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FOREWORD  
 
Using this Report 

This report will be used by many people whose needs for information will differ widely.  
Accordingly, an Executive Summary appears at the beginning of this report.  The summary 
provides an overview of the report and presents the main conclusions.  Readers may gain a good 
general understanding of the report and its contents by reading the summary.  Additional detailed 
information is presented in the body of the report. 
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EXECUTIVE SUMMARY  
INTRODUCTION 
The purpose of this study is to provide a comprehensive evaluation of the City’s wastewater 
system with respect to its existing and future needs, identify improvements and associated costs 
necessary to meet those needs, and provide the City with a framework for the provision of 
sanitary sewer service through the year 2035.   

This executive summary has been prepared to provide a concise overview of the evaluations and 
analyses performed in each chapter of the study.  A summary of the capital improvement program 
costs appears at the end of this summary. 

PROJECT OBJECTIVES 
This Wastewater Facilities Plan was completed to achieve the following objectives; 

 Evaluate Current and Future Needs 
Evaluate the City's sanitary sewerage facilities with respect to existing and future needs, identify 
improvements and associated costs necessary to meet those needs, and provide the City with a 
guide for future development of the City's sanitary sewerage system. 

 Satisfy Funding Agency Requirements 
As with most small cities, Mt. Angel may have some difficulty accumulating sufficient resources 
to construct the required improvements.  Therefore, outside funding may need to be acquired.  
The federal and state funding agencies that distribute funds for public wastewater projects have 
published guidelines for the preparation of Facilities Plans.  This plan is intended to conform to 
those guidelines. 

BACKGROUND INFORMATION AND NEED FOR PLAN 
The City of Mt. Angel is located in the agricultural area of north central Marion County in the 
heart of the Willamette Valley.   The urban growth boundary encompasses approximately 870 
acres.  Of this area, approximately 683 acres are located within the City Limits.   The current 
population of Mt. Angel is approximately 3,790.  The City was incorporated in 1893. Mt. Angel 
has developed a stable economy with strong agricultural, health care, and diversified small 
industrial sectors.     

The City currently operates the wastewater utility under a NPDES permit issued by the Oregon 
Department of Environmental Quality (ODEQ).  The wastewater utility consists of a conventional 
gravity collection system and a facultative lagoon treatment plant with a polishing wetland.  
Treated effluent from the plant is currently disposed of on a seasonal basis by surface water 
discharge to the Pudding River.  The treatment plant is located west of the City.   

The existing Sewerage System Facilities Plan was prepared by Westech Engineering and was 
adopted by the City in 1989.  This document included a list of recommended improvements for 
the wastewater utility and enabled the City to obtain an EPA construction grant for construction 
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of the existing treatment plant.  The plant was constructed in 1992 and has been in service ever 
since.  Due to the age of the 1989 Facilities Plan and the treatment plant, a new Facilities 
Planning document is needed to guide the development of the wastewater utility for the next 
planning period.    

The City received a grant from the Oregon Community Development Block Grant program 
administered by the Oregon Economic and Community Development Department to fund the 
preparation of this plan. 

Additional background and introductory information is presented in Chapter 1 of the plan.  

STUDY AREA AND PLANNING CONSIDERATIONS  
The City’s Comprehensive Plan was developed in the 1980’s and established a large urban 
growth boundary (UGB) encompassing 870 acres, approximately 187 acres of which are outside 
the present City limits. Eventually all areas inside the UGB will be part of the City and will be 
served by the City’s utility systems. The Oregon Department of Land Conservation and 
Development (DLCD) mandates that the planning area for facilities planning be limited to the 
land within the present UGB of the City.  Therefore, the improvements recommended in this plan 
are based on development of land within the UGB in its present location, as well as the existing 
land use zoning for these areas.  It is assumed that no significant development will occur within 
the study area that will require major changes to the existing zoning, and that there will be no 
significant expansions of the UGB within the study period.  Changes in any of these assumptions 
could change the recommendations contained in this facilities plan.  Should significant changes in 
any of the above occur, the facilities plan should be updated accordingly. Additional information 
regarding the study area and planning considerations is presented in Chapter 2.  

The DEQ recommends a minimum 20-year planning period for facilities planning.  In order to 
assess the City’s needs over this time, population growth projections must be made to determine 
future wastewater flows and loads.  The DEQ mandates the use of County coordinated growth 
rates and population projections.   Therefore, the growth rates and population projections used in 
the Facilities Plan are based on figures developed by Marion County. Using the growth rate 
projected by the County, the projected municipal population of Mt. Angel in the year 2035 is 
expected to be approximately 5,544 (see Section 5).   Wastewater flow and load projections are 
detailed in Chapter 5.  

BASIS FOR FACILITIES PLANNING 
During the coming years, improvements to the City’s existing wastewater collection and 
treatment facilities will be required to ensure reliable operation and compliance with regulatory 
standards. Haphazard improvements that do not adequately consider all of the issues that impact 
the system may end up costing the City more in the long run than well thought-out, carefully 
applied solutions.  For example, if a particular sewer pipe cannot convey the volume of 
wastewater that flows into it, a logical solution is to replace the pipe with a larger pipe.  However, 
if the larger pipe is sized only to accommodate the existing flow volumes and future growth 
upstream of the pipe occurs, the pipe size may need to be increased a second time to 
accommodate the flow increases.  Instead of replacing the pipe twice, a more cost-effective 
solution is to replace the pipe once with a pipe sized to accommodate the existing flows plus the 
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anticipated future growth.  As this simple example illustrates, most wastewater facilities are not 
well suited for incremental expansion to accommodate growth.  More often than not, the most 
cost effective solution is to initially size the facilities to accommodate anticipated growth within 
the planning period.  Therefore, this Facilities Plan not only considers the existing deficiencies, 
but also considers what improvements are likely to be required during the planning period as the 
City grows and develops. The intent of the recommendations proposed in the plan is to provide 
the City with reliable wastewater facilities that not only meet current demands, but will also 
adequately serve the City well into the future.  

The City currently operates the wastewater facility under a NPDES permit issued by DEQ.  All 
future facilities must be developed and maintained to ensure that the City can remain in 
compliance with the NPDES permit.  Detailed descriptions of the regulatory requirements 
relevant to the City’s wastewater utility are presented in Chapter 3.  

OVERVIEW OF EXISTING FACILITIES 
Chapter 4 provides a detailed description of Mt. Angel’s existing wastewater collection and 
treatment facilities.   The City currently serves approximately 962 user accounts. The existing 
wastewater facilities consist of a conventional gravity collection system that conveys wastewater 
to the treatment plant.  The gravity collection piping includes approximately 65,000 feet of 
mainline piping, 250 manholes, and 1,000 service laterals.  The flow of wastewater from the users 
to the treatment plant is entirely by gravity. There are no pump stations in the system.  The 
collection system collects large amounts of groundwater infiltration and stormwater inflow (I/I) 
during the winter months and additional I/I corrective measures are recommended.  The City’s 
existing NPDES permit requires that the City prepare and implement an inflow reduction plan.  
The City should prepare this plan as soon as possible using funds set aside for I/I corrective 
measures.  

The treatment facility is located west of Mt. Angel Gervais Road west of the urban growth 
boundary.   The treatment plant consists of a headworks, three facultative lagoons and a polishing 
wetland.  The treated effluent is disinfected using a chlorine gas feed system. During the summer 
months, all wastewater is stored in the lagoons and no discharge occurs from the plant.  During 
the winter months, plant effluent is pumped to the Pudding River for discharge.  Prior to being 
discharged, a sulfur dioxide solution is added to the effluent to remove the toxic form of chlorine.  
The plant also includes an operations building that houses the chemical feed equipment as well as 
a control room, office space, and a laboratory.  An overall schematic representation of the 
existing wastewater collection and treatment system is presented in Figure 4-1. Detailed maps of 
the collection system are included in Appendix C.  The following recommendations are listed at 
the end of Chapter 4.  The background information behind these recommendations is also 
included in Chapter 4.  

 Collection System – A long-term I/I reduction program is recommended. The City currently 
allocates approximately $50,000 per year for I/I reduction efforts.  This commitment should 
be formalized indefinitely.  The City should also consider funding the program at a higher 
rate to increase the rate at which repairs can be made and to offset the impacts of inflation 
over time.  Additional recommendations for a long-term I/I reduction plan are discussed in 
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Chapter 6.  The City should immediately prepare and begin to implement the inflow 
reduction plan required in Schedule C of the City’s NPDES permit. 

 Treatment Plant Access Road – Widen and improve the access road to enable delivery trucks 
to deliver chemicals and other products to the plant operations building.  Also raise the road 
surface as needed to ensure adequate access during high-water events.  

 Lagoon Sludge Removal – The City should plan to remove sludge from the lagoons toward 
the end of the planning period.   

 Treatment Plant Telemetry System – The treatment plant does not have an alarm telemetry 
system.  A modern alarm telemetry system should be installed early in the planning period. 

 Treatment Plant Lagoon Dikes – Remove shrubs, trees, and blackberries from the lagoon dike 
slopes. This should be an annual maintenance item.  

 Treatment Wetland Influent Header Pipe – Rehabilitate or replace the existing distribution 
valves. 

 Treatment Wetland Effluent Control Boxes – Modify the vegetation screens to simplify the 
cleaning process.  

 Treatment Wetland Vegetation Maintenance – The City should begin systematically draining 
each wetland cell and transplanting the vegetation from dense areas to spare areas to fill in 
the existing gaps in the wetland vegetation.  

 Treatment Plant Effluent Pump Station – Install a sluice gate on the influent pipe to make it 
easier to enter the wetwell for maintenance.  

 Treatment Plant Effluent Flow Meter Vault – Modify the valves to enable them to be 
operated from the surface in order to eliminate confined space entry requirements. 

 Treatment Plant Effluent Pump Station Electrical and Control System – The pump station 
electrical power distribution and control system will reach the end of its useful life during the 
planning period. Therefore, the City should plan to update these facilities. 

WASTEWATER FLOWS AND LOADS 
Chapter 5 of the plan includes an analysis of the existing wastewater flow rates, organic loading 
rates, and solids loading rates to the treatment plant.  Population projections are used to estimate 
future flows and loads. The design flows and loads are used to analyze the existing systems. The 
design flows and loads consist of the existing flows and loads, plus the flows and loads due to 
population growth.  The reader is referred to Chapter 5 for a description of the flow projection 
methodology and the results.  Chapter 5 also includes an analysis flow and loading data from of 
the City’s only industrial user (Pepsi Northwest Beverages).  This user currently operates under a 
permit issued by the City.  The analysis presented in Chapter 5 shows that this user has not been 
able to comply with the conditions of the permit issued by the City.   The following 
recommendations are listed at the end of Chapter 5. 

 The City should evaluate the influent flow measurement system and correct any problems to 
ensure that no future erroneous readings are collected.  
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 The City should re-evaluate the policies and approach used to administer the permit for the 
Pepsi Northwest Beverages facility.  This should include an evaluation of the billing 
calculations used to determine the monthly bills for the Pepsi plant as well as the procedures 
used to review the flow and loading data from the plant and enforce the provisions of the 
permit on a monthly basis.  The City should also establish a record keeping procedure to 
establish a long-term data base of flows and loads from the Pepsi plant.  It is critical that the 
City is able to adequately manage the discharges from the Pepsi plant.  Should discharges 
from the Pepsi plant overload or cause upsets of the City’s facility, the DEQ may require the 
City to implement a formal industrial pretreatment program in accordance with 40 CFR 403.   
Such industrial pretreatment programs are typically implemented by larger municipalities and 
are costly to administer.   Such a program would likely require the full time efforts of at least 
one public works staff member.  For the City of Mt. Angel, this would represent a significant 
increase in labor costs for the wastewater utility.  As such, it is critical that the City 
demonstrates to DEQ the ability to manage and control discharges from the Pepsi plant 
without the need for a formal industrial pretreatment program.        

COLLECTION SYSTEM DEFICIENCIES AND RECOMMENDED IMPROVEMENTS 
Chapter 6 presents an analysis of the wastewater collection system.  Current operation and 
maintenance practices are first reviewed and two changes are recommended. The first 
recommendation is to establish a regular cleaning and television inspection program (Program-1).  
The second operational recommendation is to increase funding for the sewer rehabilitation 
program from approximately $50,000 per year to approximately $100,000 per year (Program-2).  
Background information for this recommendation is presented in Section 6.2.5.  Chapter 6 also 
identifies the areas in the City that contribute the highest amounts of I/I and includes 
recommendations for where the City should concentration rehabilitation efforts.  As noted above, 
the City’s existing NPDES permit requires the preparation of an inflow reduction plan.  This plan 
has not been prepared and should be prepared as soon as possible using funds set aside for sewer 
rehabilitation work.   

In addition to operation and maintenance practices, the ability of the existing collection system to 
convey the anticipated wastewater flows is analyzed in Chapter 6.  This analysis shows that the 
existing system lacks the capacity to adequately convey existing and projected wastewater flows.  
A hydraulic model was used to simulate flow through the collection system.  At design flows, the 
model predicts widespread surcharging and raw sewage overflows.   In order to correct these 
problems improvements to the collection system are identified.  These improvements largely 
consist of replacing undersized sewer pipes with larger diameter pipes.  A listing of the 
recommended collection system projects is included in Chapter 6.  These improvements are later 
prioritized in Chapter 8 to develop the recommended Capital Improvement Plan (see below).    

TREATMENT SYSTEM DEFICIENCIES AND RECOMMENDED IMPROVEMENTS 
Chapter 7 includes an analysis of the treatment system. The treatment plant is evaluated with 
respect to its ability to adequately treat and dispose of the projected wastewater flows and loads 
during the planning period.  In general, this analysis shows that the treatment plant should be able 
to adequately treat the anticipated flows and loads during the planning period as long as two 
conditions are met. The first is that actual population growth does not exceed projected growth 
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rates. The second condition is that discharge from the Pepsi NW Beverages plant does not exceed 
the flow and loading limits listed in the current permit for the facility.   Based on the assumption 
that these two conditions are met, no major wastewater treatment expansion project (e.g., adding 
new lagoons or other unit processes) is recommended.   A notable exception to this statement is 
the existing headworks that lacks the ability to convey peak wastewater flowrates.  As such, a 
new headworks is recommended.  A number of other smaller scale improvements are 
recommended to address existing shortcomings and to update equipment that will likely become 
obsolete during the planning period.  The recommended improvements also include the removal 
of the sludge from the first lagoon cell.  Each of the recommended projects are described in 
Chapter 7.       

RECOMMENDED CAPITAL IMPROVEMENT PLAN 
The Facilities Plan identifies a number of deficiencies and includes several recommended 
improvement projects.   Some of these projects are more critical than others.  Some projects 
should be constructed early in the planning period. While other projects are not needed 
immediately, but will be needed as the City expands and the existing system continues to age.   

A prioritizing process was developed to rank the improvement projects. Factors utilized in the 
prioritizing process included several measures of criticality, as well as the cost/benefit ratio of 
each project.  This process identified essential, high benefit to cost projects for early 
implementation, and the deferral of less critical, lower value projects. Each of the projects 
identified in the plan were examined and assigned a priority for implementation and appear in 
Table ES-1 below.   

Priority 1 projects are considered to be needed immediately.  They have been developed to 
resolve existing or near term system deficiencies. It is recommended that Priority 1 improvements 
are undertaken as soon as practical.  Priority 2 projects will be needed beyond the near term of the 
Priority 1 projects to improve the quality of service throughout town.  Although not critical at this 
time, they will likely be required at the some point during the planning period.  Priority 3 projects 
are long term improvements designed to provide sanitary sewer service to areas that develop in 
response to population growth.  While important, they are not considered to be critical at the 
present time and should not be included in the City’s list of proposed improvements for the next 
20 year planning period. 

At a minimum, all of the Priority 1 and Priority 2 improvements should be included in the CIP.  
The Priority 3 improvements are largely growth driven.  It is envisioned that these improvements 
will be constructed as part of future development and that individual developers will construct 
and pay for the Priority 3 improvements on an incremental basis.   

It is recommended that the City implement the Priority 1 improvements as soon as possible.  
Work on the Priority 1 improvements should begin immediately after agency approval and City 
adoption of this Facilities Plan.  It is anticipated that Priority 2 projects will be required later in 
the planning periods and may be constructed as finances become available and as the need arises.   
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Several potential funding programs are available to assist Cities with the funding of major 
infrastructure improvements.  Several of these programs are identified and discussed in Chapter 
8.  Even with funding assistance increases in user rates and SDC fees are likely to be needed. As 
a parallel work effort to this facilities plan, the City also performed a sewer rate and SDC fee 
study (Appendix G).  The financial analysis includes recommendations for rate increases that are 
needed to fund the recommended capital improvements. 
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Table ES-1│Recommended Capital Improvement Priorities  

Project 
Code 1 Project Priority 

Total Estimated 
Project Cost 2 

G-1 Main Trunk Sewer – Manhole #5 to New Manhole #100 1 $ 612,000 

G-2 North Trunk Sewer – Marquam St. MH #100 to Pershing St. MH #20 1 $ 340,000 

G-3 North Trunk Sewer - Marquam Street MH #20 to Railroad MH #25 1 $142,000 

G-4 North Trunk Sewer - Marquam Street MH #25 to Main St MH #60 1 $375,000 

G-5 South Trunk Sewer - Segment 1 New MH #100 to May Street MH #130 1 $596,000 

G-8 South Trunk Sewer - MH #136 to MH #146 1 $357,000 

G-14 Construct New Line from MH 115 to MH 109 1 $50,000 

T-1 Treatment Plant Access Road Improvements 1 $85,000 

T-4 Wetland Improvements, effluent boxes, influent valves 1 $69,000 

T-5 Effluent Pump Station Confined Space Entry Improvements 1 $39,000 

 Subtotal Priority 1…. $ 2,665,000 
 

G-6 South Trunk Sewer - May Street MH #130 to MH #135 2 $ 171,000 

G-7 South Trunk Sewer – South. Pershing Street MH #135 to MH #136 2 $128,000 

T-2 Headworks Improvements 2 $528,000 

T-3 Lagoon Cell 1 Sludge Removal 2 $888,000 

T-6 Effluent Pump Station Electrical and Control System Modernization 2 $460,000 

T-7 Facilities Plan Update 2 $75,000 

 Subtotal Priority 2…. $ 2,250,000 

G-9 Sewer Basin 1 Trunk Sewer 3 $ 493,000 

G-10 Sewer Basin 2 West Trunk Sewer 3 $300,000 

G-11 Sewer Basin 2 East Trunk Sewer 3 $252,000 

G-12 Sewer Basin 3 Trunk Sewer 3 $336,000 

G-13 Sewer Basin 7 Southwest Trunk Sewer 3 $ 552,000 

 Subtotal Priority 3…. $ 1,933,000 

 TOTAL…. $ 6,848,000 

Recurring Annual Programs   

Pgm-1 Sewer Cleaning and Inspection Program (Program – 1)  $13,000 

Pgm-2 Annual I/I Correction Program (Program – 2)  $100,000 

 Subtotal Recurring Annual Programs…. $ 113,000 

1 Project Code Legend: 
          G = Gravity Sewer            T = Treatment             Pgm = Improvement Program            

2 See Section 8.3 for basis of project cost estimates   
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INTRODUCTION CHAPTER  1 

1.1 INTRODUCTION 
The City of Mt. Angel is located in the agricultural area of north central Marion County in the 
heart of the Willamette Valley.   The urban growth boundary encompasses approximately 870 
acres.  Of this area, approximately 683 acres are located within the City Limits.   The current 
population of Mt. Angel is approximately 3,790.  The City was incorporated in 1893. Mt. Angel 
has developed a stable economy with strong agricultural, health care, and diversified small 
industrial sectors.     

The City currently operates the wastewater utility under a NPDES permit issued by the Oregon 
Department of Environmental Quality (ODEQ).  The wastewater utility consists of a conventional 
gravity collection system and a facultative lagoon treatment plant with a polishing wetland.  
Treated effluent from the plant is currently disposed of by surface water discharge to the Pudding 
River.  The treatment plant is located west of the City.   

The existing Sewerage System Facilities Plan was prepared by Westech Engineering and was 
adopted by the City in 1989.  This document included a list of recommended improvements for 
the wastewater utility and enabled the City to obtain an EPA construction grant for construction 
of the existing treatment plant.  The plant was constructed in 1992 and has been in service ever 
since.  Due to the age of the 1989 Facilities Plan and the treatment plant, a new Facilities 
Planning document is needed to guide the development of the wastewater utility for the next 
planning period.  The analysis presented in this facilities plan shows that despite its age, the 
existing treatment plant has a significant amount of reserve capacity. This is largely due to the 
fact that the original design of the plant was based on fairly aggressive population growth 
projections that have not materialized.  For example, the growth model used as the basis for the 
plant design estimated a population of 4,100 people in the year 2000.  The current population of 
Mt. Angel is approximately 3,700.  As such, the plant has a fair amount of reserve capacity and 
the treatment plant improvement projects recommended in this plan are generally needed to 
modernize the facilities rather than to increase treatment capacity.   

1.2 AUTHORIZATION 
The City authorized Westech Engineering to proceed with the preparation of this Wastewater 
Facilities Plan in the summer of 2012.  The plan has been prepared to meet the current 
requirements of the regulatory and funding agencies. 

1.3 PURPOSE 
The purpose of this plan is to provide a comprehensive evaluation of the City’s wastewater 
system with respect to its existing and future needs, identify improvements and associated costs 
necessary to meet those needs, and provide the City with a framework for the provision of 
wastewater service through the year 2035.   
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This plan will assist the City in the planning and implementation of capital improvements and 
will assist the development community as the wastewater system is expanded for future growth.  
The plan will benefit the current and future residents of the City by enhancing the quality of life 
through improved water quality, planned growth, scheduled improvements, and an equitable 
distribution of improvement costs. 

1.4 SCOPE OF STUDY 
The scope of the Wastewater Facilities Plan is intended to comply with the applicable 
requirements of DEQ and the City.  Study area characteristics were identified and included both 
physical and socioeconomic conditions.  Existing population and land use were examined and 
projected into the future.  

The existing wastewater system was investigated.  Data was collected on the existing wastewater 
collection and treatment systems from operating records, conversations with City staff, on-site 
investigations, maps, as-built records, and other pertinent documentation.  Existing facilities were 
evaluated in terms of location, sizing, capacity, condition, limitations, and performance.  
Consideration was given to the manner in which existing and proposed facilities could be used in 
the future as the study area develops to City zone densities.   

Typical wastewater characteristics were identified in terms of loads, flows, strength and I/I 
allowances throughout the year.  Future characteristics were projected to establish capacity 
requirements.  Flows were addressed for both dry period and wet period conditions, and unit 
design values were established.  Future wastewater characteristics were projected. 

The basis for planning was established.  Applicable regulatory requirements were identified and 
addressed, including current and future treatment criteria and discharge standards.  The design 
capacity of the City’s collection piping and treatment facilities was examined to determine 
impacts to present and future operation of wastewater facilities.  Alternatives were identified for 
collection, treatment, and effluent disposal/reuse.  Alternatives for system administration were 
identified and evaluated.   

Nonviable options were screened out, and a limited number of selected alternatives were 
established and evaluated in detail.  Finally, a recommended plan was identified that will enable 
the City to provide wastewater collection and treatment within the study area.  This plan includes 
preliminary design data, capital improvement and operational costs, and a potential financing 
plan. 

1.5 PREVIOUS STUDIES AND REPORTS 
The following reports and studies were referenced in the preparation of this study: 

 Construction Drawings, Sewerage System Improvements, Mt. Angel, Oregon, Westech 
Engineering, Inc., December, 1991. 

 Construction Drawings, Mt. Angel WWTP Dechlorination Improvements, Mt. Angel, Oregon, 
Westech Engineering, Inc., June, 2006. 

 Facilities Plan Update, Mt. Angel, Oregon, Westech Engineering, Inc., September 1983.  
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 Mt. Angel Sanitary Sewer Mainline TV Inspection Reports, Mt. Angel, Oregon, Westech 
Engineering, Inc., May 1995. 

  Precipitation-Frequency Atlas of the Western United States (NOAA Atlas 2), Volume X- 
Oregon, by US Department of Commerce, National Oceanic and Atmospheric 
Administration, National Weather Service. 

 Sewerage System Facilities Plan Update, Mt. Angel, Oregon, Westech Engineering, Inc., 
October 1989. 

 Sewer System Facilities Planning Report and Sewer System Evaluation Study, Mt. Angel, 
Oregon, Westech Engineering, Inc, May 1978. 

 Soil Survey of Marion County Area, Oregon, USDA Soil Conservation Service, September 
1972. 

1.6 WASTEWATER TERMS AND DEFINITIONS 
An understanding of key wastewater terms and definitions is necessary for an understanding of 
the discussions in this and subsequent sections.  The following does not include all terms used in 
this report, but will provide a useful glossary for those readers not familiar with wastewater 
terminology.  The different sewage flow classifications are defined in Chapter 5. 

 Aerobic - Microorganisms living in the presence of free oxygen, or biological treatment 
processes that occur in the presence of oxygen. 

 Anaerobic - Microorganisms capable of living without the presence of free oxygen, or 
biological treatment processes that occur in the absence of oxygen. 

 Anoxic Denitrification - The process by which nitrate nitrogen is converted biologically to 
nitrogen gas in the absence of oxygen.  This process is also known as anaerobic 
denitrification. 

 Attached Growth Process - A biological treatment process in which the microorganisms 
responsible for the conversion of the organic matter or other constituents in the wastewater to 
gases and cell tissue are attached to some inert medium such as rocks, slag, ceramic or plastic 
materials.  Attached growth treatment processes are also known as fixed film processes. 

 Biological Treatment Processes - Treatment processes by which the stabilization and 
decomposition of organic material in sewage is accomplished by living microorganisms.  The 
organic matter is used as a food source for microorganisms, and converted to forms which 
can either be removed from the waste stream (soluble organics) or are sufficiently stabilized 
to allow disposal without negatively affecting the environment (insoluble organics). 

 Biological Nutrient Removal - The removal of nitrogen and/or phosphorus with biological 
treatment processes. 

 BOD (Biochemical Oxygen Demand) - The amount of oxygen required to biologically 
stabilize the organic material in sewage by aerobic treatment processes.  All references to 
BOD in this report are to 5-day BOD at 20C (BOD5). 

 Chlorine Residual - The measured residual of chlorine used in disinfecting wastewater. 
Chlorine residual can exist in two forms; combined or free.  The specific form is dependent 
on the rate of formation, which is controlled by the pH and temperature.  A free chlorine 
residual is the most effective in achieving disinfection. 
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 Facultative Processes - Biological treatment processes in which the organisms can function in 
the presence or absence of molecular oxygen. 

 Fecal Coliform - Bacteria which are used as an indicator of fecal pollution. 

 Industrial Wastes - Wastes produced as a result of manufacturing or processing operations. 

 Infiltration/Inflow (I/I) - Groundwater and stormwater which enters the sanitary sewer 
system. 

 Excessive I/I - Portion of infiltration or inflow which can be removed from the sewerage 
system through rehabilitation at less cost than continuing to transport or treat that portion of 
I/I. 

 Infiltration - Water that enters the sewage system from the surrounding soil. Common points 
of entry include broken pipe and defective joints in pipe and manhole walls.  Although 
generally limited to sewers laid below the normal groundwater level, infiltration also occurs 
as a result of rain or irrigation water soaking into the ground and entering mains, manholes, 
or shallow house sewer laterals with defective joints or other faults. 

 Base Infiltration - Water that enters the sanitary sewer system from the surrounding soil 
during periods of low groundwater levels. 

 Rainfall Induced Infiltration - Additional infiltration which enters the sewerage system during 
and for several days after a period of rainfall.  Rainfall often percolates into sewer ditches, 
especially ditches with granular backfill, and establishes a perched water table.  This water 
then infiltrates into faulty sewers and manholes. 

 Sludge - Solid and semisolid residuals resulting from wastewater treatment operations.  
Sludge, a biosolid, must periodically be removed from treatment systems. 

 Inflow - Stormwater runoff which enters the sewerage system only during or immediately 
after rainfall.  Points of entry may include connections with roof and area drains, storm drain 
connections, holes in manhole covers in flooded streets, and manhole cones located in ditch 
lines and that do not have watertight joints. 

 Lagoon (Stabilization Pond) - A shallow basin constructed by excavating the ground and 
diking, for the purpose of treating raw sewage by storage under conditions that favor natural 
biological treatment and accompanying bacterial reduction. 

 Nitrification - The biological process by which ammonia nitrogen is converted first to nitrite, 
then to nitrate. 

 Denitrification - The biological process by which nitrate is converted to nitrogen and other 
gaseous end products. 

 NPDES - National Pollutant Discharge Elimination System. 

 pH - The degree of acidity or alkalinity of waste water, 7.0 being neutral, a lower number 
being acidic, and a higher number being basic. 

 Sanitary Sewage - Waterborne wastes principally derived from the sanitary conveniences of 
residences, business establishments, and institutions. 

 Suspended Growth Process - A biological treatment process in which the microorganisms 
responsible for the conversion of the organic matter or other constituents in the wastewater to 
gases and cell tissue are maintained in suspension within the liquid. 
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 TSS (Total Suspended Solids) - All of the solids in sewage that can be removed by settling or 
filtration.  The quantity of TSS removed during treatment impacts the sizing of sludge 
handling and disposal processes, as well as the effectiveness of disinfection. 

 Wastewater - The total fluid flow in a sewerage system.  Wastewater may include sanitary 
sewage, industrial wastes, and infiltration and inflow (I&I). 
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STUDY AREA AND PLANNING CONSIDERATIONS CHAPTER  2 

2.1 INTRODUCTION 
Mt. Angel is located northeast of Salem in the agricultural area of north central Marion County.   
State Highway 214 bisects the City north to south.  The City’s Comprehensive Plan was most 
recently updated in 2009 and establishes a large urban growth boundary (UGB) encompassing 
roughly 870 acres.  Approximately 683 acres of land within the UGB is located within the current 
City limits. Eventually all areas inside the UGB will be part of the City and will be served by the 
City’s utility systems. Figure 2-2, presented at the end of this chapter for formatting reasons, is a 
vicinity map depicting these features. 

2.2 STUDY AREA 
The City of Mt. Angel currently provides wastewater service to all areas within the City limits.  
The study area of this report is the entire area within the UGB.  

The improvements recommended in this plan are based on the development of land within the 
UGB in its present location, as well as the existing land use zoning for these areas.  It is assumed 
that no significant development will occur within the study area that will require major changes to 
the existing zoning, and that there will be no significant expansions of the UGB within the study 
period.  Changes in any of these assumptions could change the recommendations contained in 
this plan.  Should significant changes in any of the above occur, this plan should be updated 
accordingly. 

