest UGB Transmission Main.  This water main extension will provide 

residential fire flows to this area and improve system looping. 

Estimated Project Cost: $223,850 

 

North UGB Transmission Main - Install approximately 2,180 linear feet of 12-inch diameter 

piping west from the UGB on Highway 214 to the City limits, then south along the City limit 

boundary to Industrial Way.  This water main extension will provide commercial fire flows 

to this area and system looping. 

Estimated Project Cost: $403,300 

 

Northwest UGB North-South Transmission Main - Install approximately 3,110 linear feet of 

12-inch diameter piping along the western City limits to intersect the proposed W. Church 

Street extension.  This water main will provide sufficient fire flows to the residential areas on 

the west side of the City and create looping in the system. 

Estimated Project Cost: $575,350 

 

Southwest UGB North-South Transmission Main - Install approximately 1,150 linear feet of 

12-inch diameter piping along the western City limits, between the proposed W. Chuch Street 

extension and the SW Maple Street extension.  This water main will provide sufficient fire 

flows to the commercial and residential areas on the west side of the City and create looping 

in the system. 

Estimated Project Cost: $212,750 

 

SW Maple Street Extension - Install approximately 1,110 linear feet of 12-inch diameter 

piping along the proposed SW Maple Street extension heading west to intersect with the 

Southwest UGB North-South Transmission Main.  This water main will provide sufficient 

fire flows to the commercial and residential areas in the southwest portion of the City and 

create looping in the system. 

Estimated Project Cost: $205,350 

 

Transmission Loop East of Highway 214 - Install approximately 3,450 linear feet of 12-inch 

diameter piping in a loop east of Highway 214 which travels east from Industrial Way, south 

along the City limits, and west to Highway 214 along the southern boundary of the cemetery.  
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This water main will provide fire flows to the commercial and residential areas in the 

northeast portion of the City and create looping in the system. 

Estimated Project Cost: $638,250 

 

W Church Street Extension - Install approximately 860 linear feet of 12-inch diameter piping 

along the proposed W Church Street extension heading west to intersect with the proposed 

Southwest UGB North-South Transmission Main.  This water main will provide sufficient 

fire flows to the commercial and residential areas on the southwest side of the City and create 

looping in the system. 

Estimated Project Cost: $159,100 

 

W Marquam Street Extension - Install approximately 420 linear feet of 12-inch diameter 

piping along the proposed W Marquam Street extension heading west to intersect with the 

proposed Northwest UGB North-South Transmission Main.  This short section of water main 

will help create looping in the system. 

Estimated Project Cost: $77,700 

 

Winchester Street Extension - Install approximately 560 linear feet of 12-inch diameter 

piping along the proposed Winchester Street extension south to intersect the proposed 

Academy Street extension.  This water main will help provide sufficient fire flows to this 

residential and commercial area and improve system looping. 

Estimated Project Cost: $103,600 
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Table 9-2 

Distribution Piping Improvements Summary 

Future Growth/Redevelopment 

 

Location From To 
Diameter 

(inches) 

Length 

(ft) 

Estimated 

Project 

Cost 

Academy Street 

Extension 

Academy 

Street 

Southwest UGB 

Transmission 

Main 

12 850 $157,250 

Benedictine Sisters 

of Mt. Angel 

Academy 

Street 
Private Property 12 1590 $294,150 

W Marquam Street Birch Street Elm Street 12 1290 $238,650 

Highway 214 Industrial Way UGB 12 740 $136,900 

May Street 

Extension 
May Street 

Southwest UGB 

Transmission 

Main 

12 1,380 $255,300 

N Spruce Street 

Extension 

N Spruce 

Street 

North of NE 

Gertner Lane 
12 1,210 $223,850 

North UGB 

Transmission Main 

West of Hwy 

214 

West end of 

Industrial Way 
12 2,180 $403,300 

Northwest UGB 

North-South 

Transmission Main 

North of NE 

Gertner Ln. 
W Church Road 12 3,110 $575,350 

Southwest UGB 

North-South 

Transmission Main 

W Church 

Street 
SW Maple Street 12 1,150 $212,750 

SW Maple Street 

Extension 

SW Maple 

Street 

Southwest UGB 

Transmission 

Main 

12 1,110 $205,350 

Transmission Loop 

East of Hwy 214 
Industrial Way 

South of 

Cemetery 
12 3,450 $638,250 

W Church Street 

Extension 

W Church 

Street 

Southwest UGB 

Transmission 

Main 

12 860 $159,100 

W Marquam Street 

Extension 

W Marquam 

Street 

Northwest UGB 

Transmission 

Main 

12 420 $77,700 

Winchester Street 

Extension 

Winchester 

Street 

Academy Street 

Extension 
12 560 $103,600 

Total $3,681,500 
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Water Main Replacement Program 

 

It is recommended that the City’s current water main replacement program continue.  This 

program provides for the routine replacement of leaking, damaged and older water mains 

throughout the water system.  In most cases, the existing mains have adequate capacity and 

will be replaced with 8-inch diameter mains, or 6-inch diameter for short dead-end mains.  It 

is recommended that $100,000 be budgeted annually for this program.  This budget amount 

allows for complete replacement of the distribution system piping over approximately 100 

years. 