The location of the UGB, City limits and land use zoning designations for Mt. Angel are shown 
in Figure 2-3 presented at the end of this chapter. 

2.3 STUDY PERIOD 
Choosing a “reasonable” design period for which a utility system should be designed is a 
somewhat arbitrary decision.  If the design period is too short the public faces the prospect of 
continual upgrades and replacements as demands exceed capacity.  On the other hand, choosing a 
design period that is too long can lead to facilities with excess capacity that may never be needed 
if population growth does not occur at the projected rates. Such facilities can place an economic 
burden on the present population and may become obsolete before being fully utilized. 

The Oregon Department of Environmental Quality (ODEQ) has established 20 years as a proper 
planning period for sanitary sewer system improvements.  This report will evaluate the 
anticipated sewage collection, pumping, treatment, and disposal needs for the 20 year planning 
period. The collection system piping will be planned for the ultimate development of land within 
the UGB based on current land use designations.  Although this may result in capacities greater 
than those needed during the 20-year planning period, sewage collection lines are, by their very 
nature, unsuited for incremental expansion without extensive capital outlays.  The planning 
period for proposed wastewater treatment systems will be 20 years from the projected completion 
of the improvements.  
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It should be recognized that projections into the future are subject to many variables and 
assumptions, some of which may prove inaccurate.  Accordingly, it is recommended that the City 
review its wastewater system at five-year intervals and update this report as appropriate. 

2.4 PHYSICAL ENVIRONMENT 

2.4.1 Climate and Rainfall Patterns 

The study area is located on the Willamette Valley floor immediately west of the cascade 
foothills.  The climate in Mt. Angel is relatively mild throughout the year, characterized by cool, 
wet winters and warm, dry summers.  Irrigation in the summer months is common due to low 
precipitation.  

Extreme temperatures in the study area are rare. Days with maximum temperature above 90°F 
occur only 5-15 times per year on average, and temperatures below 0°F occur only about once 
every 25 years.  Mean high temperatures range from the low 80s in the summer to about 40°F in 
the coldest months, while average lows are generally in the low 50s in summer and low 30s in 
winter.  

Although snow falls nearly every year, amounts are generally quite low.  Willamette Valley floor 
locations average less than 10 inches per year, mostly during December through February.  High 
winds occur several times per year in association with major weather systems. 

Relative humidity is highest during early morning hours, and is generally 80-100 percent 
throughout the year.  During the afternoon, relative humidity is generally lowest, ranging from 
70-80 percent during January to 30-50 percent during summer.  Annual evaporation is about 35 
inches, mostly occurring during the period April through October.   

Winters are likely to be cloudy. Average cloud cover during the coldest months exceeds 80 
percent, with an average of about 26 cloudy days in January. During summer, however, sunshine 
is much more abundant, with average cloud cover less than 40 percent.  More than half of the 
days in July are clear. 

There are extensive weather records for the North Willamette Valley Experiment Station located 
north of Mt. Angel.  While the data from this weather station is not specifically for Mt. Angel, 
these values are generally believed to be representative for the immediate area around the City.  
Despite daily and weekly variations, the annual average climate is representative. The City also 
measures daily precipitation at the wastewater treatment plant.  

The study area receives an average of approximately 42.6 inches of precipitation annually, with 
the majority of the rainfall occurring during the winter months.  The wettest year (since 1963) 
was 1996 when approximately 74.1 inches of rainfall was measured.  Approximately 79% percent 
of the annual precipitation occurs between November 1 and April 30.   

2.4.2 Topography 

The area within Mt. Angel’s UGB is relatively flat and generally slopes from the southeast to the 
northwest.  Elevations range from approximately 300 feet in the Southeast to 150 feet in the 
Northwest.  The UGB is situated on a bench with Walker Ditch to the South, Zollner Creek to the 
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North, and Pudding River to the west.  Mount Abbey is located to the southeast of the City 
outside the UGB.  The Mt. Angel Abbey is located on this hill.  Within the UGB, the gently 
sloping terrain is well suited for the construction of a gravity collection system.  Mt. Angel is one 
of few Cities in the area that does not have a single pumping station in sanitary sewer collection 
system.  All wastewater generated in the City flows by gravity into the treatment plant.   

2.4.3 Soils 

Soil surveys for the areas within the Mt. Angel UGB are available from the U.S. Department of 
Agriculture Soil Conservation Service.  Eleven different soil types have been identified and 
mapped within the study area and appear on Figure 2-4, presented at the end of this chapter. 

Each soil type has unique qualities and while some may be excellent for agriculture they may 
pose substantial problems with regard to foundation suitability.  There do not appear to be any 
soil types that are unsuitable for the construction wastewater system infrastructure from a 
foundation stability point of view. The construction of significant structures—buildings and 
tanks—recommended by this report will require detailed geotechnical reports that will be 
performed during the design development phase. 

2.4.4 Geologic Hazards 

Known geologic hazards within the study area include seismic concerns and flooding.   

2.4.4.1 Seismic 

The 2008 U.S. Geological Survey (USGS) National Seismic Hazard Maps display earthquake 
ground motions for various probability levels across the United States.  These factors are applied 
in the seismic provisions of building codes, insurance rate structures, risk assessments, and other 
public policy. A review of these maps identifies Oregon as having a relatively high seismic risk.  
The Oregon Structural Specialty Code shares this assessment and has adopted similar ground 
motion data as the USGS.  Seismic risk factors for structures are typically influenced by a 
combination of factors including the geographical location, specific building and structural 
configurations, and local soil types.  The construction and rehabilitation of significant structures 
recommended by this report (buildings and hydraulic structures) will require detailed 
geotechnical reports and seismic evaluations.   

2.4.4.2 Flooding 

The Pudding River located west of the City is the primary stream near the study area.  The 
Federal Emergency Management Agency (FEMA) has established a 100-year floodplain 
designation and insurance ratings for the study area.  While sometimes referred to as the “100 
year flood”, it is more accurate to consider the event to have a one percent chance of occurrence 
in any year, or a 10 percent chance of occurrence during any 10 year period.  During a 100 year 
flood the Pudding River as well as other intra-basin drainage channels rise out of their normal 
channels creating a large flood plain.  The limits of this floodplain are defined by FEMA and are 
presented on Figure 2-5, which appears at the end of this chapter.  Flood profiles and maps for the 
streams in and around the study area are included in the Flood Insurance Study prepared for 
Marion County and appear on Flood Insurance Rate Maps (FIRMs).  It should be noted that the 
FEMA flood boundaries are based on flood elevations.  Therefore the actual inundation 
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boundaries may vary due to localized topographical variations.  Final determinations of whether a 
specific property is affected must be determined based on a topographic survey of the property in 
question.  As shown in Figure 2-5, the Pudding River floodplain does not appear to extend into 
the study area. However, the small tributaries that flow through the study area into the Pudding 
River were not included in the FEMA study and some flooding near these streams should be 
anticipated as was observed during recent major flood events (e.g., February 1996). 

2.4.5 Public Health Hazards 

There are no known public health hazards with the City of Mt. Angel.  

2.4.6 Energy Production and Consumption 

Electricity is provided to the community by Portland General Electric.  Natural gas service is 
provided by Northwest Natural Gas. There are no known power generation facilities with the 
City.  

2.4.7 Water Resources 

The City’s present water supply is from groundwater.  The City does not utilize any surface 
water.  The City currently supplies water to the community from one of three wells. The wells 
range in depth from 600 to 800 feet.   

2.4.8 Flora and Fauna 

The study area encompasses upland areas as well as riparian areas associated with the Pudding 
River and its tributaries.  Therefore, there is a wide variety of plant and animal life within the 
study area.  Common plants include Douglas Fir, hardwood trees such as Oregon White Oak, 
Ash, Alder, Maple, Oregon Grape, Dogwood, Wild Rose, Sycamore, and Poplar.  Common 
wildlife species include Muskrat, Beaver, Opossum, Raccoon, Skunk, Coyote, and Deer.   The 
Pudding River provides habitat for rainbow trout, coastal cutthroat trout, dace, sculpin, salmon, 
and steelhead.  

2.4.9 Environmentally Sensitive Areas 

The Pudding River, Zollner Creek, and the riparian areas and wetlands adjacent to these natural 
waterways are considered to be environmentally sensitive areas.  Figure 2-6 included at the end of 
this chapter shows the locations of designated wetlands within the study area.  

2.5 SOCIOECONOMIC ENVIRONMENT 
Growth within the study area will depend on socioeconomic conditions within the City of Mt. 
Angel.  The following section contains a general discussion of economic conditions, trends, 
population, land use, and public facilities relating to the both the study area and the City. 

2.5.1  Economic Conditions and Trends 

Mt. Angel’s economy is based primarily on agriculture and health care.  Mt. Angel serves as a 
business center for nearby agricultural operations.  The City also includes several assisted care 
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living facilities and some light industrial activity.  The economic activity in Mt. Angel is 
relatively stable and large boom or bust cycles do not seem likely in the foreseeable future.   

2.5.2 Population and Growth Projections 

Mt. Angel’s population in 2009 was 3,7901.   In 2009 Marion County updated the coordinated 
population projections for all Cities in the County (Marion County Ordinance No. 1291, October 
7, 2009).  The County coordinated average annual growth rate for the City is estimated to be 
1.08% from 2010 through 2030.  With this growth rate the population is expected to grow to 
5,544 by the year 2040.  

An in depth discussion of future population growth is presented in Chapter 5 -Wastewater Flows 
and Loads. 

2.5.3 Land Use 

The City’s Comprehensive Plan was originally developed in 1977 and most recently updated in 
2009.  The Comprehensive Plan includes a large urban growth boundary (UGB) that encompasses 
approximately 870 acres with approximately 683 acres within the current City Limits. 

Eventually the entire area within the UGB will be part of Mt. Angel and will be served by the 
City's utility systems. The planning area is made up of land in two general categories, namely 
land inside of City limits and land outside of the City limits, all of which is inside the Urban 
Growth Boundary. Land use zoning in Mt. Angel is comprised primarily of residential uses, 
although the Comprehensive Plan sets aside large areas for industrial and commercial 
development. Total areas under each zoning designation are listed in Table 2-1and ranked in 
Figure 2-1. A map showing the UGB, City limits and land use zoning areas appears on Figure 2-3 
at the end of this chapter. 

The majority of the land within the City limits is currently developed or partially developed.  The 
majority of the land inside the UGB, but outside the City limits, is undeveloped or 
underdeveloped.  Of the undeveloped land inside the planning area and outside the City limits, 
the vast majority (approximately 90%) is zoned for low-density residential use and the remainder 
for a mix of industrial and public.    
  

                                                 
1 Census data, Population Research Center 
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Table 2-1│Approximate Areas by Land Use Zone 

Land Use 

Area inside 
City Limits 

Area in UGB & 
Outside City 

Limits 

Total 

(Acres) ( % ) 

Commercial 35.3 0 35.3 4% 

High-Density Residential 70.0 0 70 8% 

Low-Density Residential 232.6 166.7 399.3 46% 

Industrial 87.6 6.5 94.1 11% 

Public 158.0 4.3 162.3 19% 

Right of Ways 99.5 9.5 108 12% 

Total (Acres) 683 187 870 100% 

 

 

Figure 2-1│ Ranked Land Uses 
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Figure 2-2│Study Area and Vicinity Map 
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Figure 2-3│Comprehensive Plan Designations 
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Figure 2-4│Soils Map  

 
  



City of Mt. Angel  CHAPTER  2 
Wastewater System Facilities Plan  Study Area and Planning Considerations 
 

Westech Engineering, Inc.     2-10

Figure 2-5│100 Year Flood Plain  Map  
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Figure 2-6│Wetlands Map  
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BASIS OF PLANNING CHAPTER  3 

3.1 INTRODUCTION 
The purpose of this chapter is to present an overview of the regulatory requirements as well as the 
basic design criteria used to develop and evaluate the various alternatives.  This chapter presents 
the common baseline used to evaluate each of the recommended improvements. All of the 
recommended improvements must meet all applicable regulatory requirements and provide 
reliable service for a reasonable cost. 

3.2 REGULATING AGENCIES 
The U.S. Environmental Protection Agency (EPA) regulates disposal and/or reuse of sewage 
sludge and septage, as well as the discharge of wastewater effluent, whether to surface waters or 
subsurface disposal.  The basis of the regulations imposed or overseen by the EPA is the Federal 
Water Pollution Control Act of 1972 (Public Law 92-500) often referred to as the Clean Water 
Act (CWA).  The scope of the Clean Water Act has been revised and expanded over the 
subsequent years.  The EPA promulgates regulations to implement the requirements of the CWA 
and subsequent legislation, and is required to coordinate its requirements with other federal 
agencies such as the National Oceanic and Atmospheric Administration, the U.S. Army Corps of 
Engineers, the U.S. Fish and Wildlife Service, and with state agencies such as the Department of 
Environmental Quality (DEQ), the Department of Fisheries, and the Department of Health. 

In Oregon, the Oregon Department of Environmental Quality (DEQ) is the EPA’s delegated 
agency to implement the Clean Water Act.      

3.3 EXISTING PERMIT REQUIREMENTS 
The City’s existing treatment plant is regulated under a National Pollutant Discharge Elimination 
System (NPDES) permit issued by DEQ (Appendix A). The existing permit has expired and the 
City has submitted a timely renewal application to the DEQ.  Under these circumstances, the 
DEQ allows permit holders to continue to operate under the old permit until a new permit is 
issued.   

The City is currently permitted to discharge treated effluent to the Pudding River from November 
1 through April 30 of each year.  No discharge is allowed from May 1 through October 31.  The 
permit does allow discharge during the month of May with special approval from the DEQ.  
However, discharge during the month of May is not likely to be approved unless unusually wet 
weather conditions occur during the month of April and are expected to continue into May. In 
addition to seasonal limitations, the NPDES permit includes several other limitations with respect 
to effluent quality and quantity (Table 3-1).    The rate at which water can be discharged is also 
limited by the flowrate in the Pudding River (Table 3-2).   Operators must check the stream flow 
in the Pudding River on a daily basis and adjust the discharge rate to ensure compliance with 
Table 3-2. To facilitate this, the City established a stream gauging station on the Pudding River 
when the treatment plant was originally constructed.   



City of Mt. Angel  CHAPTER  3 
Wastewater System Facilities Plan  Regulatory Requirements 
 

Westech Engineering, Inc.   3-2

Finally the NPDES permit establishes a mixing zone in the Pudding River. The mixing zone is 
defined as that portion of the Pudding River extending from a point ten feet upstream of the 
outfall to one hundred feet downstream from the outfall.   

Table 3-1│Current NPDES Permit Discharge Limitations 

NPDES Permit Schedule A, Treated Effluent, Outfall 001(Pudding River) 
Discharge Permitted November 1 – April 30  

Constituent Max. Concentration (mg/L) Max. Mass Load (lb/day) 
 Avg. Monthly Avg. Weekly Avg. Monthly Avg. Weekly Daily 

BOD5 20 30 300 450 600 
TSS 20 30 300 450 600 
pH Range 6.0 – 9.0 
E. coli Bacteria Monthly Geometric Mean 126 cts/100 ml 
 Maximum Single Sample 406 cts/100 ml 
BOD5 Removal Efficiency Min. Monthly Average Removal 85% 
TSS Removal Efficiency Min. Monthly Average Removal 85% 
Total Chlorine Residual Maximum Monthly Average 0.13 mg/L 

 

Table 3-2│Receiving Stream Flow Discharge Rate Limitations 

Pudding River Flow (cfs) Maximum Effluent Flow (mgd) 
100-199 0.30 
200-299 0.68 
300-399 1.10 
400-499 1.50 
500-599 1.90 
600-699 2.28 
700-799 2.76 
800-899 3.24 
900-999 3.72 

Greater than or equal to 1000 4.20 

3.3.1 Mixing Zone 

The City’s outfall diffuser in the Pudding River utilizes four ports fitted with duck bill check 
valves to distribute effluent in the receiving water.   The NPDES permit defines the mixing zone 
for this outfall as that portion of Pudding River extending from a point ten feet upstream of the 
outfall to a point one hundred feet downstream from the outfall.  The Zone of Immediate Dilution 
(ZID) is defined as that portion of the mixing zone that is within ten feet of the point of discharge.   

In May of 2010, the DEQ completed an outfall mixing zone study for the City (Appendix D). The 
study was conducted in accordance with the DEQ’s 2007 Internal Management Directive 
regarding regulatory mixing zones.  A Level 1 mixing zone study was completed.  The DEQ 
concluded that a Level 1 study was appropriate because of the following observations.  

 Mt. Angel is a “minor” NPDES permit holder. 

 The discharge has no reasonable potential to exceed acute criteria other than potentially 
chlorine or ammonia.  
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 The available dilution is greater than 20 times 25% of the critical flow.         

To address chlorine toxicity, the permit includes relatively low chlorine limits.  In order to 
comply with these limits, the effluent is dechlorinated prior to discharge. Therefore, there is no 
reasonable potential for the discharge to violate chlorine toxicity criteria.   As part of the 2005 
permit renewal process the DEQ conducted a reasonable potential analysis for ammonia toxicity 
and concluded that there was also no reasonable potential for acute or chronic ammonia toxicity 
from the discharge into the receiving stream.      

The environmental mapping summary of the mixing zone report indicated that there are no 
nearby public recreation areas, no drinking water intakes within 0.5 miles, and no other nearby 
dischargers with NPDES permits. 

3.3.2 Future Permit Modifications 

As part of the permit renewal application completed in 2009, the City requested that DEQ 
revaluate the parameters of the stage discharge curve (Table 3-2).  The stage discharge 
parameters listed in Table 3-2 were determined by chlorine toxicity at the edge of the mixing 
zone.  The City recently installed a dechlorination system to remove free chlorine from the treated 
effluent prior to discharge. Therefore, the stage discharge parameters are obsolete and should be 
revised based on the current nature of the City’s discharge.  For the purposes of this plan, it has 
been assumed that the stage discharge limitations will be relaxed or eliminated when the permit is 
renewed.  

3.4 RECEIVING STREAM BACKGROUND INFORMATION 
The Pudding River is a tributary of the Molalla River which is a tributary of the Willamette River.  
In addition to the general water quality standards included in OAR 340-041, the Pudding River 
has also been listed on the 303d list for several parameters. This listing means the Pudding River 
does not meet the water quality standards for certain parameters.  In these cases, the DEQ is 
required to establish Total Maximum Daily Loads (TMDLs) of pollutants that are believed to 
affect the particular water quality impairment. The TMDL may assign waste load allocations 
(WLA) to pollution sources such as Mt. Angel’s effluent discharge.   

In 1993, the DEQ completed a TMDL to address dissolved oxygen impairment in the Pudding 
River.   This TMDL contained WLAs for the summer months.   Since Mt. Angel only discharges 
during the winter months, the 1993 TMDL had no affect on the NPDES permit for the City’s 
treatment plant.   

In 2008, the DEQ completed a TMDL to address 30 water quality impairments in the Molalla-
Pudding River Subbasin.   Of this number, approximately seven of the listings are on the main 
stem of the Pudding River and, therefore, have the potential to impact the City.  The City’s 
existing permit expired in 2009 and a renewal is pending.   Once the renewal is completed, the 
DEQ will likely update the permit to include additional limitations that may be required to 
address the 2008 TMDL and the Molalla-Pudding Subbasin Water Quality Management Plan.  
Therefore, a review of the 2008 TMDL was completed as part of this facilities planning effort.    
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The 2008 TMDL includes waste load allocations (WLAs) for several parameters in the Pudding 
River including temperature, bacteria, pesticides, nitrate, and metals.  WLAs are the amount of a 
particular pollutant that may be discharged from a source such as Mt. Angel’s wastewater 
treatment plant.  

 Temperature TMDL 
Mt. Angel discharges treated wastewater effluent to the Pudding River during the winter months 
only.  During this time, the temperature of the City’s effluent stream is lower than the maximum 
temperature allowed in the Pudding River. Therefore, Mt. Angel’s wastewater discharge does not 
cause a thermal impairment of the Pudding River during the winter months.  The 2008 TMDL 
included several waste load allocations for sources that discharge during the summer months.  
However, a thermal WLA for Mt. Angel is not needed because the City does not discharge during 
the summer months.  Therefore, the temperature TMDL will only impact the City’s wastewater 
treatment plant if the City were to attempt to gain regulatory approval for a year-around discharge 
to the Pudding River.  This plan does not recommend a year-around discharge. Therefore, the 
temperature TMDL should have no impact on the City’s wastewater utility during the planning 
period. 

 Bacteria TMDL 
The 2008 TMDL included waste load allocations for several sources of human pathogens 
including the Mt. Angel Wastewater Treatment Plant.  DEQ uses E.coli as an indicator species of 
contamination by human pathogens.   The in-stream water quality standard for E.coli is 126 
organisms per 100 mL based on a 30-day log mean and a maximum sample reading of 406 
organisms per 100 mL.  This is the same disinfection criteria included in the City’s NPDES 
permit. Therefore, the DEQ has determined that City’s effluent permit limits for E.coli are 
generally protective of water quality in the Pudding River.  This means that as long as the City is 
able to meet the NPDES permit limits for effluent E.coli concentrations then the City will be in 
compliance with the waste load allocation for bacteria.  As such, no changes to the City’s NPDES 
permit limits for E.coli are anticipated for this planning effort.   

 Pesticides TMDL 
The 2008 TMDL for pesticides addressed two chemicals (DDT, and dieldrin) in the Pudding 
River.  These chemicals were used in the past for insect control.  These chemicals have since 
been banned, but still persist in the environment.  As noted in the TMDL, the primary source for 
these chemicals is from sediment transported by erosion and runoff from agricultural lands.   
Nonetheless, the DEQ established a waste load allocation for DDT and dieldrin for the Mt. Angel 
Wastewater Treatment Plant.  DEQ concluded that the City’s wastewater collection system likely 
includes connections to surface water such as infiltration and inflow and these connections may 
be a source of sediment that includes the pesticides in question.  Based on this, DEQ assigned a 
waste load allocation for DDT and dieldrin equal to Mt. Angel’s current conditions.  This means 
that as long as the concentrations of DDT and dieldrin in Mt. Angel’s effluent stream do not 
increase above current values and do not cause a measurable increase in the Pudding River, then 
DEQ will consider the City to be in compliance with the waste load allocation.  During the 2005-
2010 permit cycle, the City collected and analyzed multiple effluent samples for DDT and 
dieldrin.  Based on discussions with the City, no DDT or dieldrin was detected in theses samples. 
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It should be noted that test reports for these samples could not be located as part of this facilities 
planning process. Therefore, these results are based on verbal communication with the City. 
Nonetheless, the absence DDT and dieldrin from the City’s effluent stream is a reasonable 
observation.  Therefore, the risk of the concentrations of these contaminates increasing during the 
planning period is considered minimal and no changes to the City’s NPDES permit with respect 
to DDT and dieldrin are anticipated.     

 Metals TMDL 
The 2008 TMDL for metals addressed three listings in the Pudding River.  These included iron, 
manganese, and arsenic.  Iron, manganese, and arsenic are naturally occurring substances and are 
particularly prevalent in soils deriving from eroded volcanic rocks.  The DEQ concluded in the 
2008 TMDL that the observed concentrations of manganese and arsenic reflect natural conditions 
and these substances are not being concentrated by anthropogenic activities.  Based on this 
conclusion the 2008 TMDL recommends delisting the manganese and arsenic impairments on the 
Pudding River.  As such, the listing for these two metals is not expected to affect the City of Mt. 
Angel.    

As part of the 2008 TMDL, the DEQ did conclude that iron is being concentrated above natural 
concentrations by human activities.  In the 2008 TMDL, the DEQ stated that the most likely 
source of iron was from human caused activities that lead to eroding stream banks and runoff.  
Based on this conclusion, the 2008 TMDL includes an iron waste load allocation for Mt. Angel’s 
wastewater treatment plant discharge. DEQ assigned a waste load allocation for iron equal to Mt. 
Angel’s current conditions.  This means that as long as the concentration of iron in Mt. Angel’s 
effluent stream does not increase above current values and does not cause a measurable increase 
in the Pudding River, then DEQ will consider the City to be in compliance with the waste load 
allocation.  Based on verbal discussions with DEQ, the City will be required to determine the 
concentrations of iron in the City’s effluent as a condition of the renewed NPDES permit.  Until 
this data is collected, it is not possible to know if the iron listing will affect the City.  However, if 
the source of the excess iron is truly human caused stream bank erosion as suggested by DEQ, it 
seems unlikely that the City’s wastewater utility will concentrate iron to any measurable degree. 
Therefore, it has been assumed that the iron listing will not impact that City’s wastewater 
treatment plant for this planning effort.   If this assumption turns out to be wrong, the City may 
need to amend this plan accordingly.  

3.5 GROUNDWATER PROTECTION 
Groundwater is a critical natural resource providing domestic, industrial, and agricultural water 
supply as well as other beneficial uses.  Groundwater also provides base flow for rivers, lakes, 
streams, and wetlands.  All groundwater in the state is protected from pollution.  Oregon’s 
groundwater protection rules are described in OAR 340-040.  With respect to the City’s 
wastewater utility, the facultative lagoons have the highest potential to impact groundwater 
quality.  The lagoons were constructed with a combination of synthetic and clay liners to 
minimize seepage loss.  The City also maintains a network of monitoring wells around the 
lagoons and collects samples for water quality analysis on a regular basis.  A description of these 
sampling results is included in Section 4.4.4.  
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3.6 WASTEWATER RECYCLING 
An alternative to direct discharge to surface water is to recycle the treated effluent for other uses 
such as irrigation or industrial process water.  Of these uses, irrigation is the most feasible due to 
the lack of any known appropriate industrial user(s) in Mt. Angel.   

Reuse of effluent by land application is governed by OAR 340-055, Recycled Water Use, and 
groundwater quality is governed by OAR 340-040, Groundwater Quality Protection.  
Requirements for less than total effluent reuse can be included in an NPDES permit.  Therefore, a 
separate permit is not always required.  Per OAR 340-055 recycled wastewater is characterized in 
five classes including Class A through D and Non-disinfected water. These classes range in 
quality from Class A being the most treated to Non-disinfected water being the least treated.  
Each wastewater class has different treatment and testing requirements and beneficial purposes.  
The treatment requirements and possible beneficial uses described in the rules are summarized in 
Table 3-3 and Error! Reference source not found.. 

The DEQ does not require a contract between the City and the end user of the recycled water.  
However, DEQ does recommend that such a contract be put in place.   The City has the 
responsibility to assure that recycled water is appropriately applied.  For example, recycled water 
cannot be applied at greater than agronomic rates and the irrigation site(s) must conform to the 
setback requirements.    

3.7 SLUDGE STABILIZATION REQUIREMENTS 
As discussed in Chapter 7, the sludge that accumulates in the lagoons will need to be removed 
during the planning period.  As such, the regulations regarding sludge stabilization and disposal 
are summarized in this subsection.   

The term “sludge” refers to the solids that settle and are removed when a liquid with suspended 
solids passes through a settling basin or tank.  Sludge may originate from several sources in a 
wastewater treatment plant, but can typically be classified as either raw or primary sludge 
(primary settling of untreated sewage) or secondary sludge (excess biological sludge from 
secondary treatment processes).  All sludge must be stabilized prior to reuse or disposal.  
Stabilized sludge is a mixture of solids and liquids that is one of the end products of the 
wastewater treatment process.  Adequately processed sludge is classified in regulations as 
“biosolids.”  It is commonly disposed of by applying it to agricultural or forest land after 
adequate processing. 

3.7.1 Biosolids Quality 

Wastewater biosolids are subject to differing regulations and restrictions based on quality.  The 
Code of Federal Regulations (40 CFR 503) defines standards for three measures of biosolids 
quality: 

 Pathogens 
 Vector attraction (the tendency of the sludge to attract rodents, insects and other organisms 

that can spread disease)  
 Trace elements  
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Biosolids that meet the higher of two standards for all three of these measures are designated 
exceptional quality (EQ) biosolids.  EQ biosolids have fewer reporting and monitoring 
requirements and virtually no restrictions on use.  Use is restricted for biosolids that do not meet 
the higher standard by any of these three measures.  The following is a short discussion of each of 
these measurements of biosolids quality. 

Table 3-3│Treatment & Monitoring Requirements for use of Recycled Water 
Reuse Class A B C D Non-Disinfected 

Minimum Treatment Required Oxidation, 
filtration & 

disinfection 

Oxidation & 
disinfection 

Oxidation & 
disinfection 

Oxidation and 
disinfection 

Oxidized 

Parameter  - Total Coliform (number/100 mL) 

7 day median 2.2 2.2 23 No Limit No limit 

Maximum single sample 23 23 240 No limit No limit 
Parameter – E. coli (number /100 mL) 

30 day LOG mean Not Required Not Required Not Required 126/100ML  No limit 

Maximum Single Sample Not Required Not Required Not Required 406/100ML No limit 
Parameter – Turbidity Prior to Disinfection (NTU) 

24 hour mean 2 No limit No limit No limit No limit 

5% of the time during any 24 
hour period 

 

5 

 

No limit 

 

No limit 

 

No limit 

No limit 

Maximum any sample 10 No limit No limit No limit No limit 
Minimum Monitoring Requirements 

Total Coliform Daily 3/week 1/week Not Required As in NPDES or 
WPCF Permit 

Turbidity Hourly Not Required Not Required Not Required  Not Required 

E. Coli Not Required Not Required Not Required 1/week Not Required 
Public Access      

 Controlled: 
Same as Class 
D for some uses 
and unrestricted 
for others 

Controlled: 
Same as Class 
D 

Controlled: 
Same as Class 
D plus direct 
contact 
restrictions for 
some uses 

Controlled: 
Notification of 
staff and signs 
posted around 
the perimeter of 
use area 

Prevented: 
fences, gates, 
locks 

Set-Back Requirements 
From property line where 
irrigation is applied directly to 
the soil 

None 10 feet 10 feet 10 feet Site specific 

From property line where 
sprinkler irrigation is used 

None 50 feet 70 feet 100 feet Site specific 

From food preparation or 
serving area or drinking fountain 
to edge of sprinkler irrigation 

Cannot be 
sprayed directly 
on to use area 

10 feet 70 feet 70 feet Site specific 

From edge of irrigation to water 
supply source for human 
consumption 

None None 100 feet 100 feet 150 feet 
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Table 3-4│Allowable Uses for  Recycled Water 

Beneficial Purpose 
Class 

A 
Class 

B 
Class 

C 
Class 

D 
Non-

disinfected 

Irrigation 

Fodder, fiber, seed crops not intended for human ingestion, commercial 
timber 

Yes Yes Yes Yes Yes 

Firewood Yes Yes Yes Yes No 

Sod Yes Yes Yes Yes No 

Pasture for animals Yes Yes Yes Yes No 

Processed food crops Yes Yes Yes No No 

Orchards or vineyards if an irrigation method is used to apply recycled 
water directly to the soil 

Yes Yes Yes No No 

Golf Courses, cemeteries, highway medians, industrial or business 
campuses 

Yes Yes Yes No No 

Any agricultural or horticultural use Yes No No No No 

Parks, playgrounds, school yards, residential landscapes, other landscapes 
accessible to the public 

Yes No No No No 

Industrial, Commercial, or Construction  

Industrial cooling Yes Yes Yes No No 

Rock crushing, aggregate washing, mixing concrete Yes Yes Yes No No 

Dust control Yes Yes Yes No No 

Nonstructural fire fighting using aircraft Yes Yes Yes No No 

Street sweeping or sanitary sewer flushing Yes Yes Yes No No 

Stand alone fire suppression systems in commercial and residential 
buildings 

Yes Yes No No No 

Non-residential toilet or urinal flushing, floor drain trap priming Yes Yes No No No 

Commercial car washing Yes No No No No 

Fountains when the water is not intended for human consumption Yes No No No No 

Impoundments or Artificial Groundwater Recharge 

Water supply for landscape impoundments including, but not limited to, golf 
course water ponds and non-residential landscape ponds 

Yes Yes Yes No No 

Restricted recreational impoundment Yes Yes No No No 

Nonrestricted recreational impoundments including, but not limited to, 
recreational lakes, water features accessible to the public, and public fishing 
ponds  

Yes No No No No 

Artificial groundwater recharge Yes No No No No 
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3.7.2 Pathogen Requirements 

Pathogen requirements define two classes of biosolids - Class A and Class B.  Class A is the 
higher standard and requires complete destruction of pathogens before disposal.  Class B 
requirements call for reducing pathogens before disposal and applying the biosolids to land in 
such a way that pathogens are further reduced.  

To be classified as Class A, biosolids must be treated using one of the EPA's Processes to Further 
Reduce Pathogens (PFRP), or an equivalent process.  These processes include composting, heat 
drying, heat treatment, thermophilic aerobic digestion, beta ray irradiation, gamma ray irradiation, 
and pasteurization.  Regardless of the process used, Class A biosolids must not exceed maximum 
allowable fecal coliform density or Salmonella bacteria density.  

Class B biosolids must be treated using one of the EPA's Processes to Significantly Reduce 
Pathogens (PSRP), or an equivalent process.  These processes include aerobic digestion, air 
drying, anaerobic digestion, composting, and lime stabilization. 

3.7.3 Vector Attraction Requirements 

Biosolids must meet one of the following requirements for reducing vector attraction if they are 
to be applied to land without restrictions: 

 Volatile solids in the sludge shall be reduced by a minimum of 38 percent. 

 The specific oxygen uptake rate for sludge treated by aerobic digestion shall be less than or 
equal to 1.5 mg oxygen per hour per gram of total solids at a temperature of 20°C. 

 Aerobic processes shall treat the sludge for a minimum of 14 days with an average 
temperature of at least 45°C and a minimum temperature of 40°C. 

 Alkali addition shall raise the pH of the sludge to a minimum of 12 for two hours and 
maintain the pH at a minimum of 11.5 for an additional 22 hours without additional alkali. 

The use of the land where the biosolids is applied is restricted if vector attraction reduction is 
achieved by measures, such as injecting the biosolids below the surface of the land or disposing 
of them on the surface and incorporating them into the soil within six hours. 

3.7.4 Trace Elements 

Ten elements typically found in biosolids have been identified as critical. Two limits have been 
set for each of these trace elements: Exceptional Quality (EQ) and a ceiling limit.  If all the trace 
elements are below the EQ limit, then no restrictions are placed on loading rates.  If any of the 
trace elements are over the ceiling limit, then the biosolids are not suitable for land application.  If 
the trace elements fall between these two limits, restrictions are placed on loading rates. 

3.7.5 Biosolids Use 

Table 3-5 outlines some of the general restrictions on the use of biosolids depending on the 
quality of the biosolids. 
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Table 3-5│Biosolids Use Restrictions Based on Quality Rating 

Biosolids Quality Rating by Category  

Pathogens Vector 
Attraction 

Trace 
Elements 

Use Restrictions 

EQ EQ EQ No restrictions are imposed on application or use with regard to 
pathogens, vector attraction, or trace elements. 

Class B EQ EQ Application is subject to EPA defined waiting periods for crops, 
grazing, and public access. Biosolids cannot be distributed for 
home use, in bags, or in containers. 

EQ - EQ Biosolids must be injected or tilled into the soil.  Biosolids cannot 
be distributed for home use, in bags, or in containers. 

EQ EQ - Bulk application must not exceed EPA defined cumulative loading 
rates.  Biosolids distributed in bags or containers are subject to 
annual loading rate restrictions. 

All Other Biosolids Qualities Application is subject to trace loading requirements and pathogen 
waiting periods.  Biosolids must be injected or tilled into the soil 
and cannot be distributed for home use, in bags, or in containers. 

EQ – Exceptional Quality Biosolids 

3.7.6 Biosolids Land Application Site Criteria 

Site criteria for land applying biosolids includes geological formation, flood plain proximity, 
groundwater and surface water proximity, topography, and soils, as well as method of 
application.  Table 3-6 contains an overview of some of the general criteria contained in OAR 
340-050.  

Land application of biosolids at sites used for agricultural purposes requires special management 
considerations.  These relate to access to the site, types of crops grown, plant nutrient-uptake 
rates, timing and duration of biosolids application (i.e., site life and seasonal constraints), and 
grazing restrictions.  A brief discussion of each of these issues follows. 

 Access. Controlled access must be provided for municipal biosolids application sites for 12 
months following surface application of biosolids.  Controlled access is defined as public 
entry or traffic being unlikely.  Privately owned rural land is typically assumed to have 
controlled access, while public lands such as parks may require fencing to ensure access 
control. 

  Crops. Biosolids or biosolids derived products are not to be used directly on fruits or 
vegetables which may be eaten raw.  As a general rule, crops grown for human consumption 
should not be planted within 18 months of application of municipal biosolids.  If the edible 
parts will not be in contact with the biosolid amended soil, or if the crop will be processed or 
treated prior to marketing in such a manner to ensure that pathogen contamination is not a 
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concern, this requirement may be waived by DEQ.  There are no restrictions on planting 
times for crops not grown for direct human consumption. 

 Nutrient Loading. Biosolids application to agricultural land should not exceed the annual 
nitrogen loading required for maximum crop yield.  Biosolids are, therefore, typically 
managed according to their fertilizer value.  Biosolids may be applied above agronomic rates 
on a onetime basis or less than once per year so long as runoff, nuisance conditions, and 
groundwater concerns are adequately addressed.  In cases of higher than agronomic 
application rates, the acceptable loading rate and application frequency is typically based on 
nitrogen accumulation and annual nitrogen use. 

 Site Life. Sites generally have a limited application life, which may be determined by the 
chemistry of the soil and the metals loading from the biosolids.  Site life is determined by 
dividing lifetime biosolids loading limits (based on the most limiting constituent) by the 
annual application rate. 

 Seasonal Constraints. The main consideration in land applying on sloping ground is to avoid 
surface runoff and soil erosion.  Additionally, biosolids application should be restricted to the 
dry season to prevent soil damage that may occur from equipment traffic during the wet 
season. 

 Grazing Restrictions. Grazing animals should not be allowed on pasture or forage for 30 days 
after application of stabilized biosolids, 180 days after application of non-stabilized biosolids, 
and 7 days after application of air-dried biosolids. 

Site Monitoring and Reporting. As previously noted, site monitoring is typically not required 
where "EQ" biosolids are applied at or below agronomic rates based on crop nitrogen 
requirements.  However, if the biosolids contain high concentrations of heavy metals or other 
toxic elements, or if crop nitrogen requirements are exceeded on a regular basis, soil monitoring 
and special management practices may be required.  At the discretion of DEQ, monitoring wells 
and groundwater background characterization and/or monitoring may be required on any site on a 
case by case basis.  
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Table 3-6│Site Criteria for Biosolids Application 

Parameter Criteria 

Geology Must have a stable formation 

Within Flood Plain Restricted period of application and incorporation of biosolids 

Groundwater At time of application; 4-foot minimum depth to permanent groundwater; 1-foot 
minimum depth to temporary groundwater 

Topography 

Slope less than or equal to 12% 

Slope greater than 12% but less 
than 20% 

Must have appropriate management to eliminate surface runoff 

 Surface application of liquid dewatered or dried biosolids 

 Direct incorporation of liquid biosolids into the soil, surface application of 
dewatered or dried biosolids 

Soils  Minimum rooting depth of 24 inches 

 No rapid leaching 

 Avoid saline or alkali soil 

 pH of 6.5 to 8.2 for heavy metal accumulator crops, or pH can be raised by 
adding lime to the soil. 

Method of Application & Proximity to 
Water Bodies 

Buffer strips may be required to protect water bodies.  Size depends on method 
of application and proximity to sensitive area (determined at discretion of DEQ), 
generally as follows: 

 Direct injection: no limit required 

 Truck spreading: less than 50 foot buffer strip 

 Spray irrigation: 300 to 500 foot buffer strip 

 Near ditch, pond, channel, or waterway: greater than 50 foot buffer strip 

 Near domestic water source or well; greater than 200 foot buffer strip 

 

3.8 RELIABILITY AND REDUNDANCY REQUIREMENTS 
The EPA has established minimum standards for mechanical, electrical, fluid systems, and 
component reliability for all new or expanding sewerage facilities, including treatment plants.  
These reliability standards establish minimum levels of reliability for three classes of sewerage 
facilities.  Pump stations associated with, but physically removed from the actual treatment works 
may have a different classification than the treatment works itself. 

The purpose of these reliability standards is to ensure that the treatment facilities will operate 
effectively on a day-to-day basis and that provisions are made for operation during power 
failures, flooding, peak loads, equipment failures, and maintenance shutdowns.  These reliability 
and redundancy standards are designed to ensure that unacceptable degradation of the receiving 
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water will not occur due to the interrupted operation of specific treatment process or unit 
operation.   

The reliability classification will be based on the water quality and public health consequences of 
a component or system failure.  Specific requirements pertaining to treatment plant unit processes 
for each reliability class are described in EPA's technical bulletin, Design Criteria for Mechanical, 
Electric, and Fluid System and Component Reliability, EPA 430-99-74-001.  EPA and DEQ 
guidelines for classifying sewerage works are summarized as follows: 

 Reliability Class I.  These are works whose discharge, or potential discharge, (1) is into 
public water supply, shellfish, or primary contact recreation waters, or (2) as a result of its 
volume and/or character, could permanently or unacceptably damage or affect the receiving 
waters or public health if normal operations were interrupted.  Examples of Reliability Class I 
works are those with a discharge or potential discharge near drinking water intakes, into 
shellfish waters, near areas used for water contact sports, or in dense residential areas. 

 Reliability Class II.  These are works whose discharge, or potential discharge, as a result of 
its volume and/or character, would not permanently or unacceptably damage or affect the 
receiving waters or public health during periods of short-term operations interruptions, but 
could be damaging if continued interruption of normal operations were to occur (on the order 
of several days). Examples of a Reliability Class II works are works with a discharge or 
potential discharge moderately distant from shellfish areas, drinking water intakes, areas used 
for water contact sports, and residential areas. 

 Reliability Class III.  These are works not otherwise classified as Reliability Class I or Class 
II. 

For this Facilities Plan, it is assumed that all treatment plant and pump station improvements will 
be designed to EPA Reliability Class I standards. Table 3-7 contains the typical redundancy 
requirements for treatment plant and pump station components that are designed in accordance 
with the EPA Reliability Class I standards.  In addition to the standards listed in the table, unit 
operations must be designed to pass the peak hydraulic flow with one unit out of service.  
Mechanical components in the facility must also be designed to enable repair or replacement 
without violating the effluent limitations or causing diversion of untreated sewage.  The 
information in this table is not specific to the proposed alternative, and some of the plant 
components shown are not necessarily included in the existing or future facilities.  Some of the 
items listed below apply regardless of the Reliability classification of the treatment facility.  
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Table 3-7│EPA Reliability Class I Requirements 

System 
Component 

Capacity/Redundancy Requirements 

Raw Sewage 
Pumps 

Handle peak flow with largest unit out of service.  As a minimum, the Peak flow is defined as the flow 
associated with a 5-year, 24-hour storm. 

Mechanical Bar 
Screens 

Provide one backup with either manual or mechanical cleaning (manual cleaning acceptable if only 
two screens) 

Grit Removal Provide a minimum of two units. 

Primary 
Sedimentation 

Handle 50% of design flow capacity with largest unit out of service.  Design flow is defined as the 
flow used as the design basis of the component. 

Activated Sludge 
Process 

A minimum of two equal size basins.  No backup basin required. 

Aeration Blowers Supply the design air capacity with the largest unit out of service.  Provide a minimum of two units. 

Air Diffusers Allow for the isolation of largest section of diffusers (within a basin) without measurably impairing 
oxygen transfer. 

Secondary 
Sedimentation 

Handle 75% of design flow capacity with largest unit out of service.  Design flow is defined as the 
flow used as the design basis of the component. 

Disinfection 
Contact Basin 

Handle 50% of the design flow with largest unit out of service.  Design flow is defined as the flow 
used as the design basis of the component. 

Effluent Pumps Handle peak flow with largest unit out of service.  Peak flow is defined as the maximum wastewater 
flow expected during the design period of the treatment works. 

Electrical Power Two separate and independent sources of electrical power shall be provided, either from two 
separate utility substations or from a single substation and a plant based generator.   Designated 
backup source shall have sufficient capacity to operate all vital components, critical lighting, and 
ventilation during peak flow conditions, except that components used to support the secondary 
processes need not be included as long as treatment equivalent to sedimentation and disinfection is 
provided.   

3.9 COLLECTION SYSTEM DESIGN CRITERIA 
The requirements and regulations covering the design and sizing of the collection piping portion 
of the wastewater conveyance system include both City design standards and DEQ guidelines.  
The City has Public Works Design Standards that apply to all public sewer improvements within 
existing and proposed public right-of-way and public utility easements, as well as to all 
improvements to be maintained by the City.  This includes both gravity collection piping and 
pump stations.  As discussed in Chapter 6, no pump stations appear to be required for the 
complete development of the UGB. Therefore, design criteria for pumping stations are not 
included in this document.   
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The City design criteria dictates that the collection system piping must be designed to convey all 
flows projected at the ultimate development of land within the tributary area based on current 
land use designations.  Although this may result in capacities greater than those needed during the 
20-year planning period, sewage collection lines are, by their very nature, unsuited for 
incremental expansion without extensive capital outlays.  Under DEQ guidelines, there is one 
allowable exception to this requirement as it relates to large diameter trunk sewers serving 
tributary areas that are not expected to develop for 30 or more years.  However, none of the 
proposed new gravity sewers within the study area fall under this category.   

The City Public Works Design Standards and associated details implement and clarify current 
DEQ standards as contained in OAR 340-052, Appendix A and DEQ design guidelines.  Table 
3-8 includes a list of the minimum allowable slope based on mainline pipe sizes.   

Table 3-8│Minimum Mainline Pipe Slopes 

Inside Pipe Diameter 
(inches) 

% Slope (ft/100 ft) 

8 0.40 
10 0.28 
12 0.22 
15 0.15 
18 0.12 
21 0.10 
24 0.09 
27 0.08 
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EXISTING WASTEWATER FACILITIES CHAPTER  4 
 

4.1 INTRODUCTION 
The City of Mt. Angel operates and maintains the wastewater system that provides sanitary sewer 
service to customers within the city limits.  The City’s system currently serves approximately 960 
user accounts.  The City’s municipal wastewater system consists of a conventional gravity 
collection system, a facultative lagoon treatment plant with an effluent polishing wetland, and a 
surface water discharge to the Pudding River.   

This chapter provides an inventory of the existing wastewater system components including a 
description of funding mechanisms and operation and maintenance budgets. The evaluation of 
these specific systems and the development of improvement alternatives are performed in other 
chapters of this study.  

4.2 GENERAL OVERVIEW OF EXISTING WASTEWATER FACILITIES 
Mt. Angel’s wastewater facilities consist of a conventional gravity collection system that conveys 
wastewater to the treatment plant.  The flow of wastewater from the users to the treatment plant is 
entirely by gravity. There are no pump stations in the system.  The treatment facility is located 
west of Mt. Angel Gervais Road west of the urban growth boundary.   The treatment plant 
consists of a headworks, three facultative lagoons and a polishing wetland.  The treated effluent is 
disinfected using a chlorine gas feed system. During the summer months, all wastewater is stored 
in the lagoons and no discharge occurs from the plant.  During the winter months, plant effluent is 
pumped to the Pudding River for discharge.  Prior to being discharged, a sulfur dioxide solution is 
added to the effluent to remove the chlorine.  The plant also includes an operations building that 
houses the chemical feed equipment as well as a control room, office space, and a laboratory.  An 
overall schematic representation of the existing wastewater collection and treatment system is 
presented in Figure 4-1. Detailed maps of the collection system are included in Appendix C. 

4.3 WASTEWATER COLLECTION SYSTEM 
The City’s existing sanitary sewage collection system collects wastewater from residences, 
businesses, industries, and public facilities and conveys the water to the treatment plant by 
gravity.  There are no pump stations in the system.   This chapter provides an overview of the 
existing wastewater collection system within the study area with an emphasis on flow routing and 
known and reported problems.  

Although all public sewers within the study area are owned by the City, three entities have 
jurisdiction over the right-of-ways within which the sewer mainlines are located.  In addition to 
the City, the Oregon Department of Transportation (ODOT) has jurisdictional oversight for 
facilities constructed within the Highway 214 right-of-way.  Marion County has jurisdictional 
oversight for sewer facilities constructed within County right-of-ways such as Main Street, 
College Street, Church Street, and Marquam Street.   
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Figure 4-1│Existing Wastewater Facilities Schematic 
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4.3.1 Service Area and User Connections 

The City’s system currently serves 962 user accounts.  These accounts are classified as 
residential, commercial, and industrial as shown in Table 4-1.   

Pepsi Northwest Beverages is an industrial user that discharges wastewater to the City’s system 
under an individual waste discharge permit issued by the City. The waste discharge permit sets 
limits on the quantity and strength that may be discharged to the City’s system and identifies the 
method of billing.  Wastewater flows and loads from the Pepsi plant are measured at a monitoring 
station on a monthly basis.  The data from this monitoring station are presented and evaluated in 
Chapter 5.   

Table 4-1│Sewer Connection Summary 

User Classification Number of Accounts 

Residential 893 

Commercial 66 

Industrial 3 

Total 962 

4.3.2 Drainage Basins 

To aid in the analysis of the collection system, it is convenient to divide the collection system into 
separate drainage basins.  The basin boundaries are based on a combination of factors including 
topography, urban growth boundaries, as well as the existing drainage patterns and trunk sewer 
locations. The collection system is divided into nine distinct basins as shown in Figure 4-2. The 
approximate area within each of the major sewer drainage basins is listed in Table 4-2. The 
routing of the existing system is shown schematically in Figure 4-1.   

Table 4-2│Sewer Drainage Basin Areas 

Basin Total 
Area 

 (Acres) 

Sewered 
Area 

(Acres) 

Non-Sewered 
Area 

(Acres) 

Basin 1 65 15 50 

Basin 2  140 66 74 

Basin 3 120 67 53 

Basin 4 57 48 9 

Basin 5 34 34 0 

Basin 6 75 68 7 

Basin 7 197 97 100 

Basin 8  24 24 0 

Basin 9 150 91 59 

Totals 862 510 352 
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Figure 4-2│ Sewer Drainage Basin Map 
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4.3.3 Gravity Collection System 

Mt. Angel’s collection system includes approximately 65,000 feet of mainline pipe, 250 
manholes, and approximately 1,000 service laterals.   Pipe sizes range from 3-inch to 24-inch 
diameter (Figure 4-3).  Most of the piping is 8-inch diameter. The entire collection system 
operates by gravity. There are no pump stations in the City.  The original collection system was 
built in 1910.  Most of the pipe installed at that time was terra cotta.  Approximately 1800 feet of 
this pipe remains in service.  The original collection system has been extended over the years.  
Early extensions used vitrified clay pipe and concrete pipe with mortar joints.  In the 1950s, 
concrete pipe with rubber joints was used.  In the 1970s some sewer segments were constructed 
using asbestos cement pipe.  Since the 1970s most extensions have been made using PVC pipe.  
Over the last several years, the City has rehabilitated several segments of the system using cured 
in place pipe.  Approximately 9,000 feet of mainline pipes have been lined using cured in place 
pipe since 2001.  As a result of this history, the City has a variety of pipe materials (Figure 4-4).      

Most pipelines installed after 1960 use some type of rubber gasket to seal the joint.  Pipes with 
rubber gaskets generally leak much less than mortar jointed pipe. Most new construction has 
utilized PVC pipe with rubber gaskets. Public Works design standards were adopted in 1996.  
The public works design standards allow only rubber gasketed PVC and ductile iron pipe for the 
construction of gravity sewers. 

  

 
Figure 4-3│Pipe Inventory by Diameter Figure 4-4│Pipe Inventory by Material 
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4.3.4 Inflow and Infiltration 

The collection system is typical of many western Oregon sewer systems in that it experiences 
higher flows during the winter months because of infiltration and inflow (I/I).  The average dry 
weather flow measured at the WWTP during the months of May through and October is 
approximately 0.385 MGD.  The highest daily flows measured most years approach 3.0 MGD.   
The average flow during the wet weather months (November through April 30) is approximately 
0.834 MGD. The ratio between average dry weather flow and the peak day flow is approximately 
8.    Despite the fact that no known raw sewage overflows from the collection system have ever 
been documented, significant portions of the collection system surcharge during large winter 
storms.  This surcharging indicates that high I/I flows cause capacity issues in the system.  High 
I/I flows are problematic for a number of reasons.  I/I utilizes reserve capacity and ultimately 
decreases the useful life of the gravity collection system.  I/I is also a burden to the treatment 
facilities since it must be treated and discharged as though it was wastewater. This increases 
operations and maintenance costs. 

Schedule C of the City’s NPDES permit requires that the City prepare in inflow reduction plan.  
The City has not yet prepared this plan and should do so as soon as possible. Chapter 6 includes a 
recommendation to increase funding for I/I reduction work. This funding can be used to prepare 
and implement the inflow reduction plan.     

In an effort to determine which portions of the collection system collect the most I/I, Westech 
personnel conducted field investigations during the early winter months in 2013. Field 
investigations included manhole inspections, spot checking instantaneous flows in the sewers, 
noting surcharging limits and flow mapping.  

During larger winter storms, significant portions of the collection system surcharge.  In order to 
estimate the I/I quantities from various portions of the collection system, Westech personnel 
collected measurements of I/I during a moderate winter storm in March of 2013.  A moderate 
storm was chosen to avoid surcharged conditions.  Instantaneous flow measurements were 
collected at strategic manholes in the collection system.  Calibrated flow measurement weirs were 
inserted into the pipes entering the manholes.  Where the physical condition of the pipe 
penetration in the manhole did not allow for the use of weirs, the flow depth in the pipe was 
measured along with the velocity of the water.  These two measurements were used to estimate 
the flow in the pipe by multiplying the cross sectional area by the velocity.  The measurements 
were performed between midnight and 6 A.M. when sanitary flows are lowest. This allows for the 
assumption that all flow in the collection system is from I/I. The flow measurements together 
with estimates of pipe leakage per foot of mainline are presented in Figure 4-5. 

Based upon the field investigations and a review of the Discharge Monitoring Reports (DMRs), 
the following statements can be made regarding I/I and the City’s efforts to reduce I/I. The reader 
is encouraged to refer to Figure 4-5 during the following discussion. 

 While the City has some base I/I throughout the winter months. The vast majority of the I/I is 
either direct inflow or rainfall induced infiltration (RII).  Once the soil is wet during the 
winter and early spring a major rainstorm will result in increased flows observed at the 
WWTP within a few hours after the precipitation starts.   
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 Though I/I flows decrease after a major storm, prolonged dry periods (i.e., a few weeks) are 
required before flows to the WWTP return to near summer levels. This suggests that a 
significant volume of groundwater must be drained before I/I levels return to low flow values. 
Conceptually, one can envision that the I/I flows slowly drain a relatively large storage 
reservoir.  

 The newer portions of the collection system that are constructed of PVC pipe materials 
contribute very little I/I. 

 Inadequate trunk sewer capacity results in surcharging in the lower portions of the collection 
system. 

 Surcharged conditions in the lower end of the collection system during major storm events 
may act to reduce I/I into that portion of the collection system. 

 I/I originates from all major components within the collection system – manholes, service 
laterals and sewer mains. 

 The sanitary sewers lines on Taylor Street between manholes #82 and #94 collect a very large 
amount of I/I.  It is interesting to note that almost all of these lines have been lined with cured 
in place pipe.  This demonstrates the significance of manhole and service lateral leakage and 
the need to also rehabilitate these elements of the system in addition to the mainlines. 

 The most significant I/I contributions are from sewer basins five, six, and seven. 

4.3.5 Known Collection System Non-Compliance Issues 

The City has not received any warning letters from DEQ over the past few years regarding 
problems in the collection system.  

There are a number of areas in the collection system that will likely experience compliance 
problems unless significant upgrades are completed within the planning period.  These include 
the replacement or reconstruction of over capacity and faulty sewers that contribute significant 
I/I.  Continued I/I control efforts are needed in the collection system regardless if growth within 
the collection system occurs.  The specific projects are discussed in more detail in Chapter 6. 
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Figure 4-5│Collection System I/I Measurements 
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4.3.6 Collection System Deficiencies 

Problems with the Collection System were identified from meetings and discussions with City 
staff and from field investigations. During major winter storms, portions of the collection system 
surcharge due to inadequate trunk sewer capacity and large amounts of infiltration and inflow. 
The shortcomings in the existing system can generally be divided into the following categories; 
lack of capacity, end of useful life, and infiltration and inflow problems.  A short discussion of 
each of these categories follows.  The deficiencies listed in this chapter are largely based on field 
observations and operational problems.  Since components of the collection system (i.e., gravity 
collection piping) are not monitored on a full-time basis, this list of deficiencies should not be 
considered all-inclusive. As described in Chapter 6, several additional collection system 
deficiencies exist that are revealed through quantitative analysis.  

 Lack of Capacity.  This type of problem results from pipes that are too small to handle the 
peak sewage flows.  This problem is a result of peak sewage flows increasing either due to 
development upstream or deterioration of the upstream system (i.e., increased I/I).  Portions 
of the gravity collection piping appear to lack the capacity to convey peak flows.  

 End of Useful Life.  This type of problem is the result of old, damaged, or worn out facilities 
that no longer function as designed.  The most common example of this type of problem 
includes broken or collapsed pipes.  The correction of these types of problems requires 
replacement or reconstruction of the existing system. 

 High Infiltration/Inflow.  I/I flows in the collection system utilize capacity in the sewer mains 
which was intended for sanitary sewage.  Large amounts of I/I result in surcharged sewers 
which can lead to overflows.   

Large amounts of infiltration and inflow is far and away the most significant problem in the 
City’s collection system.  It is the underlying cause of the capacity problems in the trunk sewers.  
The recommended I/I correction measures are presented in Chapter 6.  There is one known line 
that has collapsed and is in need of repair. This is the 10-inch AC line that extends from Manhole 
115 to manhole 114 in Main Street.  This line appears to be collapsed under the railroad and 
repairs are recommended early in the planning period.  Table 4-3 outlines the major known 
problem areas, as well as the category that the problem falls under.   
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Table 4-3│Known Collection System Deficiencies 

Location (note 1) Problem Category 

Trunk Sewer from Manhole 5 to Manhole 60 Lack of Capacity, Surcharging, High I/I 

Trunk Sewer from Manhole 9 to Manhole 136 Lack of Capacity, Surcharging, High I/I 

Sewer Line from Manhole 115 to Manhole 114 End of Useful Life, line collapsed under railroad.  

Sewer Line from Manhole 136 to Manhole 144 End of Useful Life, Obstruction 

Basin 5  High I/I 

Basin 6  High I/I 

Basin 7 High I/I 

Note 1:  See collection system maps in Appendix C for manhole numbering.  See Figure 4-2 for collection system basin 
map.     