 

Additional Recommendations 

 

It is recommended that additional engineering studies be conducted to advance the planning 

work completed in this master plan.  Of highest priority is completion of a cost-of-service 

(water rate) and System Development Charge (SDC) analysis.  Updates to this Water 

Management and Conservation Plan as Water System Master Plan will also be required 

within the 20-year planning horizon. 

 

Water Rates and SDC Analysis 

 

A long-term financial planning evaluation and strategy is required to support the 

recommended CIP.  Revenue generated from water rates and system connection fees is 

typically used to fund operating and maintenance costs, renewal and replacement costs of 

existing facilities and capital improvement projects.  Adequate SDCs should be established to 

collect funds from new customers to pay for improvements that expand the capacity of the 

system without placing an undue burden on existing customers.  It is also recommended that 

the City’s current water rate structure be evaluated and updated as necessary.  It is 

recommended that approximately $30,000 be budgeted in the next five years to develop the 

financial plan and $10,000 every five years thereafter to review and update the plan. 

 

Water System Capital Improvement Program 

 

A summary of all the recommended improvements is presented in Table 9-3 which provides 

for project sequencing by showing prioritized short, medium and long-term 

recommendations.  Short-term recommendations are those suggested to be completed in the 

next one to ten years, medium-term in the next 11 to 20 years and long-term beyond 20 years 

in the future.  Estimated project costs are also summarized in Table 9-3. 

 

Capital Improvement Program Funding 

 

It is recommended that the City’s water system capital improvement program be funded at 

approximately $250,000 annually.  While the funding for certain water system improvements 

may exceed this amount, the proposed improvements listed in Table 9-3 are phased and 
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sequenced so that the average annual capital requirement for water system improvements is 

approximately $250,000 over the 20-year planning horizon. 

 

Financial Evaluation and Plan 

 

The City of Mt. Angel may fund the water system capital maintenance and improvement 

programs from a variety of sources.  In general, these sources can be summarized as:  1) 

governmental grant and loan programs, 2) publicly issued debt, and 3) cash resources and 

revenues.  These sources are described below. 

 

Government Loan and Grant Programs 

 

Oregon State Safe Drinking Water Financing Program 

 

Annual grants from the U.S. Environmental Protection Agency (EPA) and matching state 

resources support the Safe Drinking Water Fund.  The program is managed jointly by the 

Department of Human Services (DHS) - Drinking Water Program and the Oregon Business 

Development Department (OBDD).  The Safe Drinking Water Fund program provides low-

cost financing for construction and/or improvements of public and private water systems.  

This is accomplished through two (2) separate programs: the Safe Drinking Water Revolving 

Loan Fund (SDWRLF) for collection, treatment, distribution and related infrastructure, and 

the Drinking Water Protection Loan Fund (DWPLF) for sources of drinking water 

improvements prior to the water system intake. 

 

SDWRLF lends up to $8 million per project, with a possibility of subsidized interest rate and 

principal forgiveness for a Disadvantaged Community.  The standard loan term is 20 years or 

the useful life of project assets, whichever is less, with interest rates at 80 percent of the 

current state/local bond rate.  The maximum award for the DWPLF is $100,000 per project. 

 



Table 9-3

Capital Improvement Program Summary

CIP Schedule and Project Cost Summary

Short-Term Medium-Term Long-Term

(2011-2020) (2021-2030) (2030+)