4.4 EXISTING WASTEWATER TREATMENT AND DISPOSAL SYSTEM 
The City of Mt. Angel owns, operates and maintains the wastewater treatment plant (WWTP) 
serving the City. The WWTP is located west of the City.  The WWTP has three facultative 
lagoons and a polishing wetland that normally operate in series on a summer-hold, winter-
discharge operational scheme.  This means that treated wastewater is discharged through an 
outfall pipeline to the Pudding River during the winter discharge season (November 1-April 30).  
During the summer months, all wastewater that flows to the plant is stored in the lagoons.  
Therefore at the start of the summer season, the lagoon levels are low and rise as the summer 
storage season progresses.  The plant was originally constructed in 1992, and has undergone one 
significant modification since it was originally constructed.  In 2006, a new sulfur dioxide gas 
feed system was added to remove the chlorine from the effluent prior to discharge to the Pudding 
River.  In addition to the lagoons and wetland, the plant also includes a headworks, an 
effluent/recycle pump station, chlorine feed equipment, an outfall pipeline and diffuser in the 
Pudding River, and an operations building.   The wastewater facilities are schematically presented 
in Figure 4-1. Plan views of the existing treatment facilities are included below (Figure 4-6 and 
Figure 4-7). A summary of the design data for the facilities is presented in Table 4-4.  The 
following subsections provide an evaluation of the performance of the existing plant as well as a 
brief description of each to the individual unit processes that comprise the treatment facility. 
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Table 4-4│Existing Treatment Plant Design Data 

Design Flows 
  ADWF      
  AWWF     
  PDF  
  PHF  

 
 0.56 MGD 
 0.98 MGD 
 3.18 MGD 
 4.30 MGD 

Design Loadings 
  BOD  
  TSS  
 

 
 1115 PPD 
 1086 PPD 

Influent Grinders 
  Type 
  Location 
  Number 
  Capacity 
  Manufacturer/Model 

 
  Chanel  Mounted 
  Headworks  
  2 in parallel (mounted side by side) 
  1.83 MGD Each (3.66 MGD total) 
  JWC Environmental / Channel Monster 

Influent Flow Measurement 
  Primary Device 
  Location 
  Measurement Range 
  Manufacturer/Model 
  Data Recording 

 
  9” Parshall Flume 
  Headworks 
  0  – 4.3 MGD 
  Stevens Model 61R Float Operated Mechanical Meter 
  Continuous Chart Recorder 

Lagoon/Wetland  Features 
  Type 
  Area @ Average Depth 
  Storage Volume 
  Minimum Depth 
  Maximum Depth 

Cell1       
  Facultative 
  24.74 Ac 
  150.3 Ac -ft 
  2 Feet 
  8 Feet 

Cell 2 
  Facultative 
  7.62 Ac 
  46.1 Ac -ft 
  2 Feet 
  8 Feet 

Cell 3 
  Facultative 
  8.40 Ac 
  50.9 Ac -ft 
  2 Feet 
  8 Feet 

Wetland 
  Free Surface 
  8.41 Ac 
  17.6 Ac -ft 
  1.5 Feet 
  3.5 Feet 

Effluent/Recycle Pump Station 
  Purpose 
  Pump Type & Number 
  Pump Size 
  Firm Capacity (3 pumps) 
  Ultimate Capacity (4 pumps) 

 
  Winter Discharge to Pudding River & Summer Recycling Through the Plant 
  4 Submersible Pumps 
  2 @ 10 hp: 2 @ 20 hp 
  3.27 MGD 
  4.68 MGD 

Effluent Flow Measurement 
  Type 
  Location 
  Size 
  Measurement Range 
  Manufacturer/Model 
  Data Recording 

 
  Magnetic  
  Flow Meter/Mixer Vault 
  8 – Inch diameter 
  0  – 4.3 MGD 
  Turbo Instruments Model MG711/E with Model ndf/USP converter 
  Continuous Chart Recorder 

Disinfection Facilities 
  Type 
  Chlorinator 
  Gas Rotameter Capacity 
  Control System 
  Injection Point 
  Chemical Mixing 
  Contact Chamber 
  Contact Volume 
  Minimum Contact Time 

 
  Gas Chlorination System (150 lb bottles) 
  Wallace & Tiernan V75 (500 pdd max capacity) 
  50 lbs per day (installed) 100 lbs per day (spare) 
  Flow paced from effluent meter reading 
  Flow Meter/Mixer Vault 
  12-inch diameter, 3-element static mixer 
  24-inch outfall pipe to Pudding River 
  80,400 gallons 
  30 minutes at 3.86 MGD 
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Table 4-4│Existing Treatment Plant Design Data 

Dechlorination Facilities 
  Type 
  Chlorinator 
  Gas Rotameter Capacity 
  Control System 
  Injection Point 
  Chemical Mixing 

 
  Sulfur Dioxide Gas (150 lb bottles) 
  Wallace & Tiernan V10 K (200  pdd max capacity) 
  30 lbs per day (installed) 50 lbs per day (spare) 
  Flow paced from effluent meter reading 
  Compliance manhole near pudding river 
  Natural turbulence in compliance manhole 

Ancillary Facilities 
  Outfall Diffuser 
  Plant Potable Water Supply 

 
  4 port diffuser in Pudding River, 8-inch diameter ports with duckbill valves 
  Onsite water supply well 
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Figure 4-6│Existing Wastewater Treatment Facilities 
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Figure 4-7│Existing Control Building and Effluent Pump Station  
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4.4.1 Plant Performance 

The City’s existing effluent permit requires the production of an effluent with BOD and TSS 
concentrations below 20 mg/L during the winter discharge season.  Average monthly effluent 
BOD and TSS concentrations are listed in Table 4-5 for the last four discharge seasons.   As 
demonstrated in Table 4-5, the existing plant is capable of reliably meeting effluent permit limits 
under existing loading conditions.   

Table 4-5│Existing Treatment Plant  Average Monthly Effluent BOD and TSS (mg/L) 

Discharge Season  2008-2009  2009-2010  2010-2011  2011-2012        Average 

Month  BOD TSS  BOD TSS  BOD TSS  BOD TSS  BOD TSS 

November  - -  - -  8.7 9.3  10.0 6.0  9.4 7.7 

December  11.0 7.0  5.7 7.3  10.0 7.2  10.0 5.8  9.2 6.8 

January  5.8 7.0  9.8 9.5  6.8 6.8  8.3 8.0  7.7 7.8 

February  13.5 17.0  10.0 7.3  6.8 2.8  9.0 4.6  9.8 7.9 

March  14.0 15.8  6.0 3.6  7.0 3.8  10.5 9.8  9.4 8.3 

April  15.3 16.0  12.8 13.3  8.0 3.5  7.3 6.8  10.9 9.9 

Average  12.0 12.6  8.9 8.2  7.9 5.6  9.2 6.8  9.4 8.1 

Note:  Existing effluent BOD permit limit is 20 mg/L. Existing TSS permit limit is 20 mg/L.  

In addition to the effluent concentration limits, the City’s discharge permit also limits the total 
amount of pollutant that may be discharged by setting mass load limits.  Mass load limits are 
determined by multiplying the effluent concentration of a pollutant by the effluent flow rate.  
Mass load limits are usually expressed in pounds of pollutant per day.  Since flow and 
concentration are multiplied, increases in the flow rate must be offset by decreases in the 
pollutant concentration in order to maintain a constant effluent mass load.  The existing permit 
allows for the discharge of 300 pounds per day of BOD and TSS on a monthly average basis 
during the winter discharge season.  The existing permit does not allow for any discharge to 
surface waters during the summer months.  Average monthly effluent BOD and TSS mass loads 
are listed in Table 4-6 for the last four discharge seasons. 

It is clear from an examination of Table 4-6, that the existing plant is consistently able to produce 
an effluent quality that allows the City to meet the permitted effluent mass loads for BOD and 
TSS.  Therefore, the plant performance has generally been good and will likely remain good until 
flows and loads increase in response to growth in the system.   
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Table 4-6│Existing Treatment Plant Average Monthly Effluent BOD and TSS (pounds per day) 

Discharge Season  2008-2009  2009-2010  2010-2011  2011-2012        Average 

Month  BOD TSS  BOD TSS  BOD TSS  BOD TSS  BOD TSS 

November  - -  - -  124 150  138 82  131 116 

December  91 58  94 123  227 166  73 41  121 97 

January  90 114  167 167  76 80  125 117  115 120 

February  136 175  140 101  47 19  130 63  113 90 

March  131 150  50 30  103 56  102 103  97 85 

April  147 155  97 106  89 39  97 108  108 102 

Average  119 130  110 105  111 85  111 86  114 102 

Note:  Existing effluent BOD and TSS mass load limits are 300 pounds per day. 

 

4.4.2 Plant Access Roadway 

The primary access to the treatment plant is along a gravel roadway off the Mt. Angel-Gervais 
Road west of the City.  The gravel access road is approximately 1800 feet long from the Mt. 
Angel-Gervais Road to the treatment plant site.  The access road is relatively narrow and has a 
relatively steep section near the Mt. Angel-Gervais Road.  Many of the delivery trucks drivers 
that deliver products to the plant are not comfortable driving large delivery trucks down the 
access road.  This includes the drivers that deliver chlorine and sulfur dioxide gas. The City 
currently accepts these deliveries at the City shops building or near the treatment plant entrance 
and hauls the gas cylinders to the treatment plant site in City vehicles.  This is less than ideal, and 
improvements to the road are recommended.  During high water events, the entrance road also 
floods near the treatment plant headworks preventing access to the site.  This shortcoming should 
also be addressed during the planning period. The recommended roadway improvements are 
discussed in Chapter 7.  

4.4.3 Headworks  

The raw wastewater enters the plant through a 24-inch diameter trunk sewer that discharges by 
gravity into the treatment plant headworks. The headworks includes two grinders mounted side 
by side in the main concrete channel.  The grinders reduce the size of coarse debris entering the 
plant. In 2008, the City overhauled the grinders by replacing the cutting wheels and the drive 
shaft assemblies in both units.   The headworks also includes a Parshall flume for flow 
measurement and an automatic wastewater sampler for collecting influent samples.  The sampler 
was installed in 2009 and is in very good condition.  Flow measurement is accomplished in a 9-
inch Parshall flume outfitted with a float actuated flow meter.  Influent flow data is recorded 
continuously on a chart recorder.   The headworks includes a primary flow channel and a manual 
bypass channel.  The channel style grinders are located in the primary channel. The bypass 
channel is equipped with a manually cleaned bar screen.    
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Flow from the headworks is routed to lagoon cell 1 through 20-inch diameter ductile iron piping.  
The existing headworks does not include any screening or grit removal equipment.  All solids that 
pass through the grinder remain in the waste stream and pass into the lagoons. This configuration 
is acceptable for a facultative lagoon system.   In general, the headworks is in good condition and 
should serve the City for several more years.  Routine maintenance will be required to ensure that 
the grinders and other equipment remain reliable.  The mechanical flow meter is now more than 
20 years old and likely will reach the end of its useful life during the planning period. The 
existing meter is also not capable of generating a digital flow signal for use at other locations in 
the plant.  Based on these two shortcomings we recommend the City plan to replace the flow 
meter during the planning period.  

4.4.4 Facultative Lagoons  

The three facultative lagoons provide biological treatment and sludge digestion for the 
wastewater.  The eastern one-third of cell 1 is lined with a buried PVC liner. The remainder of 
cell 1 is lined with a native clay liner.  Cells 2 and 3 are entirely lined with a buried PVC liner.  
The three lagoon cells operate in series and are intended to provide both storage of wastewater 
during the non-discharge season and treatment to secondary standards.  The lagoons are designed 
to operate between a minimum depth of two feet and a maximum depth of eight feet. The top of 
the dikes provide three feet of freeboard at high water levels. The City’s existing NPDES permit 
allows discharge from the lagoons from November 1 through April 30 of each year. The permit 
has provisions that allow the City to discharge during the month of May with prior approval from 
the DEQ.  To the best of the City’s knowledge, there has never been a need to discharge outside 
the permitted discharge season.    

From the headworks, flow enters cell 1 through a 20-inch diameter ductile iron diffuser pipe. The 
pipe distributes the flow across the north edge of the lagoon through three diffuser ports.  The 
flow of water between to the subsequent cells is controlled by a pipe suspended from floats. The 
depth of the pipe below the floats is adjustable.  A buried valve is located in the pipeline near the 
edge of the dike to isolate flow from the next lagoon in sequence.  Flow from cell 1 is distributed 
along the eastern edge of cell 2 through a 20-inch diameter ductile iron transfer pipe with two, 
evenly-spaced, discharge ports.  Flow from cell 2 is distributed along the southern edge of cell 3 
through a 20-inch diameter ductile iron transfer pipe that also has two, evenly-spaced, discharge 
ports.  A floating transfer pipe in cell 2 that is identical to the floating pipes in cells 2 and 3 is 
used to convey water from cell 3 into the constructed wetland.       

The lagoons have been in service since 1992.  Sludge tends to accumulate in the lagoons over 
time. The largest sludge accumulations typically occur in the first cell near the influent pipe 
discharge point.  Sludge has not been removed from the lagoons to date.  In order to ascertain the 
quantity of sludge present in the lagoons, the City completed a sludge survey of cell 1 in June of 
2008 (Appendix B).  Since all raw wastewater flows into cell 1, the vast majority of the sludge is 
located in cell 1 and there was no need to survey cells 2 and 3. The sludge survey showed modest 
accumulations near the ports on the cell 1 influent piping.  The maximum depth of sludge that 
was measured was 1.7 feet.  The sludge depth rapidly decreased moving south away from the 
discharge point. Within a distance of approximately 100 feet south of the influent header pipe, the 
sludge depth decreased to approximately 0.5 feet.  The sludge depth in the majority of the lagoon 
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was generally less than 0.6 feet.  At the time, these measurements were collected, the plant had 
been in service for 16 years.  At the present time, the plant has now been in service for 20 years.  
In the coming years the sludge depth will continue to increase and sludge removal will likely be 
needed during the current planning period (i.e., prior to 2035).  Prior to removing the sludge, the 
City will need to prepare and obtain DEQ approval of a Biosolids Management Plan in 
accordance with DEQ requirements.  It is important for the City to realize that the DEQ cannot 
approve a Biosolids Management Plan if the City’s existing NPDES permit is expired.  The DEQ 
is not always able to renew NPDES permits in a timely fashion.  The DEQ’s current policy is to 
allow permit holders to operate under the conditions of the expired permit as long as a timely 
renewal application was submitted.  At the present time, the City’s NPDES permit is expired.  
Since the City submitted a timely renewal application; the City is allowed to operate under the 
conditions of the expired permit.  The City needs to be aware that a Biosolids Management Plan 
must be prepared and approved before biosolids can be removed and that the Biosolids 
Management Plan can only be approved if the City’s NPDES permit is not expired.  The City 
may request an expedited permit renewal however, the biosolids disposal project may be delayed 
until the DEQ renews the City’s expired NPDES permit.   

In August of 2005, a lagoon leakage test was performed to determine the seepage rate from 
lagoon cell 2.  This test was conducted to satisfy a requirement in the City’s NPDES permit.   
This test showed an average seepage rate of 0.14 inches per day.  This value is less than DEQ’s 
maximum allowable seepage rate of 0.25 inches per day for an existing lagoon. 

The City maintains a network of six groundwater monitoring wells around the lagoons.  These 
wells were installed when the lagoons were originally constructed and groundwater samples have 
been collected and analyzed on a regular basis.  Groundwater monitoring is required by the City’s 
NPDES permit.  The City is currently required to test the wells and submit a report to DEQ every 
other year.  The most recent report was completed in January 2013 and should be on file with 
DEQ.  The City is currently required to test each monitoring well on an annual basis for 
temperature, pH, specific conductance, nitrate-nitrogen, ammonia-nitrogen, Fecal Coliform, 
Ortho-phosphate, and total Kjeldahl nitrogen.  Results from 2003 and 2004 showed 
contamination of monitoring well #3 with elevated levels of fecal coliform. In response to this 
data, the DEQ required the City to perform the seepage test described in the previous paragraph.  
As noted, the seepage rate was less than the maximum allowable rate.  From 2005 to the present 
time, elevated fecal coliform levels have not been observed. This suggests that the contamination 
was an isolated incident, and may have resulted from the application of mink farm waste on the 
adjacent lands.  If the lagoons were the source of the contamination, one would expect the 
elevated readings to continue.  The data collected in 2012 showed elevated levels of Ortho-
phosphate in wells 1, 2, 4, 5, and 6.  There are currently no regulatory standards for Ortho-
phosphate and the observed concentration ranges (0.31 to 0.70 mg/L) are only slightly above the 
laboratory minimum reporting limit of 0.1 mg/L.  None of the samples collected in 2012 showed 
elevated levels of nitrate-nitrogen, ammonia-nitrogen, Fecal Coliform, or total Kjeldahl nitrogen.   

In 2010, the Oregon Department of Water Resources (WRD) performed a routine safety 
inspection of the lagoon dikes.  The WRD concluded that the dike structures were in excellent 
condition, but recommended some additional vegetation removal around the outside of the dikes.   
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Based on the above information, is has been assumed for this planning effort that the lagoon dikes 
and liners are in good condition and will serve the City for the remainder of the planning period.  
Therefore, no improvements to the dikes and liners are included in the capital improvement plan. 
That said, it is recommended that the City increase efforts to remove shrubs and trees including 
blackberries from the exterior slopes of the dikes.   However, this work is generally considered to 
be maintenance work rather than a capital improvement project.  

4.4.5 Constructed Wetland 

Discharge from lagoon cell 3 is routed to the constructed wetland for additional treatment. The 
purpose of the constructed wetland is to further decrease effluent BOD and TSS concentrations 
prior to final discharge.  The effluent permit limits for BOD and TSS are 20 mg/L.  For systems 
that discharge directly from facultative lagoons, BOD and TSS permit limits of 30 mg/L and 50 
mg/L respectively are common.  The constructed wetland is used to meet the more stringent 
effluent BOD and TSS permit limits included in Mt. Angel’s permit.  The constructed wetland is 
divided into two main cells that operate in parallel.  Each of these cells is further divided in half. 
Therefore, there are a total of four wetland cells with a high length to width ratio to promote plug 
flow conditions through the wetland. The wetland is planted with hard-stem bulrushes.    

The water depth in the wetland can vary between 1.5 feet and 3.5 feet to provide additional 
storage if needed.   The flow of water to the two wetland cells is controlled by a valve cluster on 
the pipe the leaves cell 3.  Downstream of this valve cluster, a perforated pipe distributes the flow 
along the southern edge of the wetland cells.   Water flows from south to north. At the north end 
of the wetland, two weir boxes in each of the four cells are used to control the water level in the 
wetland. Discharge from the wetland flows over the adjustable weirs and into a 24-inch ductile 
iron pipe that conveys wetland effluent to the effluent pump station.  

Based on discussions with the City, the valves located on the wetland inlet piping are in poor 
condition and in need of maintenance or replacement.   The other operational problem with the 
lagoons is related to the outlet boxes. The outlet boxes are screened to prevent wetland vegetation 
from entering the wetland discharge piping. The current configuration requires a significant 
amount of the operator’s time to ensure that screens are properly cleaned and raked.  A more 
operator friendly design is desired.   There are also several areas of sparse wetland vegetation that 
were not present when the plant was originally constructed. The gaps are likely the result of 
normal aging and mortality of the wetland vegetation.  In the coming years, we recommend the 
City systematically drain each wetland cell and transplant the wetland vegetation from areas 
where it is relatively dense to areas where it is sparse.  We believe this is a normal routine 
maintenance item rather than a capital improvement project. Therefore, the City should update 
the O&M manual during the next round of treatment plant upgrades to include this operation.    
Other than these issues, the constructed wetland is in good condition and should continue to serve 
the City well for several years.       

4.4.6 Effluent/Recycle Pump Station 

Discharge from the constructed wetland is routed to the effluent/recycle pump station. This pump 
station provides two functions.  It is used to pump treated effluent to the Pudding River for 
discharge during the winter months.  During the summer months, the station is used to circulate 
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water through the plant in an effort to maintain a healthy biological system in the constructed 
wetland and to treat the wastewater during the summer months.  The recycle piping is configured 
to all for pumped water to be routed to either cell 1 or cell 3.  

The station consists of a wetwell, a valve vault, and a meter/mixer vault.  Four submersible 
pumps are located in the wetwell.  Each pump discharge pipe is fitted with an isolation valve and 
a check valve. These valves are located in a valve vault that shares a common wall with the 
wetwell. After passing through the valves, the pump discharge pipes connect to a common 
forcemain pipe that is routed through the meter/mixer vault.  Once in the meter/mixer vault, the 
water passes through the effluent flow meter. The effluent flow meter is a magnetic flow meter 
and is used to measure the quantity of water discharged during the summer months and the 
quantity of water recycled through the wetland.  On the downstream side of the flow meter a 
valved tee allows the operator to route pump station discharge to either the Pudding River or for 
recycle through the plant.  In the winter months, the valves are set to direct water to the Pudding 
River.  Before leaving the meter/mixer vault, the chlorine is added to the water in the vault and a 
static mixer provides chemical mixing.   

The station operates as originally designed and has not been significantly modified.  Based on 
discussions with operations personnel, all four pumps have been replaced in within the last four 
years.  All other equipment is the original equipment installed in 1992.   

Overall, the pump station is in good condition.  However, there is currently no easy way to isolate 
the pump station wetwell from the wetland.  This is problematic for maintenance and repair 
activities inside the wetwell.  As such, it is recommended that a sluice gate be installed on the 
inlet to the pump station to provide the City with a means of isolating the wetwell from the 
wetland. 

Since the plant was originally constructed, confined space entry requirements have changed 
significantly.  As currently designed, the City must enter the meter/mixer vault periodically to 
adjust the positions of the valves.  This requires confined space entry practices and is, therefore, 
time consuming.  To correct this problem, we recommended modifying the valves and perhaps 
the vault hatches to allow operation of the valves from the surface without the need to enter the 
vault.   

Finally, the electrical control system for the station is antiquated and will likely reach the end of 
its useful life during the planning period.  As such, an upgrade of the electrical system is 
recommended.    

4.4.7 Disinfection System 

Chlorine gas is used to disinfect the treated effluent.  The gas feed equipment is located in the 
operations building.  The equipment consists of 150 pound gas cylinders, cylinder valves, 
chlorinator, gas injector, and solution feed lines.  The chlorine injector is used to mix the chlorine 
gas with water to create a chlorine solution that is added to the effluent stream in the meter/mixer 
vault.  A static mixer in the meter/mixer vault mixes the chlorine solution with the effluent.  
Chlorine contact time is provided in the 24-inch pipeline to the Pudding River Outfall. This 
pipeline is approximately 3,900 feet long. The pipe material is High Density Polyethylene.  The 
pipeline provides 80,400 gallons of contact volume.   
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The effluent pipeline discharges into a compliance manhole located west of the treatment plant 
near the bank of the Pudding River. The compliance manhole is adjacent to 114th Avenue 
approximately 1,000 feet north of the intersection of 114th Avenue and West Church Street. From 
the compliance manhole, effluent flows by gravity to the effluent diffuser in the Pudding River.   

To remove the remaining chlorine residual from the effluent, a sulfur dioxide solution is added to 
the effluent stream in the compliance manhole.  The dechlorination system is a sulfur dioxide gas 
feed system that consists of 150 pound gas cylinders, cylinder valves, sulfonator, and gas injector. 
The system is very similar to the gas chlorine feed system. Sulfur Dioxide gas is mixed with 
water to create a sulfur dioxide solution. This solution is conveyed to the compliance manhole 
through a 2-inch diameter HDPE pipe that runs parallel to the 24-inch outfall pipeline. The 
natural turbulence in the compliance manhole provides the mixing energy needed to mix the 
sulfur dioxide solution with the plant effluent.  

The disinfection equipment is in good condition.  The chlorination equipment is a little dated, and 
may need to be replaced during the planning period.  The sulfur dioxide feed equipment was 
installed in 2006 and is relatively new and should serve the City for many years.     

4.4.8 Operations Building 

An operations building is located at the treatment plant site. This building houses a lab, office 
space, a restroom, the main control room for the plant, and the chemical feed equipment.  The 
building also houses tools and other maintenance equipment.  The main power feed for the plant 
enters the operations building.  The building is equipped with an auxiliary power generator, but 
the generator only powers the building power, the headworks equipment, and the water supply 
well.  The generator does not power the effluent pump station.  

The Operations Building has been well maintained since constructed in 1992 and should continue 
to serve the City well for years to come provided that needed routine maintenance activities (i.e., 
painting, roof maintenance, etc.) occur.      

4.4.9 Pudding River Outfall  

Treated effluent flows by gravity from the compliance manhole to the outfall diffuser in the 
Pudding River. The outfall diffuser has four ports with duck-bill style check valves. The four 
ports are connected to a distribution manifold that is encased in concrete below the bottom of the 
river.    

4.4.10 Water Supply System 

Potable water for the lab building and the water used to mix the chlorine and sulfur dioxide 
solutions is provided by a well located at the treatment plant site. The well is located in a small 
block building near the headworks.  The well pump is a submersible pump that pumps into a 
pressure tank.  The system is relatively simple and similar to a typical rural residential well water 
supply system.  It appears that there is no alarm telemetry for a well pump fail condition.  This is 
a shortcoming since the well pump provides the water needed to operate the chlorine and sulfur 
dioxide feed equipment.  In the event of a well pump failure, improperly disinfected effluent or 
effluent with chorine concentrations exceeding permit limits may be discharged without the 
operator’s knowledge.  This is a shortcoming that should be addressed during the planning period.   
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4.4.11 Telemetry  

The plant does not currently include any alarm telemetry to alert operators of problems during 
periods when the plant is unattended.   This is a shortcoming that should be addressed during the 
planning period.  At a minimum, alarms to notify operators of gas leaks, pump failures, power 
failure, and intrusion alarms should be included since these conditions may potentially result in 
public health hazards.   

4.4.12 Summary of Treatment and Disposal System Deficiencies 

 The wastewater treatment plant access road is not suitable for modern delivery trucks and is 
subject to flooding during high water events.  

 The treatment plant lacks an alarm telemetry system.    

 The valves on wetland header pipe are in poor condition and do not operate properly.  

 The screens on the wetland outlet boxes require an excessive amount of operator time to 
maintain.  A more operator friendly design is desired. 

 There are large gaps in the wetland vegetation that should be addressed as soon as possible.  

 There is no easy way to isolate effluent pump station wetwell from the wetland. 

 Adjustment of the valves in the meter/mixer vault requires time consuming confined space 
entry practices. 

 The effluent pump station electrical controls are antiquated and likely to reach the end of their 
useful life during the planning period.      

4.5 WASTEWATER SYSTEM OPERATOR LICENSING 
The City’s wastewater collection system currently requires a level 2 certification for operation.  
The City’s existing treatment system also requires a level 2 certification.  Given the anticipated 
improvements to the treatment plant, it is unlikely that these classifications will change during the 
planning period. 

4.6 WASTEWATER SYSTEM FUNDING MECHANISMS 
Funding for the City’s existing wastewater system comes from two major sources, user fees and 
system development charges (SDCs).   

4.6.1 User Fees 

User fees are monthly charges to all residences, businesses, and other users that are connected to 
the wastewater system. User fees are established by the City Council and are typically the sole 
source of revenue to finance wastewater system operation and maintenance. The City’s user fee 
system is established in Chapter 52 of the City’s Municipal Code.  The user fees and charges 
were most recently revised by Resolution Number 1358. Together these two documents provide 
the basis for assessing sewer user fees. 
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Residential users are charge a monthly flat fee of $37.50.  Commercial users including 
multifamily residential users are charged a monthly base charge of $37.50 per Equivalent 
Residential Unit (ERU).  The City determines the number of ERUs for each commercial user on a 
case by case basis. User fees for industrial users are set on a case by case basis and are established 
by a permit issued by the City.   

The City’s sewer fund must provide sufficient revenues to properly operate and maintain the 
wastewater system and provide reserves for normally anticipated replacement of key system 
components such as pumps, motors, pump station control equipment, chemical feed equipment, 
manholes and sewer collection piping.  Although the City relies exclusively on sewer fees for 
operation and maintenance costs, the sewer fund cannot typically finance major capital 
improvements without outside funding sources. 

4.6.2 System Development Charges 

A system development charge (SDC) is a fee collected by the City as each piece of property is 
developed.  SDCs are used to finance necessary capital improvements and municipal services 
required by the development.  SDCs can be used to recover the capital costs of infrastructure 
required as a result of the development, but cannot be used to finance either operation and 
maintenance, or replacement costs. 

The SDC fee system is established in Chapter 50 of the City’s Municipal Code.  The SDC fees 
were most recently revised in 1999 by Resolution Number 783. Together these two documents 
provide the basis for the collection of SDC fees. The current SDC fee is $1,250 per ERU.   

4.6.3 Annual Operation and Maintenance Costs 

Annual operations and maintenance costs are recurring costs typically funded through user rates.  
The estimated revenue from sewer billings for the fiscal year 2013/14 budget is $715,000.  
Adding capital carryover from the previous fiscal year with the grant used to pay for the 
development of this facilities plan results in total revenue of $896,842.  The budgeted 
expenditures for the 2013/14 fiscal year are listed below (Table 4-7). 

The budget listed in Table 4-7 includes an expenditure of $49,000 under the capital outlay line 
item for I/I reduction.  The capital outlay line item also includes approximately $75,000 used to 
fund this plan. The transfers line item includes a debt service payment of $188,022 for the bond 
that was used to finance the construction of the existing treatment plant.  During the 2013/2014 
fiscal year, the City chose to pay off the remainder of this loan. Therefore, the City will no longer 
have any debt associated with the construction of the wastewater treatment plant.  

 

Table 4-7│Sewer Utility Fund Expenditures 

Item Budget 

Personnel Services $ 266,700 

Materials and Services $ 96,850 

Capital Outlay $ 170,000 
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Transfers $ 278,292 

Contingency $ 85,000 

TOTAL EXPENDITURES $ 896,842 

4.6.4 Sewer SDC and Improvement Funds 

The City currently has three funds that are used to save money for capital improvements.  These 
include a sewer SDC fund with a current balance of approximately $0, a sewer sludge fund with a 
balance of approximately $1,000,000, and a sewer utility reserve fund with a current balance of 
approximately $340,000.  During the 2013/2014 fiscal year, the City used all of the money in the 
SDC fund and approximately $200,000 from the sewer utility reserve fund to pay off the existing 
debt service associated with the original construction of the wastewater treatment plant.  The 
sewer sludge fund is earmarked for the removal of sludge from the existing lagoons.    

4.7 RECOMMENDATIONS 
The intent of this chapter is to provide an inventory and summary of the existing wastewater 
facilities.  Subsequent chapters of this report, as detailed in the table of contents, evaluate the 
various components of the wastewater system and present detailed improvement plans for the 
system as a whole.  That said, there are a number of recommendations that can be made based on 
known problems with the existing facilities.  These recommendations are summarized as follows.   

 Collection System – A long-term I/I reduction program is recommended. The City currently 
allocates approximately $50,000 per year for I/I reduction efforts.  This commitment should 
be formalized indefinitely.  The City should also consider funding the program at a higher 
rate to increase the rate at which repairs can be made and to offset the impacts of inflation 
over time.  Additional recommendations for a long-term I/I reduction plan are discussed in 
Chapter 6.  The City should immediately prepare and begin to implement the inflow 
reduction plan required in Schedule C of the City’s NPDES permit.  

 Treatment Plant Access Road – Widen and improve the access road to enable delivery trucks 
to deliver chemicals and other products to the plant operations building.  Also raise the road 
surface as needed to ensure adequate access during high-water events.  

 Lagoon Sludge Removal – The City should plan to remove sludge from the lagoons toward 
the end of the planning period.   

 Treatment Plant Telemetry System – The treatment plant does not have an alarm telemetry 
system.  A modern alarm telemetry system should be installed early in the planning period. 

 Treatment Plant Lagoon Dikes – Remove shrubs, trees, and blackberries from the lagoon dike 
slopes.  This should be an annual maintenance item. 

 Treatment Wetland Influent Header Pipe – Rehabilitate or replace the existing distribution 
valves. 

 Treatment Wetland Effluent Control Boxes – Modify the vegetation screens to simplify the 
cleaning process.  
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 Treatment Wetland Vegetation Maintenance – The City should begin systematically draining 
each wetland cell and transplanting the vegetation from dense areas to spare areas to fill in 
the existing gaps in the wetland vegetation.  

 Treatment Plant Effluent Pump Station – Install a sluice gate on the influent pipe to make it 
easier to enter the wetwell for maintenance.  

 Treatment Plant Effluent Flow Meter Vault – Modify the valves to enable them to be 
operated from the surface in order to eliminate confined space entry requirements. 

 Treatment Plant Effluent Pump Station Electrical and Control System – The pump station 
electrical power distribution and control system will reach the end of its useful life during the 
planning period. Therefore, the City should plan to update these facilities.        
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WASTEWATER FLOWS AND LOADS CHAPTER  5 
 

5.1 INTRODUCTION 
In order to select and size both collection and treatment facilities for the planning period, 
projected wastewater flows and organic loadings must be determined.  The projected flows and 
organic loadings were determined based on a number of variables including the following: 

 Rate of projected population increase 

 Land use zoning within the UGB  

 Projected per capita and per acre flowrates and organic loadings. 

This chapter develops wastewater flow and loading projections which are used for sizing the 
collection system components as well as the treatment plant components.  The projected design 
flowrates were determined based on a number of variables including zoning of land within the 
service area, anticipated development density at buildout and within a 20-year planning period, 
and projected per capita and per acre flowrates.   

5.2 POPULATION 
Population projections serve as the basis for future wastewater flow and load projections. Much 
of the challenge in projecting system growth relates to the difficulty in accurately tracking or 
projecting actual populations. 

At the time this facilities plan was prepared, there were no known large residential, commercial, 
or industrial developments planned in the City. Therefore the future flows and loads are based 
solely on municipal population growth within the City.   

5.2.1 Historic and Future Population 

Population histories provide a tool for determining the future growth rate of the municipal 
watewater system.  The population in Mt Angel has steadily increased from approximately 936 
people in 1920 to 3,790 in 2009.  The current population of Mt Angel remains at approximately 
3,700.  Figure 5-1 shows the population trends in Mt. Angel from 1900 to the present time.  

Growth forecasting was performed using the exponential growth formula shown below: 

P = Po e 
r t

 

Where P = Population at time (t) in years 

 Po = Initial population  

 r = Average annual growth rate 
 t = Time elapsed from basis year 

In the review of Facilities Plans, the DEQ relies on the County population allocations as the 
‘coordinated number’ for evaluating population projections.  This number has been agreed to by 
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the Department of Land Conservation and Development (DLCD), the Office of the State 
Economist, and Marion County and is based on documented population trends.  DEQ has 
indicated that the City is obligated under ORS 195.036 to conform to the County population 
allocation in order for the Department to approve the Facilities Plan. Therefore, the Marion 
County population projections for Mt. Angel will be used for facilities planning purposes. 

In 2009 Marion County made population projections through 2030.  The 2030 population 
allocation for Mt. Angel was projected at 4,977 with an average annual growth rate of 1.08% 
from 2010 to 2030.  For the purposes of this document, the population was projected through the 
year 2040 using an average annual growth rate of 1.08% and the population model listed above.  
The population growth model is plotted together with historical population trends in Figure 5-1.   
The projected population is expected to reach 5,544 by 2040. The projected population estimates 
are listed by year in Table 5-1. 

Table 5-1│ Mt Angel Population Projections 

Year Population 

2020 4,467 

2025 4,715 

2030 4,977 

2035 5,253 

2040 5,544 

Figure 5-1│ Population Growth Trend 
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5.3 WASTEWATER FLOWS 
Wastewater facility evaluation and design typically account for the following standard flow rates: 

 Average dry-weather flow (ADWF) - Average daily wastewater flow during the dry-weather 
months of May through October 

 Average wet-weather flow (AWWF) - Average daily wastewater flow during the wet weather 
months of November through April 

 Average annual flow (AAF) - Daily wastewater flow averaged over the entire year 

 Maximum-month dry-weather flow (MMDWF) - Maximum monthly flow during the dry 
weather months 

 Maximum-month wet-weather flow (MMWWF) - Maximum monthly flow during the wet 
weather months 

 Peak-day flow (PDF) - Maximum one-day flow during wet the weather months 

 Peak-hour flow (PHF) - Maximum flow over a short duration (peak hour). 

5.3.1 Plant Flow Records 

The City's treatment plant Discharge Monitoring Reports (DMRs) filed with the DEQ for the 
period from October 2006 through June 2012 were evaluated to identify flow patterns and 
evaluate current flows to the plant.   

Plant inflows in Mt. Angel are strongly influenced by precipitation (Figure 5-2).  This is common 
for wastewater collection systems in the Willamette Valley.  Winter rains cause groundwater 
levels to rise.  The groundwater enters the collection system through faults and cracks in the 
collection piping and manholes (infiltration) and through direct connections to storm drainage 
collection facilities (inflow).  Infiltration and inflow (I/I) results in increased flows measured at 
the treatment plant. As shown in Figure 5-2, plant inflows during the winter months are 
significantly higher than flows during the dry summer months.  This can also be seen in Table 5-2 
where the various flow components are tabulated for the last five years in millions of gallons per 
day (mgd). 

Table 5-2│Summary of Plant Flow Data 2007 through 2011. 

Year Population 
ADWF 
(mgd) 

AAF 
(mgd) 

AWWF 
(mgd) 

MMDWF 
(mgd) 

MMWWF 
(mgd) 

PDF 
(mgd) 

2007 3755 0.324 0.618 0.913 0.423 1.223 2.790 

2008 3785 0.336 0.608 0.886 0.517 1.285 2.670 

2009 3790 0.384 0.500 0.619 0.619 0.769 2.262 

2010 3790 0.496 0.705 0.917 0.718 1.249 2.999 

2011 3790 0.131 0.453 0.781 0.286 1.034 3.000 

Average 3783 0.334 0.577 0.790 0.513 1.110 2.909 
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Figure 5-2│Precipitation Effects on Plant Influent Flow 

  

5.3.2 Existing Flow Estimates 

An examination of Table 5-2 reveals that the 2011 dry weather flows were unusually low.   
Flowrates in the range of 80-110 gallons per person per day are typical in the United States 
during dry weather conditions.  The 2011 data show a per-capita flowrate of approximately 35 
gallons per person per day.   The DMRs were further analyzed and it appears that there is some 
error in the City’s flow measurement equipment that began sometime in the 2011 calendar year.   
For this reason, the 2011 data was discarded and not used further in this analysis.  The data for 
2007 through 2010 is listed in Table 5-3. 

Table 5-3│Summary of Plant Flow Data 2007 through 2010. 

Year Population 
ADWF 
(mgd) 

AAF 
(mgd) 

AWWF 
(mgd) 

MMDWF 
(mgd) 

MMWWF 
(mgd) 

PDF 
(mgd) 

2007 3755 0.324 0.618 0.913 0.423 1.223 2.790 

2008 3785 0.336 0.608 0.886 0.517 1.285 2.670 

2009 3790 0.384 0.500 0.619 0.619 0.769 2.262 

2010 3790 0.496 0.705 0.917 0.718 1.249 2.999 

Average 3780 0.385 0.608 0.834 0.569 1.134 2.680 

The DEQ has published guidelines for the estimation of wet weather flows in Western Oregon.  
The purpose of these guidelines it to identify a methodology that can be used to estimate 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

O
ct

ob
er

 2
00

6

Ja
nu

ar
y 

20
07

A
pr

il 
20

07

Ju
ly

 2
00

7

O
ct

ob
er

 2
00

7

Ja
nu

ar
y 

20
08

A
pr

il 
20

08

Ju
ly

 2
00

8

O
ct

ob
er

 2
00

8

Ja
nu

ar
y 

20
09

A
pr

il 
20

09

Ju
ly

 2
00

9

O
ct

ob
er

 2
00

9

Ja
nu

ar
y 

20
10

A
pr

il 
20

10

Ju
ly

 2
01

0

O
ct

ob
er

 2
01

0

Ja
nu

ar
y 

20
11

A
pr

il 
20

11

Ju
ly

 2
01

1

O
ct

ob
er

 2
01

1

Ja
nu

ar
y 

20
12

A
pr

il 
20

12

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

D
ai

ly
 P

la
n

t 
In

fl
u

en
t 

F
lo

w
 (m

g
d

)

D
ai

ly
 P

re
ci

p
it

at
io

n
 (

in
ch

es
)

Daily Rainfall (in)

Influent Flow (mgd)



City of Mt. Angel  CHAPTER  5 
Wastewater System Facilities Plan  Wastewater Flows and Loads 
 

Westech Engineering, Inc.   5-5

wastewater flows if all bottlenecks in the system were removed.  In most systems such as Mt. 
Angel’s where large amounts of I/I enter the collection piping and manholes, the flows can 
increase to the point that surcharging occurs in the system.  Surcharging tends to decrease the 
amount of I/I that could occur if the surcharging were not present.  In theory, the wet weather 
flow components listed in Table 5-3 are influenced by this phenomenon and the wet weather 
flows to the wastewater treatment plant would actually be higher if all the bottlenecks could be 
removed.  It is important to consider the flowrates in the absence of throttling because as the 
improvements described in this plan are implemented, the capacity of the bottlenecks will be 
removed and the wet weather flows to the treatment plant will increase beyond the flows listed in 
Table 5-3.  

In order to estimate the wet weather flow components that would occur in the absence of 
bottlenecks, the DEQ has published guidelines that describe a methodology to correlate 
wastewater flows to rainfall during moderate rainfall events when surcharging is believed to be 
absent.  This mathematical correction is then used to extrapolate flows at higher rainfall events 
associated with peak wet weather flow conditions.  

To establish a relationship between monthly rainfall and average monthly flow, the average 
monthly wastewater flowrates for the wet weather months are plotted against their corresponding 
monthly rainfall values.  The monthly average flow and corresponding rainfall totals for the 2007 
through 2010 winter months are plotted in Figure 5-3. A linear regression is performed to 
establish the relationship between monthly rainfall and average monthly flow.  This relationship 
can be used to predict plant inflows as a function of monthly rainfall depth.    

The Maximum Month Dry Weather Flow (MMDWF) is the monthly average flow for the rainiest 
summer month of high ground water.   In the Willamette Valley the MMDWF invariably occurs 
in May. For the purposes of this report, the MMDWF is defined by the 10-year recurrence 
interval.  Therefore, the MMDWF may be estimated by the monthly flowrate for the month of 
May with a 10-year recurrence interval.  The linear regression established in Figure 5-3 may be 
used if the rainfall depth for the month of May that is associated with a 10-year recurrence 
interval is known.  Rainfall depths corresponding to various exceedence probabilities have been 
calculated for the North Willamette Experiment Station near Canby2.  This data set is assumed to 
be generally representative of rainfall patterns in Mt. Angel.  For the month of May, rainfall depth 
associated with the 10% exceedence probability (i.e., 10-year recurrence interval) is 4.44 inches.  
Using this rainfall depth and the relationship established in Figure 5-3 the MMDWF can be 
estimated. As shown in Figure 5-3, the MMDWF is approximately 0.866 MGD. 

The Maximum Month Wet Weather Flow (MMWWF) represents the highest monthly average 
attained during the winter period of high groundwater.  The DEQ methodology is based on the 
assumption that high groundwater levels are not consistently maintained until the month of 
January.  Therefore, heavy storms do not begin to cause a reliable or consistent infiltration and 
inflow response until January.  This leads to the assumption that the MMWWF occurs in January.  
In the same manner used to determine the MMDWF, the rainfall depth associated with a 20% 
probability of exceedence (i.e., 5-year recurrence interval) for the month of January is used in the 
correlation between plant flows and rainfall to determine the MMWWF.   Again, using the 
                                                 
2 U.S. Dept. of Commerce, NOAA, Climatography of the United States No. 20, N. Willamette Exp. Stn  
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rainfall data from the North Willamette Experiment Station near Canby, the January rainfall total 
associated with the 20% exceedence probability is 8.41 inches. Using this rainfall depth and the 
relationship established in Figure 5-3 the MMWWF can be estimated. As shown in Figure 5-3, 
the MMWWF is approximately 1.37 MGD. 

Figure 5-3│MMWWF and MMDWF Determination 

 

The Peak Day Flow (PDF) that would occur in the absence of bottlenecks may be estimated by 
determining the peak daily average flow associated with a 5-year storm.  This PDF will occur 
under saturated subsurface conditions when the influence of rainfall on infiltration and inflow is 
the strongest.  The PDF is determined by plotting observed peak average daily flow against the 
corresponding daily rainfall depths.  The 5-year 24-hour rainfall depth is used in a linear 
regression of the data to determine the PDF.  The data used to determine the PDF is plotted in 
Figure 5-4.  These data points were carefully selected to ensure that groundwater levels were 
saturated for the period over which flow data was collected. The data were also screened to 
ensure that the flow measurements were not collected under significantly surcharged conditions 
as this would tend to decrease the flow measurements and result in erroneously low estimates.  
The 5-year 24-hour rainfall depth for Mt. Angel is approximately 3 inches3.  Using this rainfall 
depth and the relationship established in Figure 5-4 the PDF associated with a 5-year 24-hour 
storm can be estimated. As shown in Figure 5-4, the PDF is approximately 3.96 MGD. 

 

                                                 
3 U.S Dept. of Commerce, NOAA, Atlas 2, Volume X (Oregon), figure 26 
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Figure 5-4│PDF Determination 

 

A statistical approach is used to determine the Peak Hour Flow (PHF) that would occur in the 
absence of bottlenecks.  This approach involves assuming that a particular year includes a 5-year 
storm with high groundwater conditions producing the MMWWF and the PDF.  During this 5-
year storm the PHF occurs within the peak day.  These assumptions enable one to determine the 
portion of the year over which each flow component occurred.  For example, the MMWWF 
occurs 1/12 of the time or with an 8.33% probability, the AAF occurs half of the time or with a 
50% probability, and so on.  The rainfall depth is assumed to be a random variable with a log-
normal probability distribution.  If this assumption is accurate, the AAF, MMWWF, and PDAF 
should plot as a straight line on log-probability paper.   These flow components are plotted on 
Figure 5-5.  Since the PHF occurs 1 hour out of this hypothetical year (i.e., 1/8760 or 0.011% 
probability), by extrapolating a linear regression to a probability of 0.011%, the PHF may be 
determined. Using this approach the PHF is approximately 7.07 mgd as shown in Figure 5-5. 
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Figure 5-5│PHF Determination 

 

5.3.3 Pepsi Northwest Beverages Wastewater Flows 

Pepsi Northwest Beverages is an industrial user that discharges process wastewater to the City’s 
system under an individual waste discharge permit issued by the City. The relative size of this 
discharge is significant and is discussed separately from the rest of the City in this section.   

The industrial use permit for the Pepsi plant sets forth a maximum average monthly flowrate limit 
of 40,000 gallons per day. The permit also sets a maximum daily limit of 60,000 gallons per day.  
Wastewater flows and loads from the Pepsi plant are measured continuously at a monitoring 
station and submitted to the City on a monthly basis.  Data from January 2012 through April 2013 
were analyzed for this report. Data for February 2012 could not be located and are not included in 
the analysis. The daily and monthly average flow rates are shown in Figure 5-6 together with the 
permitted limits. As shown in the figure, the flowrates from the Pepsi plant are well under the 
permitted limits.  For the entire  data set, the average monthly flowrate is 11,700 gallons per day, 
the maximum month flowrate is 16,000 gallons per day, and the maximum daily flowrate 
measured was 33,000 gallons per day.   In theory, these flows should be included in the flow 
measurements collected at the City’s wastewater treatment plant. Therefore, these values are 
reflected in the existing flow estimates presented above.   For planning purposes, however, it is 
appropriate to include the additional flows from the Pepsi plant that are currently permitted by the 
City.      These additional flows will be added to the flow estimates presented above, as follows, 
to account for the permitted flows that are not currently being captured in measurements collected 
at the wastewater treatment plant. 
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 The average dry weather flow, the average wet weather flow, and the average annual flow 
will be increased by 28,300 gallons per day (i.e., 40,000 gallons per day – 11,700 gallons per 
day).  

 The maximum month dry weather flow and the maximum month wet weather flow will be 
increased by 24,000 gallons per day (i.e., 40,000 gallons per day – 16,000 gallons per day). 

 The peak day and peak hour flows will be increased by 27,000 gallons per day (i.e., 60,000 
gallons per day – 33,000 gallons per day).  

Figure 5-6│Pepsi Northwest Beverages Flowrate History 

 

5.3.4 Summary of Existing Wastewater Flows 

Accounting for the flows that are currently permitted from the Pepsi plant, the existing flow 
estimates presented in Table 5-4 were developed.  These flow estimates will be used throughout 
the remainder of this plan.   The wet weather flow components (i.e., MMDWF, MMWWF, PDF, 
PHF) are intended to be the theoretical maximum values that would occur if all bottlenecks in the 
system were to be removed. 

Table 5-4│Summary of Existing Flow Estimates 

 ADWF AAF AWWF MMDWF MMWWF PDF PHF 

Existing Flow (mgd) 0.413 0.636 0.862 0.890 1.39 3.99 7.10 
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5.3.5 Wastewater Flow Projections  

This section builds on the discussions of population projections in Section 5.2  and the existing 
flow estimates listed in Table 5-4.  Projections of future wastewater flows through the planning 
period were based on the existing flows combined with flow from the anticipated population 
growth.  Peaking factors were used to estimate the increases in wet weather flow components.   

The projected wastewater flowrates were based on the following assumptions. 

 Population growth will occur in accordance with the projections in Section 5.2.  

 Flow rates will increase in proportion to population increase. 

 The per capita average dry weather flow rate associated with the population increase will 
remain constant during the planning period at a value of 100 gallons per capita per day. 

 To account for potential growth at the Pepsi Northwest Beverages Plant, it is assumed that the 
average flow from the Pepsi plant will increase in proportion to population growth in the 
City. This assumption is conservative since Pepsi has indicated to the City that they do not 
intent to increase flows during the planning period.   

 There will be no contribution from “wet” industries during the planning period.  Commercial 
and industrial development will be “dry” with flows comparable to residential developments. 

 The ratio of industrial and commercial development to municipal population will remain 
constant over the planning period.  

 The City’s infiltration and inflow reduction program will prevent any increase in infiltration 
and inflow into the existing collection system. In other words, existing I/I contributions will 
remain constant. 

 All growth will occur in conformance with current land use policies as outlined in the City’s 
Comprehensive Plan. 

 The increase in the AWWF over the planning period is equal to twice the increase in the 
ADWF. 

 The increase in the MMDWF over the planning period is equal to twice the increase in the 
ADWF. 

 The increase in the MMWWF over the planning period is equal to three times the increase in 
the ADWF. 

 The increase in the PDF over the planning period is equal to four times the increase in the 
ADWF. 

  The increase in the PHF over the planning period is equal to five times the increase in the 
ADWF. 

Based on these assumptions, the future estimates of wastewater flow listed in Table 5-5 were 
prepared. 
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Table 5-5│Future Wastewater Flow Projections 

  Projected Wastewater Flows (mgd) 

Year Population ADWF AAF AWWF MMDWF MMWWF PDF PHF 

2020 4467 0.488 0.748 1.012 1.040 1.61 4.29 7.47 

2025 4715 0.515 0.789 1.067 1.095 1.70 4.40 7.61 

2030 4977 0.544 0.832 1.124 1.152 1.78 4.51 7.76 

2035 5253 0.575 0.878 1.185 1.213 1.88 4.64 7.91 

2040 5544 0.607 0.926 1.250 1.278 1.97 4.77 8.07 

 

 

5.3.6 Drainage Basin Service Area Flows 

The peak discharge from each basin was estimated to evaluate the capacity of the trunk sewers.  
Estimates of existing peak flows as well as projected peak flows associated with buildout were 
developed.  In Chapter 6, the existing peak flows are used to determine existing deficiencies and 
the projected peak flows associated with buildout are used for sizing the recommended 
improvements.  Flows associated with buildout conditions are used for sizing purposes because 
trunk sewers are not suited for incremental expansion.   In small Cities like Mt. Angel it is 
generally more cost effect to install a sewer line sized for complete development of the upstream 
service area.  This is due to the fact that the pipe sizes are relatively small (i.e., less than 24 inches 
in diameter).  Over the life of a particular pipeline it is generally not cost effective to install a 
smaller diameter pipe (e.g.,  a 12-inch diameter pipe), then later replace this pipe with a larger 
pipe (e.g., 18-inch diameter pipe) before the smaller diameter pipe has reached the end of its 
useful life.   Due to the relatively long life cycle of modern pipeline materials (i.e., 70+ years), it 
is usually more cost effective to install a larger pipe sized for buildout of the upstream basin.  For 
this reason, peak flows associated with complete buildout of the UGB are used in this plan to size 
the trunk sewers in the City.   

The peak flow from each basin at buildout conditions was determined by summing the following 
quantities. 

 Existing average dry weather flow multiplied by a peaking factor of 3  

 Existing I/I contribution  

 Additional base sewage flow from growth multiplied by a peaking factor of 3 

 Additional I/I from future development 

In order to allocate existing the ADWF as measured at the treatment plant to each basin, an 
inventory of the City’s users was completed.  Water use records were used to generate a list of 
“unusual” users.  Unusual users in this context are defined as users that use significantly more or 
less water than an equivalently sized residential development.   Using this criteria a list of unusual 
users were identified.  The water use for each of these users was allocated to the basin in which 
the user was located.   The remaining ADWF for the “typical” users was determined by 
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subtracting the total use from the unusual users from the total ADWF for the City.  The “typical” 
user ADWF was allocated to each basin by multiplying the “typical” user ADWF (i.e., Total 
ADWF minus unusual user ADWF) by the ratio of the remaining sewered area (i.e, total sewered 
area minus the area of the unusual users) of each basin to total remaining sewered area of the 
City.  

As described in Chapter 6, measurements for infiltration and inflow were collected during a 
moderate winter storm in March of 2013.  This data was used to allocate the existing I/I 
contributions to each basin.   The percentage of the total I/I that was measured for each basin in 
March of 2013 was multiplied by the percentage of the total peak hour I/I for the entire City.   

The additional ADWF associated with growth in the basin was determined by multiplying 
estimates of sewage flow per acre (Table 5-6) by the area of undeveloped land for each land use 
within each basin.  A peaking factor of three was applied to these values to estimate PHF from 
new development. The additional I/I from future development was determined by multiplying 
1,600 gallons per acre per day by the total undeveloped area within each basin.   

 

 

Table 5-6│Flow Rates Per Acre Used for Estimates of Flow from Undeveloped Areas 

Land use 
Flow 

(gallons/acre/day) 

Commercial 1,500 

High Density Residential 4,000 

Low Density Residential 1,500 

Industrial 1,500 

Public 500 

 

 

The existing peak flows and the projected peak flows at buildout are listed for each collection 
system basin in Table 5-7. 
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Table 5-7│Projected Drainage Basin Service Area Flows at Buildout of the System 

Basin Total 
Area 

 (Acres) 

Sewered 
Area 

(Acres) 

Unusual 
User 
Area 

(Acres) 

Unusual 
User 

ADWF1 
(mgd) 

Typical 
User 

ADWF1 
(mgd) 

Existing I/I 
(mgd) 

Existing 
PHF 

(mgd) 

Future 
ADWF1,2 

(mgd) 

Future 
I/I 

(mgd) 

Buildout 
PHF 

(mgd) 

Basin 1 65 15 0 0.000 0.011 0.045 0.077 0.075 0.080 0.382 

Basin 2  140 66 41 0.030 0.018 0.508 0.650 0.104 0.107 1.228 

Basin 3 120 67 43 0.005 0.017 0.214 0.278 0.065 0.085 0.558 

Basin 4 57 48 0 0.000 0.035 0.265 0.369 0.013 0.014 0.422 

Basin 5 34 34 1 0.010 0.024 0.870 0.970 0.000 0.000 0.970 

Basin 6 75 68 0 0.000 0.049 1.170 1.319 0.028 0.011 1.414 

Basin 7 197 97 37 0.039 0.043 2.058 2.306 0.135 0.161 2.871 

Basin 8  24 24 6 0.002 0.013 0.135 0.181 0.000 0.000 0.181 

Basin 9 150 91 24 0.041 0.049 0.649 0.919 0.082 0.094 1.259 

Totals 862 510 152 0.126 0.259 5.915 7.070 0.501 0.553 9.285 

Notes 
1)  ADWF multiplied by a peaking factor of 3 to estimate peak hour flow 
2)  For future ADWF, existing public right-of-ways are not included in the projections 

5.4 WASTEWATER LOADS 
In addition to the expected wastewater flow, evaluation and design of wastewater facilities 
requires estimates of the expected loads of various pollutants in the wastewater.  Treatment 
facilities must be designed with operating capacity to treat the highest expected loads of 
pollutants over the planning period.  Pollutants used as design parameters for this study were 
biochemical oxygen demand (BOD; sometimes referred to as a five-day oxygen demand 
expressed as BOD5) and total suspended solids (TSS).  The following classifications of 
wastewater pollutant loads were used. 

 Average Load – Average daily wastewater load.   

 Maximum Month Load – Daily wastewater load during the maximum month. 

5.4.1 Plant Load Records 

The City's treatment plant Discharge Monitoring Reports (DMRs) filed with the DEQ for the 
period from January 2007 through December 2010 were evaluated to identify loading patterns 
and evaluate current loads to the plant.  This data set includes weekly BOD and TSS 
measurements from 24 hour composite samples taken from the wastewater treatment plant 
influent flow stream. Since the influent flow data for the 2011 calendar year does not seem to be 
accurate, the loading data from 2011 is not accurate and was not considered in this analysis.   

Pollutant loads in pounds per day were calculated for BOD and TSS using the data sets described 
above.  Pollutant load calculations were based on the concentration for each pollutant multiplied 
by the influent flow on the day the sample was collected.  
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The average monthly influent BOD and TSS loads measured at the treatment plant from October 
2006 through December 2010 are plotted in Figure 5-7.  The annual average influent loading and 
the maximum month loading are listed in Table 5-8 for BOD and TSS. 

Figure 5-7│Plant BOD and TSS Loading History 

 

Table 5-8│Summary of Plant BOD and TSS Loading Data 2007 through 2010. 

Year Population 

BOD Load 
(pounds per day) 

TSS Load 
(pounds per day) 

Average Annual Maximum Month Average Annual Maximum Month 

2007 3755 718 1050 480 721 

2008 3785 771 1609 763 2365 

2009 3790 707 1104 723 1267 

2010 3790 1008 1825 900 1428 

Average 3780 801 1397 717 1445 

 

Based on the engineering literature4, typical BOD values in domestic wastewater fall in the range 
of 0.11 – 0.26 pounds per capita per day.  TSS values are typically in the range of 0.13-0.33 
pounds per capita per day.  The BOD and TSS loading rates in Mt. Angel are within these ranges. 
Therefore, this loading data seems realistic and the 2007 through 2010 average loading rates 

                                                 
4 Metcalf & Eddy. 2003 
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(Table 5-8) will be used for the existing population.   Future influent loading rates that include the 
existing population and future growth are developed in the following subsection.  

5.4.2 Pepsi Northwest Beverages Wastewater Loads 

The BOD and TSS loads from the Pepsi plant are significant and are, therefore, considered 
separately in this analysis.  The existing permit issued by the City allows maximum average 
monthly BOD and TSS loading rates of 35 pounds per day.  The permit also sets the maximum 
daily BOD and TSS loading rate at no more than 55 pounds per day.  The following figures show 
the BOD (Figure 5-8) and TSS (Figure 5-9) loading history from the Pepsi plant.  As shown in 
these figures, the daily and average monthly BOD and TSS loading rates exceed the permit limits 
for relatively long periods of time. This data indicates that the loading is highest during the winter 
months.  During the summer months, the Pepsi plant is able to comply with the permit limits.  
However, since the data set covers slightly more than one year, this seasonal variation may not be 
a regular occurrence and may have more to do with operational choices rather than weather 
changes.  

The BOD and TSS loading rates from the Pepsi plant observed during the early part of 2013 are 
substantially higher than allowed by the permit.  The BOD loading rates exceed 100 pounds per 
day on a regular basis. This loading rate consumes approximately 10% of the total organic 
treatment capacity of the City’s wastewater treatment plant.  TSS loading rates of more than 200 
pounds per day are not uncommon. This rate of solids loading is approximately 20% of the total 
solids treatment capacity of the City’s wastewater treatment plant.  Solids loading at this rate will 
ultimately lead to the need to remove sludge from the plant sooner than originally anticipated by 
the City.   

The loading data from the Pepsi plant indicates that it is appropriate for the City to reconsider the 
approach used to regulate the Pepsi plant.   As part of this planning effort, Westech and City 
personnel met with representatives from the Pepsi plant.  The Pepsi representatives indicated that 
they would make the changes needed to reduce BOD and TSS loading rates below the limits set 
forth in the permit.  Based on this, the City provided direction to Westech to assume that the BOD 
and TSS loading rates from the Pepsi plant would not exceed 35 pounds per day on a monthly 
basis.  This assumption is carried forward in this plan.  However, it is critical that the City re-
evaluate their internal policies with respect to enforcing the provisions of the permit for the Pepsi 
facility.  Failure to do so will result in overloading of the wastewater treatment plant.  This 
overloading may lead to plant upsets or violations of the City’s NPDES permit.  Problems at the 
wastewater plant caused by the Pepsi facility, may lead DEQ to require the City to implement a 
formal industrial pretreatment program in accordance with 40 CFR 403. Such industrial 
pretreatment programs are typically implemented by larger municipalities and are costly to 
administer.   Such a program would likely require the full time efforts of at least one public works 
staff member.  For the City of Mt. Angel, this would represent a significant increase in labor costs 
for the wastewater utility.  As such, it is critical that the City demonstrates to DEQ the ability to 
manage and control discharges from the Pepsi plant without the need for a formal industrial 
pretreatment program.  Therefore, a recommendation is included at the end of this chapter to re-
evaluate the City’s approach to regulating the Pepsi plant. This should include an evaluation of 
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the City’s sewer use ordinance to ensure that adequate enforcement authority exists to regulate 
the Pepsi Plant.   

For the purposes of estimating current wastewater loads to the City’s plant it has been assumed 
that the existing BOD and TSS loads listed in Table 5-8 include a loading rate from the Pepsi 
plant approximately equal to the limits set forth in the permit issued by the City (i.e., 35 pounds 
per day monthly average).  Based on the loading history presented in Figure 5-8 and Figure 5-9 
the actual average loading rates from the Pepsi plant were likely higher than 35 pounds per day 
when the data presented in Table 5-8 was collected.  Therefore, the assumption that the loading 
rates from the Pepsi plant were approximately 35 pounds per day on average during this time is 
somewhat conservative with respect to estimating existing plant loads.   

Figure 5-8│Pepsi Northwest Beverages BOD Loading History 
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Figure 5-9│Pepsi Northwest Beverages Suspended Solids Loading History 

 

5.4.3 Load Projections  
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 The ratio of peak monthly BOD and TSS loads to average loads from the municipal 
population is 1.8. 

Based on these assumptions, the future estimates of influent wastewater loads listed in Table 5-9 
were prepared. 

 

Table 5-9│Future Wastewater Load Projections 

  BOD (ppd)  TSS (ppd) 

Year Population 
Average 
Annual 

Peak 
Month 

 

Average 
Annual 

Peak 
Month 

2020 4467 955 1719  871 1568 

2025 4715 1011 1820  927 1669 

2030 4977 1070 1927  986 1776 

2035 5253 1133 2039  1049 1887 

2040 5544 1198 2156  1114 2005 

 

 

5.5 RECOMMENDATIONS 
The intent of this chapter is to identify existing flows and loads that must be conveyed and treated 
by the wastewater pumping and treatment system.  Subsequent chapters of this report include 
more detailed evaluations of each component of the wastewater system.  However, this chapter 
does include the following recommendations.   