Academy Road 312,650$                  312,650$                        

Birch Street 166,500$                  166,500$                        

Cherry Street 122,500$                  122,500$                        

College Street 141,250$                  141,250$                        

E Marquam Street 79,550$                    79,550$                          

Highway 214 381,100$                  381,100$                        

Industrial Way 242,350$                  242,350$                        

John Street 199,800$                  199,800$                        

May Street 115,000$                  115,000$                        

Monroe St and W Marquam St 223,850$                  223,850$                        

N Cleveland Street 103,750$                  103,750$                        

N Garfield Street 66,250$                    66,250$                          

N Pershing Street 167,500$                  167,500$                        

N Sheridan Street 65,000$                    65,000$                          

Oktoberfest Lateral 36,250$                    36,250$                          

Railroad Avenue 162,500$                  162,500$                        

W College St and NW Cindy Ln 81,250$                    81,250$                          

Wilco Corporate Headquarters 296,000$                  296,000$                        

Academy Street Extension 157,250$                  157,250$                        

Benedictine Sisters of Mt. Angel 294,150$                  294,150$                        

E Marquam Street 238,650$                  238,650$                        

Highway 214 136,900$                  136,900$                        

May Street Extension 255,300$                  255,300$                        

N Spruce Street Extension 223,850$                  223,850$                        

North UGB Transmission Main 403,300$                  403,300$                        

NW UGB North-South Transmission 575,350$                  575,350$                        

SW UGB North-South Transmission 212,750$                  212,750$                        

SW Maple Street Extension 205,350$                  205,350$                        

Transmission Loop West of Hwy 214 638,250$                  638,250$                        

W Church Street Extension 159,100$                  159,100$                        

W Marquam Street Extension 77,700$                    77,700$                          

Winchester Street Extension 103,600$                  103,600$                        

Sub-Total 2,301,200$              2,661,850$               4,681,500$               9,644,550$                    

Water Rights Analysis 50,000$                    50,000$                          

Sub-Total 50,000$                   -$                             -$                             50,000$                         

Water Rate and SDC Study 30,000$                    20,000$                    20,000$                    70,000$                          

Sub-Total 30,000$                   20,000$                   20,000$                   70,000$                         

2,381,200$              2,681,850$               4,701,500$               9,764,550$                    

2,381,200$               2,681,850$               5,063,050$                     

Short-Term Total Medium-Term Total 20 Year Total

238,120$                  268,185$                  253,153$                        

Annual Average Annual Average Annual Average

Category
Project 

Description

Estimated Project 

Cost
Project Location

Supply

Capital Improvement Plan (CIP) Total

Other Planning Studies

Fire Flow 

Improvements

Future Growth/ 

Redevelopment

1,000,000$               3,000,000$                     

Source and Supply

Water Main 

Replacement Program

Distribution 

System             

Piping

Funds replacement of aging water mains at 

$100,000 per year
1,000,000$               1,000,000$               
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Special Public Works Fund 

 

The Special Public Works Fund program provides funding for the infrastructure that supports 

job creation in Oregon.  Loans and grants are made to eligible public entities for the purpose 

of studying, designing and building public infrastructure that leads to job creation or 

retention.  There are four (4) major project categories eligible for funding under this 

program: 

 

 Public infrastructure needed to support job creation 

 Community facilities that support the local economy 

 Essential Community Facilities Emergency Projects 

 Railroads  

 

Water systems are listed among the eligible infrastructure projects to receive funding.  The 

Special Public Works Fund is comprehensive in terms of the types of project costs that can be 

financed.  As well as actual construction, eligible project costs can include costs incurred in 

conducting feasibility and other preliminary studies and for the design and construction 

engineering. 

 

The Fund is primarily a loan program.  Grants can be awarded, up to the program limits, 

based on job creation or on a financial analysis of the applicant's capacity for carrying debt 

financing.  The total loan amount per project cannot exceed $15 million.  The OBDD is able 

to offer discounted interest rates that typically reflect low market rates.  In addition, the 

Department absorbs the associated costs of debt issuance thereby saving applicants even 

more on the overall cost of borrowing.  Loans are generally made for 20-year terms, but can 

be stretched to 25 years under special circumstances. 

 

Water/Wastewater Fund 

 

The Water/Wastewater Fund was created by the Oregon State Legislature in 1993.  It was 

initially capitalized with lottery funds appropriated each biennium and with the sale of state 

revenue bonds since 1999.  The purpose of the program is to provide financing for the design 

and construction of public infrastructure needed to ensure compliance with the Safe Drinking 

Water Act or the Clean Water Act. 

 

Eligible activities include costs for construction improvement or expansion of drinking water, 

wastewater or storm water systems.  To be eligible, a system must have received, or is likely 

to soon receive, a Notice of Non-Compliance by the appropriate regulatory agency, 

associated with the Safe Drinking Water Act or the Clean Water Act.  Projects also must 

meet other state or federal water quality statutes and standards.  Funding criteria include 

projects that are necessary to ensure that municipal water and wastewater systems comply 

with the Safe Drinking Water Act or the Clean Water Act. 
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In addition, other limitations apply including:  

 

 The project must be consistent with the acknowledged local comprehensive plan. 