 The City should evaluate the influent flow measurement system and correct any problems to 
ensure that no future erroneous readings are collected.  

 The City should re-evaluate the policies and approach used the administer the permit for the 
Pepsi Northwest Beverages facility.  This should include an evaluation of the billing 
calculations used to determine the monthly bills for the Pepsi plant as well as the procedures 
used to review the flow and loading data from the plant and enforce the provisions of the 
permit on a monthly basis.  The City should also establish a record keeping procedure to 
establish a long-term data base of flows and loads from the Pepsi plant.     
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COLLECTION SYSTEM EVALUATION CHAPTER  6 
 

6.1 INTRODUCTION 
This chapter includes an analysis of the collection system.  The first subsection focuses on 
operation, maintenance, and rehabilitation of the collection system.  This is followed by the 
development of alternatives for potential improvements to the wastewater collection system.     

This chapter addresses the following key questions: 

 What are the current collection system operation and maintenance practices and how can they 
be improved? 

 What are the existing collection system deficiencies? 

 What collection system components are likely to become deficient during the planning period 
or prior to complete buildout of the system? 

 What are the alternatives for correcting existing and projected deficiencies? 

The existing and projected collection system deficiencies are presented.  Where appropriate 
different alternatives for addressing each of the deficiencies are presented and discusssed.  The 
alternatives are evaluated against each of the collection system deficiencies to generate complete 
collection system recommendation. In Chapter 7, the treatment system is evaluated and 
alternatives for correcting treatment system deficiencies are identified and evaluated. 

6.2 COLLECTION SYSTEM OPERATION, MAINTENANCE, & REHABILITATION 
This section discusses the need for maintenance of the gravity sewer collection piping and 
provides recommendations for the basic elements necessary for a maintenance program.  The 
need for system-wide preventive maintenance is addressed first, and then the general 
recommended approaches to collection system maintenance are outlined. 

6.2.1 Need for System-Wide Preventative Maintenance 

Maintenance of sewerage systems is necessary to insure the proper operation of the facilities and 
to obtain the full useful life of those facilities.  Sanitary sewer systems represent significant 
investment of public capital.  If a sewer system is allowed to fall into disrepair because of the lack 
of maintenance, it will not operate efficiently or as designed.  Health problems and property 
damage may result from sanitary sewer backups, surcharging and/or overflows.  Without proper 
maintenance, a system's capacity can be reduced by debris clogging, root intrusion growth, 
structural damage, infiltration and inflow (I/I), and other factors that eventually lead to failures 
throughout the system.  Repair of failed sections of a sanitary sewer system are costly, quite often 
exceeding the original cost of construction.  In spite of this, many jurisdictions do not adequately 
fund the level of maintenance necessary to protect their investment in the sewerage system.  
Collection system maintenance can be separated into two types: preventive and corrective. 
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Preventive maintenance involves scheduled inspection of the system and data gathering to 
identify problem areas and analysis of this data so that scheduled maintenance can be targeted at 
specific problems.  As a general rule, as preventative maintenance increases, the amount of 
corrective maintenance required decreases. 

Corrective maintenance, often referred to as emergency maintenance, is typically performed 
when the sewer system fails to convey sewage.  Causes for initiating corrective maintenance may 
include blockages, solids buildup, excessive I/I, flooding and sewer breaks.  Corrective 
maintenance requires immediate action, and the jurisdiction will typically pay a premium to have 
this work performed. 

6.2.2 Present Maintenance Practices 

At the present time, the City does not clean and inspect the collection system pipes on a regular 
basis. The last time the lines were systematically inspected and cleaned was in 1995.  On the 
other hand the City does have a relatively good I/I reduction program.   The City currently 
allocates an average of approximately $50,000 per year for collection system rehabilitation work.  
Since the late 1990’s, the City has rehabilitated a significant amount of the mainline piping by 
lining with cured in place pipe (CIPP).  To date, the City has rehabilitated approximately 8,700 
feet of mainline.  This amount is equal to 13% of the total mainline pipe in the City.   This 
rehabilitation work has been focused on the mainline piping and no work has been done on the 
associated service laterals or manholes.   

6.2.3 Preventative Maintenance Program Recommendations 

The following paragraphs outline some recommendations for implementing preventive and 
corrective maintenance throughout the City's sanitary sewer collection system.  These include the 
following: 

 Establish a systematic sewer cleaning and inspection program. 

 Continue with the sewer rehabilitation and replacement program.   

6.2.4 Sewer Cleaning and Inspection Program (Program – 1)  

It is important that a systematic program for the cleaning and inspection of manholes and gravity 
sewers be established.  Regular cleaning is necessary to prevent blockages, grease accumulation 
and sediment buildup in sewer lines.  Normally, sanitary sewers laid at steep grades require less 
frequent cleaning than those laid at flat grades.  Sewers at flat grades can experience 
sedimentation and grease buildup problems and will require more frequent cleaning and 
maintenance.  Since nearly all of the sewers in Mt. Angel are laid at flat grades, routine cleaning 
is especially important.  

As part of the cleaning program, it is important that the City continue to keep records, including 
conditions encountered such as pipe failures, grease and solids buildup, and other problems.  
These records are useful in scheduling corrective work and to establish a long term cleaning 
frequency schedule for different sewers.  As the database is established, a schedule for subsequent 
cleaning can be tailored to the physical character of each line, the area served, and its 
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performance history.  Specific problem areas requiring more frequent cleaning can be 
incorporated into this program. 

The inspection component of the program should include both above ground and internal 
inspection of the sewer system.  Above ground inspection is performed by inspecting right-of-
ways and easements and noting evidence of structural failure, flooding, manholes covers above or 
below the present level of streets, or other problems.  

The two common methods of internal inspection are TV inspection performed in conjunction 
with the cleaning activities, and smoke testing.  TV inspection of a sewer system utilizes a 
specially designed television camera and equipment to view the interior of the piping system.  A 
videotape and written record of the inspection is generated and retained by the City.  Leaking 
sewer service connections, debris or root buildup, structural failures, leaking joints and other 
problems can be easily identified and documented.  TV inspection of sewers requires that the 
sewers be cleaned immediately prior to the inspection. TV inspection of sewers is typically 
performed during the winter months so that sources of I/I can more easily be noted and identified.   

Smoke testing is conducted by blowing harmless nontoxic smoke into the sewer system and 
observing the points at which it escapes. Smoke testing is typically performed during the summer 
months so that groundwater does not interfere with the smoke.  Smoke testing can be used to 
identify potential leaks into the system caused by broken pipes, bad joints, manhole failures, and 
similar deficiencies.  Smoke testing is also very effective for locating storm sewer cross 
connections and illegal connections such as roof and foundation drains.  The equipment necessary 
to perform smoke testing is relatively inexpensive and can be purchased by the City. As the City 
continues to implement I/I corrective work, smoke testing will be a useful tool for prioritizing 
problem areas. 

The total length of the City’s collection system piping is approximately 65,000 feet.  The City 
does not own the equipment needed to clean and inspect the sewer system. Therefore, this work 
will need to be performed by a contractor.  From a practical standpoint, a contractor will clean 
and TV inspect a particular line segment at the same time.   The costs for this work are currently 
about $1.50 per foot of mainline pipe.   It is recommended that the program be funded with the 
goal of cleaning and inspecting every line in the City at 10 year intervals.  This requires cleaning 
and inspecting approximately 6,500 feet of mainline per year at an annual cost of approximately 
$10,000.   In addition to this work, it is also recommended that the City smoke test the entire 
collection system over the same 10-year period.  Most contractors that perform TV inspection 
work will also perform smoke testing for the City.  The costs for smoke testing are about $0.40 
per foot of mainline pipe.   Therefore, the recommended annual budget for smoke testing is 
$2,600 (e.g., 6,500 feet/year * $0.40 per foot).  Adding this amount to the cost for the cleaning 
and inspection, the recommended annual budget for the cleaning and inspection program is 
$13,000 per year.      

6.2.5 Sewer Rehabilitation & Replacement Program (Program – 2)  

A sewer rehabilitation and replacement program should include mainline, manhole, and service 
lateral rehabilitation or replacement.  This type of sewer rehabilitation program may also be 
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referred to as an I/I reduction program.  The City’s past rehabilitation efforts have not addressed 
the service laterals.  Moving forward, we recommend the City begin to address service laterals as 
they are a significant portion of the collection system piping and contribute significant amounts of 
I/I.   

The City’s existing collection system is similar to other systems in Oregon in that it collects large 
amounts of I/I.  The system is showing signs of aging and will continue to age and deteriorate.  
As such, it is important for the City to continue to rehabilitate the system during the planning 
period.  Failure to continue with rehabilitation efforts will lead to major system failures that may 
need to be repaired under emergency circumstances.  Periodic emergency repairs are likely to be 
more costly to the City in the long-run when compared to a more systematic rehabilitation 
program implemented on an annual basis.  As noted above, the City currently allocates 
approximately $50,000 per year from sewer rehabilitation projects.  Based on our analysis this 
amount is insufficient and should be increased to approximately $100,000 per year.  The basis for 
this recommendation is presented in the following paragraphs.   

To determine the appropriate funding rate for an I/I reduction program, one simply needs to sum 
all the mainlines, manholes, and service laterals that are to be included in the rehabilitation 
scheme (i.e., determine the scope of the work effort), estimate the total cost of rehabilitating these 
facilities, and determine the number of years over which the rehabilitation should occur.  

To determine the scope of the rehabilitation effort, the areas of the collection system that collect 
the most I/I were first identified.  Flow projections by sewer basin are presented in Chapter 5 
(Table 5-7). These projections include an estimate of the existing peak I/I contribution from each 
basin.  Dividing this number by the total sewered area in each basin provides a means to compare 
the various sewer basins to determine which generate the most I/I.  The basins that contribute the 
greatest amount of I/I per sewered area are considered the areas where I/I reduction efforts will be 
most effective.  This analysis is included in Table 6-1.  As shown basins, 5, 6, and 7 contribute 
significantly more I/I than the other sewer basins.  Therefore, initial I/I corrective work should be 
focused in these three basins.   

Table 6-1│Sewer Basin I/I Evaluation 

Basin Total Area 
 (Acres) 

Sewered Area 
(Acres) 

Existing Peak I/I 
(mgd) 

I/I Per Sewered 
Area 

(gal/ac-day) 

Basin 1 65 15 0.045 2,981 

Basin 2  140 66 0.508 7,751 

Basin 3 120 67 0.214 3,215 

Basin 4 57 48 0.265 5,491 

Basin 5 34 34 0.870 25,662 

Basin 6 75 68 1.170 17,132 

Basin 7 197 97 2.058 21,287 

Basin 8  24 24 0.135 5,616 

Basin 9 150 91 0.649 7,136 
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Inspection of the sewer maps shows that the basins 5, 6, and 7 include several different pipe types 
and ages.  For this plan, it has been assumed that all PVC lines are in good condition and do not 
need to be included in the rehabilitation plan.  The lines that have recently been rehabilitated 
using cured in place pipe are also not included in the plan. This leaves only the lines that are 
concrete, vitrified clay, and AC. The total mainline length of concrete, vitrified clay, and AC lines 
in basins 5, 6, and 7 is approximately 12,620 feet.   Of this amount, approximately 4,080 feet of 
mainlines are targeted for replacement as part of the recommended improvements listed below.  
As such, these lines are already scheduled to be replaced and are not included in the scope of the 
sewer rehabilitation plan.  Therefore, Basins 5, 6, and 7 include approximately 8,540 feet of 
mainline rehabilitation work.  Basins 5, 6, and 7 also include approximately 74 manholes and an 
estimated 23,000 feet of service lateral pipe.  We have assumed that approximately 65% of the 
manholes and service laterals will need to be rehabilitated.  The total cost for this recommended 
rehabilitation work is listed in Table 6-2. 

Table 6-2│Sewer Rehabilitation Program Total Costs 

Item Quantity Unit Cost 
 

Total Cost 

Sewer Mainline  8,540 ft (1) $100 / ft (2) $854,000 

Sewer Manholes 48 (3) $5,000 / each $240,000 

Service Laterals 14,950 ft $60 / ft $897,200 

Total Rehabilitation Construction Cost   $1,991,000 

Notes: 
(1) Total length of concrete, vitrified clay, and AC pipe in basins 5, 6, and 7 less the amount of mainline already scheduled 

for replacement. 
(2) Average unit cost based on a typical mix of CIPP, pipe bursting, and open cut reconstruction. 
(3) 65% of the total number in basins 5, 6, and 7.  

As shown (Table 6-2), the total costs for the recommended rehabilitation project is $1,991,000 in 
2013 dollars.  To account for soft costs, engineering is assumed to be 15% of the construction 
cost. Legal, permitting, and administration costs are assumed to be 5% of the construction cost.  
A construction contingency of 5% is also added.  Therefore, the total soft costs are assumed to be 
25% of the construction costs.   Including soft costs, the total project costs for the recommended 
I/I reduction plan is approximately $2,490,000. We recommend this work be completed over a 25 
year period. At the end of this period other portions of the collection system will be an additional 
25 years older and will have deteriorated further.  Therefore, once the rehabilitation efforts are 
completed in basins 5, 6, and 7, future rehabilitation efforts should focus on other areas in the 
City.  As such, the City should consider funding the recommended rehabilitation effort 
indefinitely. 

Assuming that the recommended rehabilitation work is completed over 25 years, the annual 
funding rate should be approximately $100,000 per year.  As with all the cost estimates presented 
in this plan, this budget amount is in 2013 dollars and will need to be adjusted over the years to 
account for increases in construction costs.   As noted in Chapter 4, the City’s existing NPDES 
permit requires the preparation of an inflow reduction plan.  The City should use funds from the 
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sewer rehabilitation and replacement program to complete the required inflow reduction plan as 
soon as possible.      

6.3 COLLECTION SYSTEM DEFICIENCIES 
The purpose of this section is to determine the components of the existing collection system that 
are or will become deficient.  This includes components that lack capacity to convey existing 
peak flows or will lack capacity as flows increase due to growth.  Some collection system 
deficiencies were identified in Chapter 4.  This section is intended to supplement those 
discussions. Together with the deficiencies listed in Chapter 4, the intent of this section is to 
present an overall list of deficiencies that must be addressed by the City.  

6.3.1 Gravity Main Capacity Analysis 

The peak design flows developed in Chapter 5 were used as the basis for an evaluation of the 
existing sanitary sewer trunk lines.  Pipe sizes, lengths, slopes, and locations were determined 
from City records and field surveys.  The evaluation was limited to the main trunk lines 
conveying sewage through the basins.  This approach was taken since most of the pipes within a 
basin will actually encounter only a fraction of the capacity of the pipe.  Typical practice is to 
construct sewer lines with pipe no smaller than 8-inches in diameter.  This facilitates solids 
conveyance, cleaning, and maintenance.  In the upper ends of the drainage basins, flows do not 
approach the capacity of the 8-inch diameter pipes.  Therefore, it is not necessary to model all of 
the smaller diameter pipes in the collection system.     

A model of the main trunk lines was developed using the SWMM5 hydraulic model. The 
hydraulic model simulates the routing of flow through the collection system. SWMM5 is a fully 
dynamic model that can simulate backwater, surcharging, split flows, and looped connections that 
occur in sewer systems. The peak drainage basin service area flows (Table 5-7) were used as 
inputs to the model. Both the existing peak flows and the projected peak flows associated with 
buildout were used in the modeling effort.  The existing peak flows were used to determine 
existing deficiencies, and the projected peak flows associated with buildout were used for sizing 
the recommended improvements.  The choice to use flow projections associated with buildout of 
the collection system for trunk sewer sizing is based on the fact that buried sewer collection pipes 
are not well suited for incremental expansion.  Cases rarely exist where it is appropriate to size 
trunk sewers for 20 year flow projections.  The design life of buried sewer collection pipes is 50-
70 years. Therefore, it is not cost effective to upsize these sewer pipelines at 20-year intervals.  It 
is more cost effective to size these facilities to convey projected peak flows associated with 
buildout of the entire basin.    

The existing and projected flow estimates were added to the main trunk lines where their 
respective basins discharge into the main trunk lines.  The model was run until steady-state flow 
conditions were achieved. These steady state conditions were used to locate the collection system 
deficiencies.  This approach is somewhat conservative since, in reality, the peak drainage basin 
service area flows only persist for a short period of time (e.g., a few hours).   After these peaks, 
the flows will begin to decrease and steady state conditions are not likely to actually occur.   



City of Mt. Angel  CHAPTER 6 
Wastewater System Facilities Plan  Collection System Evaluation 

 

Westech Engineering, Inc.  6-7 
 

Though somewhat conservative, this steady-state approach is reasonable for smaller systems like 
Mt. Angel.      

The model was used to identify capacity deficiencies. Capacity deficiencies are defined as 
locations where overflows occur and flow does not reach the treatment plant, or where a pipe is 
surcharged and the hydraulic grade line (HGL) is within a specified distance from the ground 
surface.  For the purposes of this analysis, pipe surcharge is allowed. When the modeled water 
surface reached a level less than 6 feet from the ground surface (freeboard less than 6 feet) a 
deficiency was identified. The 6-foot freeboard deficiency criterion was determined to be 
appropriate for short-term peak flows and adequate to protect from overflows. Basement flooding 
was not considered to be a significant concern given the relatively limited number of basements 
in the City and the lack of historical basement flooding complaints. For shallow pipes (pipes with 
less than 8 feet of available freeboard measured from ground to top of pipe) a capacity deficiency 
criterion that allows no more than 2 feet of surcharge was used instead of 6 feet minimum 
freeboard allowed for deeper pipes. The capacity deficiencies identified by the hydraulic analysis 
indicate where improvements may be needed to ensure that overflows do not occur and that 
adequate capacity is provided. 

The hydraulic model was used to identify capacity deficiencies in the existing trunk sewer system 
as shown in Figure 6-1. As noted above, the flows used for this analysis are the existing peak 
drainage basin service area flows (Table 5-7).  The hydraulic model predicts widespread 
surcharging throughout the City.  The surcharging extends well beyond the limits indicated in 
Figure 6-1.  However, this widespread surcharging is generally the result of the undersized trunk 
sewers shown in Figure 6-1. Therefore, not all surcharged manholes are shown in Figure 6-1 for 
the sake of clarity.  The model predicts surface flooding at the following locations.  

 Manhole #8 near Mt. Angel-Gervais Road 

 Manhole #47 near the intersection of Marquam and Monroe Streets 

 Manhole #130 near the intersection of May and Spruce Streets 

 Manhole #78 near the intersection of John and May Streets  

 Manhole #79 near the intersection of Garfield and Taylor Streets 

Based on further analysis, the overflows at manholes #78 and #79 are the result of downstream 
capacity problems that can be corrected with downstream capacity improvements. As shown in 
Figure 6-1, the following trunk sewer segments do not have the capacity to convey the existing 
peak hour flows from the collection system.  

 “Main Trunk Sewer From Manhole #5 to Manhole #9” 
The “Main Trunk Sewer” starts at the wastewater treatment plant and extends across farmed 
fields to manhole #9 on Marquam Street. The lower portion of this trunk sewer includes 24-inch 
PVC pipes that were constructed in the mid 1990s as part of the treatment plant improvement 
project.  This lower portion has adequate capacity to convey existing peak flows.  The upper 
portion of this trunk sewer between manholes #5 and #9 includes 18-inch concrete pipe.  This 18-
inch segment lacks the capacity to convey existing peak flows.   
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 “North Trunk Sewer” 
The “North Trunk Sewer” discharges into the Main Trunk Sewer at manhole #9.  From manhole 
#9, the “North Trunk Sewer” continues east upstream on  Marquam Street and ends at manhole 
#60 on Main Street.  This entire trunk sewer segment lacks the capacity to convey existing peak 
flows.   

 “South Trunk Sewer” 
The “South Trunk Sewer” discharges into the Main Trunk Sewer at manhole #9 on Marquam 
Street.  From manhole #9, the “South Trunk Sewer” continues south across farmed fields to 
Church Street.  At Church Street the “South Trunk Sewer” jogs east, then south to May Street.  At 
May Street, the “South Trunk Sewer” jogs east then south along South Pershing Street to manhole 
#136. From Manhole #136, the south trunk sewer extends east between homes and crosses Main 
Street and Highway 214.  This entire trunk sewer segment lacks the capacity to convey existing 
peak flows. 

6.3.1 Collection System Improvements to Serve Currently Undeveloped Areas 

There are a number of areas within the City that are currently undeveloped and lack gravity sewer 
service.  New gravity mainlines will need to be installed to serve these areas as they develop.  
Current City ordinances require that mainlines required to serve these areas be installed at the 
expense of the developer.  These lines should be sized as required to serve all upstream areas.   

6.3.2 Summary of Collection System Deficiencies 

The known deficiencies described in Chapter 4 have been combined with the deficiencies 
described above to develop a complete list of collection system deficiencies.  These deficiencies 
are listed in Table 6-3. 

Table 6-3│Summary of Collection System Deficiencies 

Location (note 1) Problem Category 

Main Trunk Sewer from Manhole 5 to Manhole 9 Lack of Capacity 

North Trunk Sewer Marquam Street from Manhole 9 to Manhole 60 Lack of Capacity, High I/I 

South Trunk Sewer from Manhole 9 to Manhole 146 Lack of Capacity, High I/I 

Sewer Line from Manhole 136 to Manhole 144 End of Useful Life, Obstruction 

Basin 5  High I/I 

Basin 6  High I/I 

Basin 7 High I/I 

Undeveloped Areas No Sewer Service 

Note 1:  See collection system maps in Appendix C for manhole numbering.  See Figure 4-2 for collection system basin 
map.     
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Figure 6-1│Existing System Capacity Analysis 
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6.4 COLLECTION SYSTEM ALTERNATIVES 
The shortcomings identified in Table 6-3, will need to be addressed by implementing a 
comprehensive I/I correction program, increasing the size of many of the trunk sewers, and 
extending gravity sewer service to currently undeveloped  areas.   

Facilities planning requires the examination of a broad range of alternatives for each portion of 
the wastewater system.  This section examines the alternatives for collecting wastewater within 
the study area and conveying it to the point of treatment.  This section develops and screens 
wastewater collection alternatives using criteria such as land requirements, topographic 
constraints, reliability, operational flexibility, construction and long-term O&M costs, and 
regulatory restrictions.  The alternatives listed in this section represent the tools used in the 
facilities planning effort to address the previously listed deficiencies in order to provide a 
comprehensive long-term solution for the City’s collection system.   

6.4.1 No Action 

The no action approach implies that no improvements will be made to the existing collection 
system (excluding maintenance or repairs).  Obviously, this approach is recommended for those 
areas of the system which have sufficient capacity to convey the design flows and are in 
acceptable condition.  Although this approach may be justified in isolated areas within the system 
on a case-by-case basis where there is insufficient capacity to convey peak design flows (i.e., 
minor surcharging for short periods of time), this approach is effectively eliminated by DEQ 
guidelines and regulations.   

Although it is always an option to not improve the system, the result will be health risks, 
damages, and inconveniences where sewage collection and facilities are inadequate.  
Furthermore, delaying required improvements almost inevitably leads to a greater future problem.  
However, to ensure that system improvements are justified, it is necessary to consider the costs 
and advantages of proposed improvements against the risks entailed by the no action alternative.  
It should be noted that since resources are limited and the sewer system cannot be upgraded all at 
one time, the phasing plan adopted by the City for the improvements will in effect require that the 
no action alternative be adopted on a temporary basis for all but the first phase improvements.   

6.4.2 Reroute Sewage 

Under this scenario, sewage would be diverted or rerouted from one sewer basin or system to 
another.  This approach is practical in cases where an existing sewer has capacity in excess of that 
needed to convey design flows from that basin, and where flow diversion is practical from a 
construction and topographic standpoint.   

6.4.3 Upgrade Existing Facilities 

This approach involves constructing replacement pipes to provide adequate capacity for the 
design flows.  This is the most obvious alternative since it provides assurance that the sewage 
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collection system can convey the design flows through town and that overflows will be kept to a 
minimum, which in turn limits the City's liability. 

6.4.4 Infiltration/Inflow Reduction 

As stated previously, the collection system collects large amounts of I/I during the winter months. 
While reduction of the existing I/I flows and minimization of future I/I flows is important, 
experience in western Oregon has shown that the goal of complete elimination of I/I is 
unreasonable and largely unattainable.  For the purposes of this study, it was assumed that I/I 
reduction efforts would keep I/I amounts at their current level.  In other words, no reduction in 
flows is assumed as a result of the recommended sewer rehabilitation and replacement program 
(i.e, Program-2).  This assumption is based on the idea that I/I reduction should be an ongoing 
work effort included in the City’s maintenance budget indefinitely.  This approach is 
recommended because as the I/I corrective work is performed, other areas in the collection 
system will continue to age and deteriorate and new I/I sources will appear over time. These new 
I/I sources will replace the I/I sources that were removed as a result of the corrective work.  This 
assumption may turn out to be somewhat conservative.  If so, future flow projections during the 
next planning cycle can be adjusted accordingly.  

6.4.5 Construct New Facilities 

The construction of new collection system components including trunk sewers, lift stations, and 
force mains is the only method considered herein for providing service to undeveloped areas.  
This method basically involves extending the conventional gravity collection system into the 
undeveloped areas and installing new pump station where topographical limitations require.  
Septic tank effluent pumping (STEP) or Septic tank effluent gravity (STEG) collection systems 
were not considered practical given the City’s reliance on a conventional gravity system and the 
potential deterioration of concrete components in the existing system from hydrogen sulfide 
present in STEP and STEG effluents.    

6.5 RECOMMENDED GRAVITY COLLECTION SYSTEM IMPROVEMENTS 
To address the I/I problems in basins five, six, and seven, implementation of the I/I reduction plan 
(i.e., Program-1) is recommended. This program is discussed in greater detail above.  

To address the capacity problems listed in Table 6-3, it is recommended that these sewer 
segments be replaced with larger diameter lines.  There are essentially no opportunities to reroute 
sewage through other nearby lines and the only practical alternative is to replace these lines.  
When these lines are replaced, it is also recommended that the manholes and service laterals 
either be replaced or rehabilitated to help control I/I.  As shown in Figure 4-5, the recommended 
trunk sewer replacement projects will result in the replacement of several line segments with the 
worst I/I problems.  Therefore, it is important, and will be most cost effective, to replace or 
rehabilitate the manholes and service laterals at the same time the mainlines are being replaced. 

To provide service to areas that are currently undeveloped, recommended trunk sewer sizes and 
conceptual alignments are also recommended.  It is important to note that the actual alignment of 
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these sewers will likely change when the undeveloped areas are platted and the public right of 
ways are established.   

As noted previously, the recommended pipe sizes are based on complete buildout of the UGB in 
its current configuration.  The decision to size the trunk sewers to convey peak flows associated 
with buildout conditions is based on the fact that buried trunk sewer pipelines are not well suited 
for incremental expansion.  In other words, it is more cost effective in the long-run to install trunk 
sewers sized for complete buildout of the upstream basin rather than for 20-year flow projections.    

The recommended sewer pipeline improvements are described in the following subsections. The 
recommended improvements to the existing system are shown graphically in Figure 6-2.  The 
recommended improvements needed to serve currently undeveloped areas are shown in Figure 
6-3. 

The recommended project budgets for each project are listed in Table 6-4.   A detailed breakdown 
of the construction costs, contingency, design, and administration costs are included in Appendix 
E. The cost estimates for the improvements to the existing collection system are generally based 
on open cut construction techniques. The cost estimates also include manhole replacement and 
replacement of the public and private portions of the service laterals.  The cost estimates for the 
sewer line extensions needed to serve undeveloped areas only include the pipeline and manhole 
costs. 

6.5.1 Recommended Improvements to the Existing Collection System   

 Main Trunk Sewer – Manhole #5 to New Manhole #100 (Project G-1) 
The existing 18-inch diameter pipeline lacks the capacity to convey existing peak flows and needs 
to be upsized.  The recommended pipe size and material are 24-inch PVC.  The total length of the 
project is approximately 2,040 feet.  East of manhole #9, the north trunk sewer and south trunk 
sewer run parallel in Maquam Street.  The recommend improvements include removing this 
parallel configuration by placing a new manhole #100 along the alignment of the trunk sewer in 
Marquam at the location where a northern projection of the  south trunk sewer would intersect.  
This will result in the elimination of the existing manhole #99, and #100 and will simplify the 
collection system.  It is logical that this project (i.e., Project G-1) will be constructed before the 
adjacent projects (i.e., G-2 and G-5). Therefore a short segment of line that crosses to the south 
side of Marquam Street must be extended from the proposed new manhole #100 to the existing 
manhole #101 to pick up flow from the south trunk sewer.        

 North Trunk Sewer – Marquam St. MH #100 to Pershing Street Manhole #20 (Project G-2) 
The existing 14 and 15-inch diameter pipes lack the capacity to convey existing peak flows. 
These pipes also collect large amounts of infiltration and inflow as show in Chapter 4.  The 
recommended improvements include replacing the existing pipes with approximately 900 feet of 
new 18-inch diameter PVC pipe.  

 North Trunk Sewer - Marquam Street MH #20 to Railroad MH #25(Project G-3) 
The existing 14-inch diameter pipes lack the capacity to convey existing peak flows. These pipes 
also collect large amounts of infiltration and inflow as shown in Chapter 4.  The recommended 
improvements include replacing the existing pipes with approximately 400 feet of 15-inch 
diameter PVC pipe.  
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 North Trunk Sewer - Marquam Street MH #25 to Main St MH #60 (Project G-4) 
The existing 8-inch diameter pipes lack the capacity to convey existing peak flows. These pipes 
also collect large amounts of infiltration and inflow as shown in Chapter 4.  The recommended 
improvements include replacing the existing pipes with approximately 830 feet of 12-inch 
diameter PVC pipe. This section includes a railroad crossing. The recommended project budget 
includes funds needed to install this pipe in an auger bored casing under the railroad.  This 
segment also includes a crossing of Main Street which is an ODOT right of way.  The cost 
estimate is based on an open cut crossing of Main Street.     

 South Trunk Sewer - Segment 1 New MH #100 to May Street MH #130 (Project G-5) 
This project is needed to increase the capacity of the south trunk sewer. This portion of the south 
trunk sewer also collects large amount of I/I as shown on Chapter 4. The project will start at the 
new Manhole #100 installed a part of project G-5 and continue south across the farmed fields to 
Church Street. The pipeline will make run east in Church street for a short distance to Manhole 
#105.  From Manhole #105, the proposed pipeline will head south along the Spruce Street right of 
way across the City Park to Manhole #130.  The existing pipeline along this entire alignment is 
15-inches in diameter. The recommended improvements include replacing this pipeline with a 
approximately 1,950 feet of 18-inch diameter PVC pipe.      

 South Trunk Sewer - May Street MH #130 to MH #135 (Project G-6) 
This pipeline segment was constructed with concrete pipe and collects large amounts of I/I as 
shown in Chapter 4.  The existing pipe is 15-inch diameter pipe that does have the capacity to 
convey the projected peak flows.  However, this pipeline is known to have a significant I/I 
problem and both the upstream and downstream portions of the South Trunk Sewer are 
recommended to be replaced with PVC pipe.  Therefore, in an effort to reduce I/I and to ensure 
continuity of pipeline materials in the South Trunk Sewer, replacement of this segment is also 
recommended.   This segment is approximately 500 feet long.  The recommended project budget 
is based on open cut construction techniques in an effort to be conservative.  However, the final 
design may utilize a cured in pipe liner (CIPP) if the structural integrity of the existing concrete 
pipe is adequate. This approach could result in final costs being somewhat lower than the 
recommended budget.  That said, the proposed project budget shown in Table 6-4  is 
recommended for planning purposes since it is unknown at this time if the line can be 
rehabilitated with CIPP.   

 South Trunk Sewer – South. Pershing Street MH #135 to MH #136 (Project G-7) 
This project is needed to increase the capacity of the existing 12-inch concrete pipe. In addition to 
lacking capacity, this segment also collects large amounts of I/I as shown in Chapter 4.  This 
segment of the collection system is approximately 325 feet long. The recommended 
improvements include the installation of a 15-inch PVC pipeline.   

 South Trunk Sewer - MH #136 to MH #146 (Project G-8) 
This project is needed to increase the capacity of the existing 10-inch lines.  The recommended 
improvements include the installation of approximately 1,200 feet of 12-inch diameter PVC pipe.  
The recommended project budget is based on open-cut construction techniques.  However, 
portions of this pipeline pass through the backyards of existing houses.   This section also 
includes an ODOT highway crossing and a railroad crossing.   Based on these complications, the 
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it may be advantageous to use pipe bursting techniques for the installation of this segment.  The 
recommended project budget is based on open cut construction techniques.  Should the final 
design utilize pipe bursting, the final costs could be somewhat lower than the recommended 
budget.  That said, the proposed project budget shown in Table 6-4 is recommended for planning 
purposes since it is unknown at this time if pipe bursting is feasible. 

 Construct New Line to Route Wastewater from Manhole 115 to Manhole 109 (Project G-14) 
This project is needed to repair a collapsed section of mainline immediately downstream of 
Manhole 115 in Main Street (Section 4.3.6). This section of line is collapsed under the railroad 
tracks and repairs in place will be difficult due to the inability to excavate under the railroad 
tracks. For this reason, we recommend constructing a new sewer line from manhole 115 to 
manhole 109. This will reroute wastewater such that a crossing of the railroad tracks is no longer 
required.  The existing line can then be abandoned by constructing a cleanout on the northeast 
side of the railroad tracks and filling the line under the railroad tracks with grout. The total 
recommended budget for this project is $50,000. 

6.5.2 Recommended Improvements to Serve Undeveloped Areas 

Several large areas of undeveloped land exist inside the UGB.  Some of these parcels will be 
served by relatively short extensions of the existing system.  These relatively short extensions are 
not discussed in this section since the needed line extensions are relatively obvious.  This section 
does identify five sewer extension projects that are needed to serve the larger parcels of 
undeveloped land within the UGB.   It should be noted that the alignments shown in Figure 6-3 
are conceptual in nature and the final alignments, overall project lengths, and costs will depend 
upon the locations of future right of ways and similar development patterns.   It is envisioned that 
these improvements will largely be built by developers as these larger portions of undeveloped 
land are annexed and developed. 

 Sewer Basin 1 Trunk Sewer (Project G-9) 
This project is needed to serve the undeveloped area within the UGB in the northwest corner of 
the City. This area is located in sewer basin 1. The recommended improvement includes the 
extension of an 8-inch diameter line north from manhole #230 at the intersection of Hayes Street 
and the Mt. Angel – Gervais Road.  The estimated trunk sewer length is 2,400 feet. 

   Sewer Basin 2 West Trunk Sewer (Project G-10) 
This project is needed to serve the undeveloped area within the north-central portions of the 
UGB. This area is bounded on the west by the railroad and on the east by Main Street (Hwy 214). 
This area includes the western portion of sewer basin 2. The recommended improvement includes 
the extension of an 8-inch diameter line east from manhole #55 near the Mt. Angel Beverage 
Company Building.  The estimated trunk sewer length is 1,400 feet. 
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Figure 6-2│Recommended Improvements to the Existing Collection System 
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 Sewer Basin 2 East Trunk Sewer (Project G-11) 
This project is needed to serve the undeveloped area within the north-east portions of the UGB. 
This area includes the eastern portion of sewer basin #2 east of Main Street (Hwy 214).   At this 
time, the basin boundary between sewer basin #2 and basin #3 corresponds to a ridge in the 
topography east of Main Street. As these areas develop, the final basin boundary may change and 
may not strictly follow the topographic divides.  The City must carefully review any changes to 
the basin boundaries to ensure that the collection system downstream of the recommended 
extensions is adequately sized to handle any flow increases that might result from shifting the 
basin boundaries. The recommended improvement includes the extension of an 8-inch diameter 
line east North from cleanout #188 for approximately 1,200 feet. 

 Sewer Basin 3 Trunk Sewer (Project G-12) 
This project is needed to serve the undeveloped area within the north-east portions of the UGB 
north of the High School. This area is entirely located within basin #3.  As with project G-11, the 
basin boundary between sewer basin #2 and #3 may shift in the future due to development 
patterns.  As such, the City must carefully review any development proposals in this area to 
ensure that the collection system downstream of the extensions has adequate capacity.  The 
recommended improvement includes the extension of an 8-inch diameter line north from the 8-
inch line in Marquam Street.  The final alignment of this segment will need to be determined.  
This project will require the acquisition of a public utility easement from the School District. The 
estimated trunk sewer length is 1,600 feet. 

 Sewer Basin 7 Southwest Trunk Sewer (Project G-13) 
This project is needed to serve the undeveloped area within the southwest portion of the UGB. 
This area is located south of Church Street on the west side of the UGB. This area includes the 
southwestern portion of sewer basin 7. The recommended improvement includes the extension of 
a 10-inch diameter line west from manhole #104 in Church Street.  A 10-inch diameter line is 
recommended instead of an 8-inch line not for capacity reasons, but because a 10-inch diameter 
line can be installed at a shallower grade.  Based on the topographic data available for this 
facilities planning effort, the shallower grade permitted by a 10-inch line will be needed to serve 
the areas farthest upstream areas along this trunk sewer. 
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Figure 6-3│Recommended Improvements to Serve Undeveloped Areas 
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6.6 SUMMARY OF RECOMMENDATIONS 
The recommended improvements described above are listed in Table 6-4 and shown in Figure 6-2 
and Figure 6-3. These improvements will result in a sewage collection system with the capacity 
needed to convey flows from within the planning area assuming development to zoning densities 
shown.  The proposed improvements are intended to minimize the amount of new piping which 
must be installed, as well as to minimize the unnecessary replacement of existing sewer 
mainlines.   

The improvements are based on the complete development of the land within the UGB.  
Therefore, many will not be required during the planning period. The improvements address 
existing deficiencies, as well as potential deficiencies at the end of the planning period and at 
buildout. Only the improvements that address the existing deficiencies are required at this time.  
The remaining deficiencies are growth dependent.  Of these, some may be required before the end 
of the planning period and some may not.   The improvements are prioritized in Chapter 8. 

The alignment of future lines through the undeveloped portions of town has not yet been 
determined.  The final alignment of sewer lines in these areas should be determined as property 
develops. Sewer lines should be placed within right-of-ways whenever possible.  If the City 
Limits or UGB are to be expanded in the future, the sewer system should be re-examined to 
determine where additions are needed and if alternate alignments are justified. The capacity 
problems in the collection system are well documented.  Any additional development upstream of 
the identified bottlenecks prior to the implementation of the recommended improvements will 
exacerbate the capacity problem and will result in additional surcharging of sewers and possible 
overflow or flooding of homes or businesses.  
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Table 6-4│Recommended Collection System Improvements 
  

Project 
Code Project Description 

Recommended 
Diameter  Length 

Project 
Cost 

Gravity Collection System Improvements    

G-1 Main Trunk Sewer – Manhole #5 to New Manhole #100 24 2,040  $612,000 

G-2 North Trunk Sewer – Marquam St. MH #100 to Pershing St. MH #20 18 900  $340,000 

G-3 North Trunk Sewer - Marquam Street MH #20 to Railroad MH #25 15 400  $142,000 

G-4 North Trunk Sewer - Marquam Street MH #25 to Main St MH #60 12 830  $375,000 

G-5 South Trunk Sewer - Segment 1 New MH #100 to May Street MH #130 18 1,950  $596,000 

G-6 South Trunk Sewer - May Street MH #130 to MH #135 15 500  $171,000 

G-7 South Trunk Sewer – South Pershing Street MH #135 to MH #136 15 325  $128,000 

G-8 South Trunk Sewer - MH #136 to MH #146 12 1,200  $357,000 

G-9 Sewer Basin 1 Trunk Sewer 8 2,400  $493,000 

G-10 Sewer Basin 2 West Trunk Sewer 8 1,400  $300,000 

G-11 Sewer Basin 2 East Trunk Sewer 8 1,200  $252,000 

G-12 Sewer Basin 3 Trunk Sewer 8 1,600  $336,000 

G-13 Sewer Basin 7 Southwest Trunk Sewer 10 2,100  $552,000 

G14 Construct New Line From Manhole 115 to Manhole 109 10 80 $50,000 

General Collection System    

Pgm-1 Sewer Cleaning and Inspection Program (Program – 1)  - - $ 13,000 
per year 

Pgm-2 Annual I/I Correction Program (Program – 2) - - $ 100,000 
per year 
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TREATMENT SYSTEM EVALUATION CHAPTER  7 
 

7.1 INTRODUCTION 
Chapter 4 includes a listing of existing treatment system deficiencies (Section 4.4.12) as well as 
some general recommendations to address these shortcomings (Section 4.7).  This chapter builds 
on the information from Chapter 4 by evaluating the existing treatment system with respect to 
future flows and loads.  The deficiencies identified in Chapter 4 are first summarized. This is 
followed by a detailed analysis of the existing treatment and disposal system with respect to 
future flows and loads.  The purpose of this analysis is to identify treatment system components 
that are likely to become deficient during the planning period as a result of increased flows and 
loads due to growth.  A comprehensive list of existing and projected shortcomings is then 
presented.   

The second portion of this chapter includes a listing of the recommended improvements to 
address each deficiency.  In some cases, the recommended improvement is relatively 
straightforward and a detailed alternatives analysis is not included.  In cases where the 
recommended improvement is not obvious, a more detailed alternatives analysis is presented.  
This section concludes with a listing of all the recommended improvements for the treatment 
system.  

7.2 EXISTING TREATMENT SYSTEM DEFICIENCIES 
For completeness, the recommended treatment system shortcomings identified in Chapter 4 are 
listed in this subsection.  These shortcomings include the following items. 

 The wastewater treatment plant access road is not suitable for modern delivery trucks and is 
subject to flooding during high water events.  

 The treatment plant lacks an alarm telemetry system.    

 The valves on wetland header pipe are in poor condition and do not operate properly.  

 The wetland outlet boxes require an excessive amount of operator time to maintain.  A more 
operator friendly design is desired. 

 There are large gaps in the wetland vegetation.  

 There is no easy way to isolate the effluent pump station wetwell from the wetland. 

 Adjustment of the valves in the meter/mixer vault requires time consuming confined space 
entry practices. 

 The effluent pump station electrical controls are antiquated and likely to reach the end of their 
useful life during the planning period.      
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7.3 TREATMENT SYSTEM EVALUATION 
This section includes a quantitative evaluation of the treatment plant with respect to the projected 
wastewater flows and loadings.  The purpose of this analysis is to identify treatment system 
components that are likely to become deficient during the planning period as a result of increased 
flows and loads due to population growth. 

7.3.1 Headworks Hydraulic Evaluation 

All wastewater from the collection system flows by gravity through the existing headworks 
before entering the first lagoon cell.  The existing headworks was originally designed to convey a 
peak flowrate of approximately 4.3 MGD (Table 4-4).  The headworks is fitted with a 9-inch 
Parshall flume which has a maximum capacity of approximately 5.7 MGD.  As noted in Chapter 
5, the existing peak hour flow to the plant is approximately 7.1 MGD (Table 5-4). This exceeds 
the hydraulic capacity of the existing headwork.  As such, the hydraulic capacity of the existing 
headworks is deficient and improvements will be needed during the planning period.   

7.3.2 Hydraulic Storage Capacity 
The City does not currently discharge any treated effluent during the dry weather months 
of May through October.  During this time all wastewater is stored in the existing 
lagoons.   The existing storage capacity provided by the lagoons is approximately 265 
acre-feet (Table 4-4). To evaluate the adequacy of this volume a water balance can be 
performed.  The water balance includes summing all the water inputs and outputs from 
the lagoons to estimate the total summer storage requirements.  Water balances were 
performed for various years during the planning period to estimate the total storage 
requirements for each year.  The resulting storage requirements are plotted with the 
storage capacity of the treatment system in Figure 7-1.  The water balance calculations 
are based on the following assumptions.  

 ADWF * 184 days equals wastewater inflow 

 Zero wastewater outflow 

 15 inches net summer evaporation (Evaporation – Rainfall) 

 Zero lagoon leakage 

 The lagoon and wetland are at minimum levels at the beginning of the dry weather storage 
season.  
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Figure 7-1│Hydraulic Storage Requirements  

 

As shown (Figure 7-1) the existing plant provides adequate hydraulic storage through the end of 
the planning period.  As such, the hydraulic storage capacity of the plant is adequate and no 
additional storage should be required during the planning period.   

7.3.3 Organic Treatment Capacity 

The facultative lagoons provide primary and secondary treatment of the waste stream.  The 
organic treatment capacity of the lagoons is finite.  If this capacity is exceeded compliance 
problems will result.  The lagoons were designed for an overall organic loading rate of 30 pounds 
of BOD per acre per day with a maximum of 50 pounds of BOD per acre per day to the first cell 
on an average annual basis.  These load rates correspond to an overall organic treatment capacity 
of approximately 1230 pounds per day.  The projected BOD loads to the plant are plotted in 
Figure 7-2. 
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Figure 7-2│Organic Treatment Evaluation  

 

As shown (Figure 7-2), the existing plant has sufficient organic treatment capacity to serve the 
City well beyond the planning period. As such, improvements to increase the organic treatment 
capacity of the plant are not needed during the planning period.   

7.3.4 Discharge Facilities Hydraulic Evaluation 

Once water enters the first lagoon cell, the flowrate through the plant is controlled by the 
discharge rate selected by the operator.  The discharge rate is currently selected by starting the 
desired number of pumps in the effluent pump station. An analysis of the various hydraulic 
facilities used to convey water through the various treatment units to the point of discharge was 
performed to identify bottleneck in the system.  This analysis showed that the capacities of the 
effluent pump station pumps limit the overall discharge capacity from the plant.  The firm 
capacity (i.e., capacity with the largest pump out of service) of the station is 3.27 MGD (Figure 
4-6).  All of the various transfer pipes and hydraulic structures used to convey water from the first 
lagoon cell to the effluent pump station are adequately sized to convey this flow rate. Chlorine 
contact time is provided in the pipeline downstream of the effluent pump station.  At a maximum 
discharge rate of 3.27 MGD, the pipeline provides approximately 35 minutes of contact time. 
This contact time should be sufficient to allow the City to meet the disinfection requirements 
included in the City’s discharge permit. 

In short, the maximum sustained rate of plant discharge may be considered to be equal to the firm 
capacity of the effluent pump station (i.e., 3.27 MGD). To determine if this capacity is adequate, 
a water balance was performed during the discharge season (November – April).  The water 
balance includes summing all the inputs and outputs from the lagoons to determine the minimum 
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discharge rate that is needed to convey the treated water through the plant and dispose of water 
that accumulated during the summer months.  Water balances were performed for various years 
during the planning period to estimate the required minimum discharge rate for each year.  As the 
City grows, flows to the plant will steadily increase and the amount of water that must be 
discharged will also increase.  The resulting minimum discharge rates are plotted with the firm 
discharge capacity of the treatment plant in Figure 7-3.  The water balance calculations are based 
on the following assumptions. 

 The discharge occurs over 181 days.  

 The average November – April rainfall depth is 40 inches. This is also a conservative 
assumption since the average November-April rainfall depths for North Willamette Valley 
Experiment Station, Salem Airport, and Silverton, are 31.7 inches, 30.7 inches, and 35.1 
inches respectively5. 

 Zero lagoon seepage. This is conservative since some seepage from the lagoons will occur.  

 The lagoon and wetland are at maximum levels at the beginning of the wet weather discharge 
season.  

Figure 7-3│Required Plant Discharge Rate  

 

As shown (Figure 7-3), the discharge rates required to dispose of the increased wastewater flows 
that are anticipated to occur during the planning period are significantly less than the current 
discharge capacity of the plant. As such, improvements to increase the plant discharge rate are not 
likely to be needed during the planning period.    
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7.3.5 Receiving Stream Capacity 

Treated effluent is discharged to the Pudding River during the wet weather discharge season 
(November – April).  Discharge to the Pudding River is regulated by the City’s existing NPDES 
permit (Section 3.3).  The NPDES permits requires effluent BOD and TSS concentrations below 
20 mg/L and total BOD and TSS effluent mass loads below 300 pounds per day on an average 
monthly basis.  The mass load limits of 300 pounds per day limit the total amount of BOD and 
TSS that can be discharged.  At effluent BOD and TSS concentrations of 20 mg/L, the discharge 
rate cannot exceed 1.8 mgd (300 ppd ÷ 20 mg/L ÷ 8.34 = 1.8 mgd).  

A review of historic plant performance (Table 4-5) shows that effluent BOD and TSS 
concentrations are typically much lower than 20 mg/L.  Therefore, the City can discharge effluent 
at a rate higher than 1.8 mgd without exceeding the mass load limits.  As shown in Figure 7-3, 
water balance calculations demonstrate that the City will need to discharge at average rate of 
approximately 2 mgd at the end of the planning period to ensure that adequate storage reserves 
are provided for the following dry weather storage season.  The required minimum discharge rate 
curve is again plotted in Figure 7-4.  Also plotted in Figure 7-4 are lines that show the maximum 
rate of discharge that may occur without exceeding the existing mass load limits.  One line is the 
maximum discharge rate allowed with effluent BOD and TSS concentrations equal to 20 mg/L.  
The second line is the maximum discharge rate allowed with effluent BOD and TSS 
concentrations equal to 18 mg/L.  As shown in Figure 7-4, as long as the effluent quality is better 
than 18 mg/L BOD and TSS, the City should be able to discharge the required amount of effluent 
without exceeding the mass load limits.   

Figure 7-4│Minimum Plant Discharge Rate Compared to Mass Load Limits 
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During the discharge season, the City measures effluent BOD and TSS data on a weekly basis. 
This data is plotting in Figure 7-5 for the last several discharge seasons.  As shown, the effluent 
BOD and TSS rarely rise above 18 mg/L.  On a monthly average basis, the effluent BOD and 
TSS has never risen above 18 mg/L (Table 4-5).  Therefore, with good operational practices 
moving forward, the City should be able to keep effluent BOD and TSS values below 18 mg/L. 
This will enable the City to discharge effluent at rates above 2 mgd as needed to adequately 
dispose of wastewater for the remainder of the planning period.  Based on this data, the existing 
plant and receiving stream are believed to be adequate to serve the City for the remainder of the 
planning period without major improvements to the treatment process.   

This conclusion is based on the assumption that the next NPDES permit will include relaxed 
hydrograph controlled release requirements. As discussed above (Section 3.3.2) the existing 
NPDES permit includes additional limitations on the amount of effluent that can be discharged. 
The maximum allowed discharge rate is currently limited by the flow in the Pudding River. This 
limitation is known as a “hydrograph controlled” release.  The relationship between river flow 
and allowable discharge rate was based on chlorine toxicity at the edge of the mixing zone.  Since 
the City now dechlorinates effluent prior to discharge, chlorine toxicity is no longer an issue and 
the hydrograph controlled release parameters currently included in the NPDES permit (Table 3-2) 
are obsolete and should be revised.  Should the DEQ choose not to relax the parameters of the 
hydrograph controlled release with the next permit renewal this facilities plan should be reviewed 
and updated as needed. If the DEQ does not relax the parameters of the hydrograph controlled 
release, it is likely that the City will need to make additional improvements to the treatment 
system during the planning period that are not currently included in this plan.           

Figure 7-5│Historic Effluent BOD and TSS Concentrations 
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7.4 PROJECTED TREATMENT SYSTEM DEFICIENCIES 
The only projected treatment system deficiency identified in the previous analysis is the fact that 
the existing headworks is not sufficient to convey the existing and project peak flows.  The 
remainder of the treatment plant should be able to serve the City for the remainder of the planning 
period with good operation and maintenance practices.  As discussed above, this conclusion is 
based on the assumption that the DEQ will relax the parameters associated with the hydrograph 
controlled release with the next permit renewal.  If this does not occur, it is likely that the City 
will need to make additional improvements to the treatment system during the planning period 
that are not currently included in this plan. 

The existing treatment plant is able to serve the City for the remainder of the planning period 
without major process improvements because the projected growth rates are relatively modest.  If 
growth occurs more rapidly than projected in this document, additional improvements to the 
treatment facilities may be needed during the planning period.  For this reason, this plan includes 
a recommendation to update the flow and loading projections at 10-year intervals moving 
forward. This will enable the City to plan for upgrades that may be needed in response to growth 
rates that turn out to be faster than projected in this plan.   

7.5 SUMMARY OF TREATMENT SYSTEM DEFICIENCIES 
The following table includes a listing of all treatment system deficiencies identified in Chapter 4 
and the previous sections of this Chapter.   

Table 7-1│Summary of Treatment System Deficiencies 

Deficiency Number Description 

D-1 The wastewater treatment plant access road is not suitable for modern delivery trucks and is subject to 
flooding during high water events. 

D-2 The valves on wetland header pipe are in poor condition and do not operate properly. 

D-3 The wetland outlet boxes require an excessive amount of operator time to maintain.  A more operator 
friendly design is desired. 

D-4 There is no easy way to isolate the wetland from the effluent pump station.  

D-5 Adjustment of the valves in the meter/mixer vault requires time consuming confined space entry 
practices. 

D-6 The effluent pump station electrical controls are antiquated and likely to reach the end of their useful life 
during the planning period. 

D-7 The treatment plant lacks an alarm telemetry system.    

D-8 The existing headworks lacks the capacity to convey peak flows from the collection system.  

D-9 Sludge accumulation in Lagoon Cell 1 is likely to impact the treatment process during the planning 
period.  
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7.6 RECOMMENDED IMPROVEMENTS 
The following sections include the recommended improvements to address the deficiencies 
identified in Table 7-1. 

 Treatment Plant Access Road Improvements (Project T-1) 
Improvements to the treatment plant access road are recommended to improve access to the site 
for chemical delivery vehicles and other larger vehicles that must enter the site from time to time.   
These improvements will address deficiency D-1 in Table 7-1. This improvement project (project 
T-1) addresses two specific locations along the treatment plant access road. The first location is 
where the road crosses the drainage swale immediately west of the Mt. Angel-Gervais Road.  The 
road in this location is relatively narrow and the embankments have eroded somewhat.  The 
recommended improvements include widening the road in this location.  This will require the 
acquisition of an additional 25 feet of easement north of the existing easement.   The easement 
will need to be obtained from the owner of taxlot 2300 (map 61W04D). The culverts under the 
road will need to be extended to the north and additional fill will need to be placed over the 
culverts in order to widen the roadway surface.  The recommended roadway width is a minimum 
of 16 feet.  The total length of the roadway widening is expected to be approximately 220 feet.   

The second location along the roadway that requires attention is immediately east of the treatment 
plant site access gate near the headworks. This area is subject to flooding and it is recommended 
that crush rock be placed to raise the road in this area by approximately 1-2 feet.   The locations 
of these two improvements are shown in Figure 7-6.  The total recommended budget for this 
project is $81,000.  A detailed cost estimate is included in Appendix E. 

Figure 7-6│Treatment Plant Access Road Improvements 
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 Headworks Improvements (Project T-2) 
The existing headworks lacks the hydraulic capacity to convey existing and projected peak flows.  
As such a new headworks structure is recommended.  This project will address deficiency D-8 
listed in Table 7-1. The existing headworks structure includes a grinder but lacks a screening 
facility to remove plastics and other non-degradable solid materials.  This material currently 
passes through the grinder and is deposited in the lagoons.  This material will ultimately be 
removed from the lagoons when the sludge is removed.  The most cost effective strategy for 
sludge disposal is likely to be applying it on farmed fields near the treatment plant.  The farmers 
that own these fields will likely object to large quantities of plastics and other non-degradable 
materials being placed on their fields.  Therefore, the sludge will need to be screened before land 
application.  Experience has shown that it is easier to screen these objectionable materials from 
the raw wastewater rather than from the sludge.  Therefore, we recommend that the new 
headworks be equipped with a fine screen with 6 millimeter openings to remove plastics and 
other debris from the waste stream.   These screens typically include a conveyor to automatically 
remove the screened material and deposit it in a dumpster.  The contents of the dumpster are 
typically removed by the local garbage disposal company.  

In addition to screening facilities, the new headworks should also be equipped with a Parshall 
flume for flow measurement, an ultrasonic level transducer for flow measurement, and an 
automatic wastewater sampler.   We recommend that the new headworks structure be placed in 
the same location as the existing headworks structure.  This will require demolition of the existing 
structure to make the space needed for the new headworks.  In order to construct the new 
headworks in this location, the raw wastewater must be diverted to the first lagoon cell on a 
temporary basis.  It will be difficult to measure influent flows while the diversion is in place. As 
such, we recommend the City work with DEQ early in the design process to gain a short-term 
waiver of the influent flow measurement requirement to facilitate construction.  A preliminary 
layout of the recommended headworks improvements is show in Figure 7-7.  The total 
recommended budget for this project is $487,000.  A detailed cost estimate is included in 
Appendix E and design criteria are listed in Table 7-2. 

Table 7-2│Recommended Headworks Design Criteria 

Screen Type Fine screen with shaft-less spiral auger 

Screen Opening Size 6 mm 

Screenings Disposal Dumpster collected by local solid waste company on weekly basis 

Standby Manual Bar Screen None, bypass to lagoons on temporary basis 

Flow measurement primary device 12-inch Parshall flume 

Flow meter Ultrasonic  

Rain gauge Tipping bucket with digital output 

Online Monitoring pH and temperature 

Sampler Automatic refrigerated composite sampler flow or time based sampling 
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Figure 7-7│Recommended Headworks Improvements 
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 Lagoon Cell 1Sludge Removal (Project T-3)  
At the Mt. Angel Wastewater Treatment Plant, sludge accumulates in the lagoon cells over time.  
The vast majority of the sludge is located in lagoon cell 1 since the raw sewage is first routed 
through this cell.  Since the plant was originally constructed in the early 1990s, sludge has never 
been removed.  Eventually the sludge will consume enough volume in the lagoon that it will 
begin to affect the treatment process.  As such, sludge must be periodically removed.  It is 
recommended that the sludge be removed from cell 1during the planning period.  The sludge 
removal project will address deficiency D-9 listed in Table 7-1. The City currently has 
approximately $1,000,000 earmarked for this purpose in a sewer sludge reserve fund.  These 
funds should be sufficient.  If a suitable land disposal site can be located relatively close to the 
treatment plant (i.e., within 5 miles), we estimate the total required budget for sludge removal 
will be approximately $888,000.  A detailed cost estimate is included in Appendix E.  

The first step in the project will be measure the depth of the sludge in the lagoon to estimate the 
total quantity that must be disposed of.  Using typical application rates, the total land area 
required for disposal can then be estimated.  With this approximate land area suitable application 
sites can then be identified.  Representatives from the City will need to meet with land owners to 
explain the potential project and ultimately get approval to dispose of the biosolids on their 
property.  The biosolids do provide nutrients to the fields.  Thus, many farmers tend to be 
cooperative.   

Once a suitable site is located, the City will then need to prepare a biosolids management plan in 
accordance with DEQ requirements.  The plan will include site authorizations signed by the land 
owners.  Once the plan has been reviewed and approved by DEQ, the City can then advertise for 
bids to perform that work.  It is anticipated that the sludge will be removed from the lagoons 
using a floating dredge. From the dredge, the solids will need to pass through a screening facility 
before being loaded into tanker trucks.  The trucks will spread the liquid material on the fields 
and either the farmer or the contractor will need to incorporate the material into the soils by 
tilling.   

Disposal options other than land application exist such as drying and hauling to a landfill, but in 
the case of Mt. Angel, these options are likely to be more costly than land applying the solids in a 
liquid form.    

 Wetland Improvements, effluent boxes, influent valves (Project T-4) 
To address deficiencies D-2 and D-3 listed in Table 7-1, minor improvements to the wetland 
water control devices are recommended.  The existing isolation gate valves on the influent header 
pipe no longer open and close. Therefore, these valves should be replaced or rebuilt. The costs for 
this work are relatively minor and not considered to be a capital improvement project that needs 
to be included in this plan.  On the other hand, the recommended improvements to the wetland 
outlet boxes are more substantial and may be listed as a capital improvement project.  

The existing wetland outlet control boxes require a fair amount of operator time to clean and 
maintain. A more operator friendly design is desired by the City.  To address this issue, we 
recommend construction of a sloped bar grate (e.g., 45 degree sloped grate with 1” spacing 
between bars) on the front of each box. This will allow the operator to rake the accumulated 
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vegetation to the top of the outlet box for removal and disposal.   The recommended budget for 
this project is $46,000.   A detailed cost estimate is included in Appendix E.   

 Effluent Pump Station Confined Space Entry Improvements (Project T-5) 
To address deficiencies D-4 and D-5 listed in Table 7-1, a confined space entry improvement 
project is recommended.  This project includes the installation of a sluice gate over the influent 
pipe in the pump station wetwell.  This will allow the operators to easily isolate the pump station 
from the wetwell as needed for maintenance activities.  A stainless steel sluice gate is 
recommended.  To eliminate the need to enter the mixer/meter vault to open and close valves, the 
existing valves should be replaced with new valves that have valve extensions that can be 
operated from the surface of the vault.  The recommended project budget for this work is 
$31,000.  A detailed cost estimate is included in Appendix E.   