 The municipality will require the installation of meters on all new service connections 

to any distribution lines that may be included in the project. 

 The funding recipient shall certify that a registered professional engineer will be 

responsible for the design and construction of the project. 

 

The Water/Wastewater Fund provides both loans and grants, but it is primarily a loan 

program.  The loan/grant amounts are determined by a financial analysis of the applicant's 

ability to afford a loan including the following criteria:  debt capacity, repayment sources and 

other factors. 

 

The Water/Wastewater Fund financing program's guidelines, project administration, loan 

terms and interest rates are similar to the Special Public Works Fund program.  The 

maximum loan term is 25 years or the useful life of the infrastructure financed, whichever is 

less.  The maximum loan amount is $15,000,000 per project through a combination of direct 

and/or bond funded loans.  Loans are generally repaid with utility revenues or voter-approved 

bond issuance.  A limited tax general obligation pledge may also be required.  Certain entities 

may seek project funding within this program through the sale of state revenue bonds. 

 

Public Debt 

 

Revenue Bonds 

 

Revenue bonds are commonly used to fund utility capital improvements.  The bond debt is 

secured by the revenues of the issuing utility and the debt obligation does not extend to other 

City resources.  With this limited commitment, revenue bonds typically require security 

conditions related to the maintenance of dedicated reserves referenced as bond reserves and 

financial performance measures which are added to the bond debt as service coverage.  In 

order to qualify to sell revenue bonds, the City must show that the net revenue defined as 

total revenue less operating and maintenance expense, for the water fund is equal to or 

greater than a standard factor, typically 1.2 to 1.4 times the annual revenue bond debt service.  

This factor is commonly referred to as the coverage factor, and is applicable to revenue bonds 

sold on the commercial market.  There is no bonding limit, except the practical limit of the 

utility’s ability to generate sufficient revenue to repay the debt and meet other security 

conditions.  In some cases, poor credit may impair a community’s ability to acquire and use 

revenue bonds.   

 

Revenue bonds incur relatively higher interest rates than government programs, but due to 

the highly competitive nature of the low-interest government loans, revenue bonds are 

assumed to be a more reliable source of funding as they typically can be obtained by most 

communities. 
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Water Fund Cash Resources and Revenues  

 

The City’s financial resources available for capital funding include rate funding, cash 

reserves, and SDCs. 

 

SDCs are sources of funding generated through development and system growth and are 

typically used by utilities to support capital funding needs.  The charge is intended to recover 

a fair share of the costs of existing and planned facilities that provide capacity to serve new 

growth. 

 

Oregon Revised Statute (ORS) 223.297 – 223.314 defines SDCs and specifies how they shall 

be calculated, applied and accounted for.  By statute, an SDC amount can be structured to 

include one or both of the following two components: 

 

 Reimbursement Fee – Intended to recover an equitable share of the cost of facilities 

already constructed or under construction.  

 Improvement Fee – Intended to recover a fair share of future, planned, capital 

improvements needed to increase the capacity of the system. 

 

The reimbursement fee methodology must consider such things as the cost of existing 

facilities and the value of unused capacity in those facilities.  The calculation must also 

ensure that future system users contribute no more than their fair share of existing facilities 

costs.  Reimbursement fee proceeds may be spent on any capital improvements or debt 

service repayment related to the system for which the SDC is applied.  For example, water 

reimbursement SDCs must be spent on water improvements or water debt service. 

 

The improvement fee methodology must include only the cost of projected capital 

improvements needed to increase system capacity.  In other words, the cost of planned 

projects that correct existing deficiencies, or do not otherwise increase capacity, may not be 

included in the improvement fee calculation.  Improvement fee proceeds may be spent only 

on capital improvements (or related debt service), or portions thereof, that increase the 

capacity of the system for which they were applied. 

 

Summary 

 

This section presents recommendations for improvements to the City’s water system.  The 

total estimated project cost of these improvements is approximately $9.7 million for the 20-

year planning horizon and beyond to the ultimate full development of the City’s existing 

UGB.  Approximately $5 million of the total estimated improvement cost is for 

improvements needed within the 20-year planning horizon.  Of the improvements required in 

the 20-year planning horizon, approximately $2.3 million of these improvements are required 

in the next ten years.  Approximately $250,000 per year should be budgeted over the next 20 

years for the completion of these projects.  Financial planning work is recommended to 

evaluate overall water system financial needs and to identify funding options and alternatives. 
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Water System Master Plan Map



APPENDIX B
Water Rights Documentation































































































APPENDIX C
Well No. 6 Water Level Data
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