 Effluent Pump Station Electrical and Control System Modernization (Project T-6) 
To address deficiencies D-6 and D-7 listed in Table 7-1, an electrical control system upgrade for 
the pump station is recommended.  The recommended upgrades consist of the following 
elements.  

o Replace the existing effluent pump station motor control center with variable frequency 
drives. 

o Replace the existing control panel with a new PLC based control panel. 

o Install new SCADA system for remote treatment plant monitoring. 

o Install a new alarm autodialer for alarm callout.  

These improvements will result in a modernized control system for the effluent pump station. The 
control system should be designed to allow the operator to select a desired discharge rate.  The 
PLC should then automatically increase or decrease the speed of the effluent pumps to match the 
desired effluent flow rate.  The SCADA system will allow operators to monitor the treatment 
plant at a central location.  If desired, the system can also allow for remote monitoring by internet 
access.  This does present security issues, so the City may want to consider the utility of remote 
monitoring carefully during the final design of the system.  Whether remote monitoring is 
included or not, a new alarm autodialer should be installed so that critical alarms such as gas 
leaks, power failures, pump failures, and intrusion alarms can be communicated to the appropriate 
authority.  

The total recommended project budget for these improvements is $460,000.  A detailed cost 
estimate is included in Appendix E. 

 Facilities Plan Update(Project T-7)  
As described in section 7.4 the existing treatment plant is able to serve the City for the remainder 
of the planning period without major process improvements because the projected growth rates 
are relatively modest.  If growth occurs more rapidly than projected in this document, additional 
improvements to the treatment facilities may be needed during the planning period.  For this 
reason, this plan includes a recommendation to update the flow and loading projections and the 
lagoon water balance approximately 10-years after this plan is adopted.  If the flow and loading 
projections show that the assumptions used in this plan are no longer valid, the plan should be 
updated as needed. This will enable the City to plan for upgrades that may be needed in response 
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to growth rates that turn out to be faster than projected in this plan.  A total budget of $75,000 is 
recommended for the facilities plan update.  

7.7 LONG TERM TREATMENT PLANT UPGRADES 
The recommended treatment plant improvements listed above do not include any major 
expansion of the treatment facility or any additional unit processes.  This is because the treatment 
plant is generally adequate to treat the projected flows and loads at the end of the planning period.  
However, as the City continues to grow beyond the planning period, major upgrades to the plant 
will eventually be required.   Major upgrades to the plant may also be required if some of the 
fundamental planning criteria listed in this plan change during the planning period.  For example 
if the Pepsi Northwest Beverages (see section 5.3.3 and section 5.4.2) approaches the City about 
increasing the permitted flow and loading from the beverage facility, major upgrades to the plant 
may be required to treat the increased waste stream.   

For the sake of completeness, this section includes a discussion of the long range treatment plant 
improvements that will be required beyond the current planning period or if some of the planning 
assumptions used in this plan change during the current planning period. The following 
discussion is speculative and if improvements of this scale are needed for whatever reason, the 
first step will be to prepare a new facilities plan that analyzes alternatives at a greater level of 
detail.    

As the flows and loads to the treatment plant increase, the plant will eventually encounter 
limitations with respect to organic treatment capacity, hydraulic storage capacity, and the ability 
to stay within the mass load limits included in the City’s existing NPDES permit.  It is highly 
unlikely that the City will be able to gain regulatory approval for increased mass load limits or 
wastewater discharge during the summer months to the Pudding River.  Therefore, additional 
treatment will be needed to produce a higher quality effluent and additional disposal alternatives 
may also be needed to adequately dispose of the increased flows.   

Several general alternatives are currently available to the City to provide the additional treatment 
and disposal capabilities.  These include membrane bioreactors, activated sludge processes, and 
adding additional processes to the existing lagoon system to further polish the plant effluent.  
Based on current technologies, the authors of this document believe that constructing additional 
unit processes to further treat the lagoon effluent will likely be the most cost effective long-term 
solution.  This is generally because the other options are not well suited for incorporation into a 
plant that discharges seasonally during the winter months.  For a seasonal operational scheme, 
some type of storage facility must be provided to store wastewater during periods when no 
discharge is permitted.   The size of the storage facilities required generally allows them to be 
used to provide the wastewater treatment.  Such is the case in the City’s existing lagoon system. 
The lagoon size is determined by the hydraulic storage requirements during the summer months.   
A lagoon sized to provide the needed dry weather storage volume is generally large enough to 
provide organic treatment as well without the need for additional mechanical treatment facilities.  
Therefore, the fact that the City’s NPDES permit only allows for discharge during the winter 
months drives the treatment plant selection process toward a lagoon based system.   
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The organic treatment capacity of the existing plant is controlled by the size of the first lagoon 
cell.  The first facultative lagoon in a series of lagoons is typically loaded at no more than 50 
pounds of BOD per acre per day in Western Oregon.  Exceeding this rate will likely result in 
insufficient treatment.  As Mt. Angel continues to grow, the organic loading to the first lagoon 
cell will eventually exceed 50 pounds of BOD per acre per day and enhancements will be needed 
to increase the organic treatment capacity of the plant.  Based on current technologies, the most 
likely solution will be to add air to the first lagoon cell using blowers with some sort of diffused 
aeration system.  Therefore, it will be necessary to mechanically add air to the first lagoon cell at 
some point in the future.   

The hydraulic storage capacity of the existing treatment plant is controlled by the volume of the 
existing lagoons.  The only way to increase the volume of the lagoons is to construct more 
lagoons or to convert the existing treatment wetland to a storage lagoon.  Due to wetland fill and 
floodplain issues in the area surrounding the existing treatment plant, constructing more lagoons 
will be difficult.  Converting the existing wetland into a storage lagoon is a feasible option if 
additional unit processes are constructed to perform the polishing function currently performed by 
the treatment wetland.  Another option for reducing the amount of water that must be stored is to 
dispose of treated effluent during the summer months by using it for irrigation on nearby farmed 
fields or the nearby golf course.  This option equates to providing a dry weather disposal 
alternative which will reduce the amount of water that must be stored.  At this time, we believe 
the most cost effective solution to meet future hydraulic storage will be a combination of 
converting the wetland into a storage lagoon and land application of recycled wastewater. 

As the City grows beyond the planning period, it will no longer be possible to discharge water to 
the Pudding River during the winter months with effluent BOD and TSS mass loads below the 
permitted limit of 300 pounds per day.  As such, additional treatment facilities will be needed to 
further polish the effluent prior to discharge.  By providing additional treatment the effluent BOD 
and TSS concentrations can be reduced below values that can be produced by the current plant.  
With this cleaner effluent, a greater quantity can be discharged without exceeding the permitted 
mass load limits.  Based on current technologies, we believe the best alternative for polishing the 
lagoon effluent is to install a dissolved air floatation system followed by sand filters. Facilities 
similar to these are currently in operation at the City of Molalla’s Wastewater Treatment Plant.   
In fact, we believe the City of Molalla’s wastewater treatment is a good representation of what 
Mt. Angel’s wastewater plant might look like at some point in the future.         

To summarize the above discussion, Figure 7-8 provides a schematic representation of what the 
authors of this document believe represents the best long-term solution for Mt. Angel’s 
wastewater treatment plant.  This solution is based on current technologies and will likely change 
as future technologies are brought to market.  The major improvements to the existing plant will 
consist of the following. 

 A new blower building with blowers and a diffused aeration system in lagoon cell #1. 

 Converting the existing wetland to an additional storage lagoon. 

 Installing a lift station to lift water from the final storage lagoon into a dissolved air floatation 
clarifier. 

 Installing a one or more dissolved air floatation clarifiers. 
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 Installing one or more sand filters. 

 Constructing a new chlorine contact chamber at the wastewater treatment plant site. 

 Constructing a new irrigation pump station to convey treated effluent to a land application 
site during the summer months. 

 Entering into a long –term agreement with a one or more private land owners to apply treated 
effluent on their property.   

The costs for all of these improvements are likely to be in the $6 Million to $12 Million range.  It 
is also likely that a long range plan will be developed to add these improvements in separate 
phases over a period of time rather than as a single large project.   Again, none of these 
improvements are anticipated to be needed during the planning period. As such, none are 
included in the recommended capital improvement plan.  

Figure 7-8│Long Term WWTP Schematic 
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7.8 SUMMARY OF RECOMMENDATIONS 
The recommended treatment system improvements described above are summarized below 
(Table 7-3).  These improvements should result in a treatment system that will serve the City for 
the remainder of the planning period if population growth does not exceed the projections 
presented in this plan. 

The City will also need to be diligent in working with DEQ on the renewal of the NPDES permit.  
As described above (section 7.3.5 and section 7.4), the ability of the existing treatment plant to 
continue to serve the City through the next planning period is based on the assumption that the 
DEQ will relax the parameters associated with the hydrograph controlled release with the next 
permit renewal.  The City recently submitted a letter to DEQ requesting this be done when the 
new permit is issued.  If this does not occur, it is likely that the City will need to make additional 
improvements to the treatment system during the planning period that are not currently included 
in this plan. 

 

Table 7-3│Recommended Treatment System Improvements 
 

Project 
Code Project Description 

Recommended 
Budget  

Treatment System Improvements  

T-1 Treatment Plant Access Road Improvements $85,000 

T-2 Headworks Improvements $528,000 

T-3 Lagoon Cell 1 Sludge Removal $888,000 

T-4 Wetland Improvements, effluent boxes, influent valves $69,000 

T-5 Effluent Pump Station Confined Space Entry Improvements $31,000 

T-6 Effluent Pump Station Electrical and Control System Modernization $460,000 

General Treatment System  

T-7 Facilities Plan Update  $75,000 
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CAPITAL IMPROVEMENT PLAN CHAPTER  8 

8.1 INTRODUCTION 
As documented in the previous sections, there is a need for wastewater system improvements 
within the study area to correct existing and projected deficiencies.  Some of these deficiencies 
are more critical than others.  Some deficiencies present an immediate reduction to service level, 
while other deficiencies will manifest as the City expands and the existing systems continue to 
age.   

Recommended improvements for specific components of the City’s wastewater system have been 
described in previous chapters.  This chapter builds on that work by assigning a priority to each of 
the improvement recommendations.  The cost estimates have been developed to a conceptual 
level, for planning and budgeting purposes.  More detailed cost estimates will be necessary as the 
projects are implemented. 

8.2 PRIORITIZED IMPROVEMENTS 
A prioritizing process is required since the scope of the proposed improvements is large.  Projects 
that resolve immediate deficiencies should naturally have a higher priority than long term growth 
related improvements.  The following approach is designed to provide a basis for evaluating and 
ranking the improvement projects. 

8.2.1 Prioritization Criteria 

The assignment of a particular project or capital improvement program to a priority level was 
made after an evaluation using the following criteria: 

 Public Health Concerns—Projects targeted to resolve existing or near term regulatory 
compliance issues were assigned the highest priority. 

 Capacity or Size Deficiencies—The severity of the deficiency was considered and compared 
with the service improvements provided by the replacement components.  The projected 
‘yield’ or cost-benefit ratio of a project was used to assign a priority of high, medium or low. 

 Consumed Infrastructure—Projects to replace damaged or deteriorated infrastructure, 
particularly those facilities that have reached the end of their useful life and no longer 
function as designed were assigned a higher priority. 

 City Priority—Projects identified by City operations and maintenance personnel to be high 
priority due to operational or maintenance problems. 

 Demand Development—The anticipated timeframe for the development of land within the 
service area of proposed improvements was considered.  Projects to serve approved or near 
term developments were given higher priority while improvements targeted to long term 
developments were deferred. 
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8.2.2 Prioritized Groups 

In order to assist the City with their planning, scheduling and construction efforts each 
improvement project was assigned to one of three priority levels.  The priority levels are: 

 Priority 1—Near Term Improvements 

These projects are targeted to problem areas needing immediate attention.  They have been 
developed to resolve existing or near term system deficiencies, resolve regulatory compliance 
issues or to serve known near term developments.  It is recommended that Priority 1 
improvements are undertaken as soon as practical. 

 Priority 2—Intermediate Improvements 

These projects will be needed beyond the near term of the Priority 1 projects to provide 
service to anticipated future developments or to address problems with existing infrastructure 
that is likely to become deficient during the planning period.  Although not critical at this 
time, Priority 2 improvements should be considered as improvement projects that will be 
upgraded to Priority 1 at some point during the planning period.   

 Priority 3—Long Term Improvements/Possible Future Need 

These projects are needed to improve system reliability or to supply future demands if land 
develops to the zoned intensities.  While important, they are not considered to be critical at 
the present time.  If possible, improvements in this category should be incorporated into 
ongoing citywide development and improvement projects to capture the savings associated 
with concurrent construction.  Projects that will need to be constructed by developers in 
conjunction with future developments were assigned to this group. 

8.2.3 Prioritized Capital Improvement Projects 

To aid in the development of a wastewater system capital improvement program (CIP), each 
improvement project was examined and assigned to one of the priority classes described above. 
Table 8-1 is a comprehensive listing of these projects.  The reader is referred to previous chapters 
of this report for more detailed descriptions of the individual projects.  

At a minimum, all of the Priority 1 and Priority 2 improvements should be included in the CIP.  
The Priority 3 improvements are largely growth driven.  In general, it is envisioned that the 
Priority 3 improvements will be constructed as part of future development and that the developer 
will pay for the improvements.  Should the City desire to promote development in certain areas, 
selected Priority 3 improvements may also be included in the CIP.  Work on the Priority 1 
improvements should begin immediately after agency approval and City adoption of this plan. As 
part of this facilities planning effort, the City also prepared a financial analysis of the wastewater 
utility. This analysis is included in Appendix G.  This analysis includes recommendations for 
utility rate and SDC fee increases and is based on completing the Priority 1 and Priority 2 projects 
during the planning period.   
  



City of Mt. Angel  CHAPTER  8 
Wastewater System Facilities Plan  Capital Improvement Plan 
 
 

Westech Engineering, Inc. 8-3

Table 8-1│Recommended Capital Improvement Priorities  

Project 
Code 1 Project Priority 

Total Estimated 
Project Cost 2 

G-1 Main Trunk Sewer – Manhole #5 to New Manhole #100 1 $ 612,000 

G-2 North Trunk Sewer – Marquam St. MH #100 to Pershing St. MH #20 1 $ 340,000 

G-3 North Trunk Sewer - Marquam Street MH #20 to Railroad MH #25 1 $142,000 

G-4 North Trunk Sewer - Marquam Street MH #25 to Main St MH #60 1 $375,000 

G-5 South Trunk Sewer - Segment 1 New MH #100 to May Street MH #130 1 $596,000 

G-8 South Trunk Sewer - MH #136 to MH #146 1 $357,000 

G-14 Construct New Line from MH 115 to MH 109 1 $50,000 

T-1 Treatment Plant Access Road Improvements 1 $85,000 

T-4 Wetland Improvements, effluent boxes, influent valves 1 $69,000 

T-5 Effluent Pump Station Confined Space Entry Improvements 1 $39,000 

 Subtotal Priority 1…. $ 2,665,000 
 

G-6 South Trunk Sewer - May Street MH #130 to MH #135 2 $ 171,000 

G-7 South Trunk Sewer – South. Pershing Street MH #135 to MH #136 2 $128,000 

T-2 Headworks Improvements 2 $528,000 

T-3 Lagoon Cell 1 Sludge Removal 2 $888,000 

T-6 Effluent Pump Station Electrical and Control System Modernization 2 $460,000 

T-7 Facilities Plan Update 2 $75,000 

 Subtotal Priority 2…. $ 2,250,000 

G-9 Sewer Basin 1 Trunk Sewer 3 $ 493,000 

G-10 Sewer Basin 2 West Trunk Sewer 3 $300,000 

G-11 Sewer Basin 2 East Trunk Sewer 3 $252,000 

G-12 Sewer Basin 3 Trunk Sewer 3 $336,000 

G-13 Sewer Basin 7 Southwest Trunk Sewer 3 $ 552,000 

 Subtotal Priority 3…. $ 1,933,000 

 TOTAL…. $ 6,848,000 

Recurring Annual Programs   

Pgm-1 Sewer Cleaning and Inspection Program (Program – 1)  $13,000 

Pgm-2 Annual I/I Correction Program (Program – 2)  $100,000 

 Subtotal Recurring Annual Programs…. $ 113,000 

1 Project Code Legend: 
          G = Gravity Sewer            T = Treatment             Pgm = Improvement Program            

2 See Section 8.3 for basis of project cost estimates   
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8.2.4 Environmental Impact 

It should be noted that while the improvements recommended in this report are not anticipated to 
have significant adverse impacts on the environment, each CIP project will need to undergo 
project-specific environmental review as part of the preliminary and final design process. 

8.3 BASIS OF COSTS 
In order to forecast municipal capital expenditures cost estimates have been prepared for each 
improvement alternative.  The preparation methodology and intended use of these cost estimates 
are summarized below. 

8.3.1 Accuracy of Cost Estimates 

The accuracy and precision of cost estimates is a function of the level to which improvement 
alternatives are developed (i.e., detail and design) and the techniques used in preparing the actual 
estimate.  Estimates are typically divided into three basic categories as follows: 

 Planning Level Estimate.  These are order-of-magnitude estimates made without detailed 
engineering design data.  They are often performed at the zero to 2 percent stage of project 
completion and typically range from 35 percent over, to 25 percent below the final project 
cost.   A relatively large contingency is typically included to reduce the risk of 
underestimating.  This is particularly important since many times the project financing must 
be secured before the detailed design can proceed. 

 Budgetary Estimates.  This level of estimate is prepared during the preliminary design phase 
using process flow sheets, preliminary layouts and equipment details.  This type of estimate is 
typically accurate to +30 and –15 percent of the final project cost. 

 Engineer’s Estimate.  This estimate is prepared on the basis of well-defined engineering data, 
typically when the construction plans and specifications are completed.  The estimating 
process at this level relies on piping and instrument diagrams, electrical diagrams, equipment 
data sheets, structural drawings, geotechnical data and a complete set of specifications.  This 
estimate is sometimes called a definite estimate.  The engineer’s estimate is expected to be 
accurate within +15 percent to –5 percent of the pricing secured during the bidding process. 

The project costs prepared as part of this study are planning level estimates.  Actual project costs 
will depend on the final project scope, labor and material costs, market conditions, construction 
schedule, and other variables at the time the project is built.  These variables are typically 
uncertain at the time planning level estimates are performed. 

8.3.2 Adjustment of Cost Estimates over Time 

A commonly used indicator to evaluate the change of construction costs over time is the 
Engineering News-Record (ENR) construction cost index.  The index is computed from the prices 
for structural steel, Portland cement, lumber, and common labor, and is based on a value of 100 in 
the year 1913.  The construction costs developed in this analysis are based on the September, 
2013 ENR 20 City Construction Cost Index of 9551.  As the planning period elapses, the costs 
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presented in this study can be updated to the present, by applying the ratio of the current cost 
index to the index used during the preparation of the estimate. 

8.3.3 Engineering and Administrative Costs and Contingencies 

The cost of engineering services for major projects typically covers special investigations, pre-
design reports, topographic surveying, geotechnical investigations, contract drawings and 
specifications, construction administration, inspection, project start-up, the preparation of O&M 
manuals, and performance certifications.  Depending on the size and type of the project, 
engineering costs may range from 16 to 25 percent of the contract cost when all of the above 
services are provided.  The lower percentage applies to large projects without complex 
mechanical systems.  The higher percentage applies to smaller, more complex projects that 
require the integration of a complex design into an existing facility and where full time inspection 
is required by the funding agencies or desired by the Owner. 

The City will have administrative costs associated with any construction project.  These include 
internal planning and budgeting costs, administration of engineering and construction contracts, 
legal services, and coordination with regulatory and funding agencies.   

8.4 CONSTRUCTION COST ESTIMATES 
The planning level estimates for the improvements recommended in this study are based on a 
number of assumptions as follows.  The cost estimates reflect projects bid in late winter or early 
spring for summer construction. The estimates are based on construction costs of similar 
historical projects and on current estimates solicited from material and equipment vendors.  The 
estimates are expected to have accuracies of +35 percent and –25 percent of the actual project 
cost. The following sections describe the cost estimating process for the various categories of 
projects. 

8.4.1 Gravity Collection System Improvement Costs 

The cost estimates for the proposed gravity pipeline improvements were based on the following 
assumptions. 

 8 inch gravity pipeline in urban areas construction cost (materials, installation & surface 
restoration, etc.) - $130 per foot 

 10 inch gravity pipeline in urban areas construction cost (materials, installation & surface 
restoration, etc.) - $140 per foot 

 12 inch gravity pipeline in urban areas construction cost (materials, installation & surface 
restoration, etc.) - $150 per foot 

 15 inch gravity pipeline in urban areas construction cost (materials, installation & surface 
restoration, etc.) - $170 per foot 

 18 inch gravity pipeline in urban areas construction cost (materials, installation & surface 
restoration, etc.) - $180 per foot 
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 24 inch gravity pipeline in rural areas construction cost (materials, installation & surface 
restoration, etc.) - $180 per foot 

 New Manholes (materials, installation, and surface restoration) - $8,000 each 

 Service Laterals (materials, installation, and surface restoration) - $3,500 each 

 Railroad & Highway Bores - $1000 per foot 

 Construction Contingencies - 10% of estimated construction cost 

 Engineering Costs (surveying, engineering design, and construction administration) - 20% of 
estimated construction cost 

 Legal, Permits & Administrative Costs (permitting, administration, legal, easement 
acquisition and financing) - 10% of estimated construction cost 

8.4.2  Wastewater Treatment Improvement Costs 

Construction costs for the wastewater treatment plant improvements include site preparation and 
foundations, buildings, tankage, treatment equipment for each unit process, associated mechanical 
piping and pumping, chemical feed equipment, yard piping, outfall piping, and electrical and 
instrumentation.  

A construction contingency of 10% of the estimated construction cost was used for the treatment 
plant estimates. Engineering, Legal, and administration costs were assumed to be 18% of the 
estimated construction cost.  Permitting and Right of Way acquisition costs were assumed to be 
2% and 1.5% of the estimated construction cost respectively. 

8.5 FUNDING SOURCES 
As a general rule, small communities are not able to finance major wastewater system 
improvements without some form of government funding such as low interest loans or grants.  It 
is anticipated that the funding for the recommended capital improvement plan outlined in this 
report will be secured from multiple sources, including system development charges (SDCs), 
monthly user fees, as well as state and federal grant and loan programs.  The following section 
outlines the major local and State/Federal funding programs that may be available for these 
projects. 

8.5.1 Local Funding Sources 

To a large degree, the type and amount of local funding used for the improvements will depend 
on the amount of grant funding obtained and the requirements of any loan funding.  Local 
revenue sources for capital improvements include ad valorem taxes (property taxes), various 
types of bonds, user fees, connection fees and SDCs.  Local revenue sources for operating costs 
include ad valorem taxes and user fees.  The following sections discuss local funding sources and 
financing mechanisms that are most commonly used for the type of capital improvements 
presented in this study. 
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8.5.1.1 Existing Debt Service 

At the close of fiscal year 2013/2014, the City will have no outstanding debt service associated 
with the wastewater utility.   

8.5.1.2 User Fees 

User fees are monthly charges to all residences, businesses, and other users that are connected to 
the system. User fees are established by the City Council and are typically the sole source of 
revenue to finance operation and maintenance. These fees are periodically modified to account 
for changes in operation and maintenance costs, and the need for new improvements.  Although 
user fees are not sufficient to finance major capital construction projects, they can be used to 
repay long term financing.  The reader is referred to Section 4.6.1 for a description of the City’s 
current user fee structure.  As part of this facilities planning effort, a financial analysis of the 
City’s user rates and SDC fees was prepared. This analysis includes recommendations with 
respect to rate increases that are required to fund the improvements recommended herein.  The 
reader is referred to the financial analysis included in Appendix G for additional information.   

8.5.1.3 System Development Charge Revenues 

A system development charge (SDC) is a fee collected by the City as each piece of property is 
developed.  SDCs are used to finance necessary capital improvements and municipal services 
required by the development.  SDCs can be used to recover the capital costs of infrastructure 
required as a result of the development, but cannot be used to finance either operation and 
maintenance, or replacement costs.  The reader is referred to Section 4.6.2 for information on the 
City’s current SDC charges.   

As established in ORS 223, a SDC can have two principal elements, the reimbursement fee and 
the improvement fee.   Fees are collected at issuance of building permits.  The reimbursement 
portion of the SDC is the fee for buying into either existing capital facilities or those that are 
under construction.  The reimbursement fee represents a charge for utilizing excess capacity in an 
existing facility that was paid for by previous developers.  The revenue from this fee is typically 
used to repay existing improvement loans.  The improvement portion of the SDC is the fee 
designed to cover the costs of capital improvements that must be constructed to provide an 
increase in capacity.  Based on the infrastructure improvements and cost projections presented in 
this facilities plan, the existing SDC fee structure is not likely to be sufficient to meet the 
planning period goals.  As part of the financial analysis for the wastewater utility (Appendix G), 
the existing SDC fee structure was reviewed.  The financial analysis includes recommendations 
for SDC fee increases needed to fund the improvements recommended herein.   

8.5.1.4 Connection Fees 

Many cities charge connection fees to cover the cost of connecting a new development to the 
municipal sewer system.  There are two types of connection fees.  The first is for newly 
constructed connections and is designed to cover the cost of City inspections at the time of 
connection to the collection system.  The second type of fee is designed to defray the City’s 
administrative cost of setting up a new account and is charged against newly constructed 
connections as well as transfers of an existing service to a new owner. 
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8.5.1.5 Capital Construction Fund 

Capital construction funds or sinking funds, are often established as a budget line item to set aside 
money for a particular construction purpose.  A set amount from each annual budget is deposited 
in a sinking fund until sufficient reserves are available to complete the project.  Such funds can 
also be developed from user fee revenues of from SDCs.  The City currently maintains a sewer 
utility reserve fund for the completion of capital improvement projects. The current balance in 
this fund is approximately $340,000.  The City also maintains a sewer sludge reserve fund that is 
earmarked to remove sludge from the City’s existing lagoons. The current balance in this fund is 
approximately $1,000,000.   

8.5.1.6 General Obligation Bonds 

The sale of municipal general obligation bonds is a traditional method of funding municipal 
improvement projects.  General obligation bonds utilize the City’s basic taxing authority and are 
retired with property taxes based on an equitable distribution of the bonded obligation across the 
City’s assessed valuation.  General obligation bonds are normally associated with the financing of 
facilities that benefit an entire community and must be approved by a majority vote of the City’s 
voters. 

General obligation bonds are backed by the City’s full faith and credit, as the City must pledge to 
assess property taxes sufficient to pay the annual debt service.  This portion of the property tax is 
outside the State constitutional limits that restrict property taxes to a fixed percentage of the 
assessed value.  The City may use other sources of revenue, including user fee revenues, to repay 
the bonds.  If it uses other funding sources to repay the bonds, the amount collected as taxes is 
reduced commensurately. 

The general procedure followed when financing improvements with general obligation bonds is 
typically as follows: 

 Determination of the capital costs required for the improvement 

 An election by the voters to authorize the sale of bonds 

 The bonds are offered for sale 

 The revenue from the bond sale is used to pay the capital cost of the project(s) 

General obligation bonds can be “revenue supported”, wherein a portion of the user fee is pledged 
toward repayment of the bond debt.  The advantage of this method is that the need to collect 
additional property taxes to retire the bonds is reduced or eliminated.  Such revenue supported 
general obligation bonds have most of the advantages of revenue bonds in addition to a lower 
interest rate and ready marketabilty. 

The primary disadvantage with the use of general obligation bonds is that the debt incurred by 
this method is often added to the debt ratios of the City. This has the potential to limit restricting 
flexibility of the municipality to issue debt for other purposes.   

8.5.1.7 Revenue Bonds 

Revenue bonds are similar to general obligation bonds, except they rely on revenue from the sales 
of the utility (i.e., user fees) to retire the bonded indebtedness.  The primary security for the bonds 
is the City’s pledge to charge user fees sufficient to pay all operating costs and debts service.  
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Because the reliability of the source of revenue is relatively more speculative than for general 
obligation bonds, revenue bonds typically have slightly higher interest rates. 

The general shift away from ad valorem property taxes makes revenue bonds a frequently used 
option for payment of long term debt.  Many communities prefer revenue bonding, because it 
ensures that no additional taxes are levied.  In addition, repayment of the debt obligation is 
limited to system users since repayment is based on user fees. 

One advantage with revenue bonds is that they do not count against a City's direct debt.  This 
feature can be a crucial advantage for a municipality near its debt limit.  Rating agencies closely 
evaluate the amount of direct debt when assigning credit ratings.  There are normally no legal 
limitations on the amount of revenue bonds that can be issued; however, excessive issue amounts 
are generally unattractive to bond buyers because they represent high investment risks.  

Under ORS 288.805-288.945, Cities may elect to issue revenue bonds for revenue producing 
facilities without a vote of the electorate.  Certain notice and posting requirements must be met 
and a sixty (60) day waiting period is mandatory. 

The bond lender typically requires the City to provide two additional securities for revenue bonds 
that are not required for general obligation bonds.  First, the City must set user fees such that the 
net projected cash flow from user fees plus interest will be at least 125% of the annual debt 
service (a 1.25 debt coverage ratio).  Secondly, the City must establish a bond reserve fund equal 
to maximum annual debt service or 10% of the bond amount, whichever is less. 

8.5.1.8 Improvement Bonds 

Improvement (Bancroft) bonds are an intermediate form of financing that are less than full-
fledged general obligation or revenue bonds.  This form of bonding is typically used for Local 
Improvement Districts. 

Improvement bonds are payable from the proceeds of special benefit assessments, not from 
general tax revenues or user fees.  Such bonds are issued only where certain properties are 
recipients of special benefits not occurring to other properties.  For a specific improvement, all 
property within the designated improvement district is assessed on the same basis, regardless of 
whether the property is developed or undeveloped.  The assessment is designed to divide the cost 
of the improvements among the benefited property owners.  The manner in which it is divided is 
in proportion to the direct or indirect benefits to each property.  The assessment becomes a direct 
lien against the property, and owners have the option of either paying the assessment in cash, or 
applying for improvement bonds.  If the improvement bond option is taken, the City sells 
Bancroft Improvement Bonds to finance the construction, and the assessment is paid over 20 
years in 40 semiannual installments plus interest.   

The assessments against the properties are usually not levied until the actual cost of the project is 
determined.  Since the determination of actual costs cannot normally be determined until the 
project is completed, funds are not available from assessments for the purpose of paying costs at 
the time of construction.  Therefore, some method of interim financing must be arranged.   

The primary disadvantage to this source of revenue is that the development of an assessment 
district is very cumbersome and expensive when facilities for an entire City are contemplated. 
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Therefore, this method of financing should only be considered for discrete improvements to the 
collection system where the benefits are localized and easily quantified. 

8.5.1.9 Certificates of Participation 

Certificates of Participation are a form of bond financing that is distinct from revenue bonds.  
While it is more complex, and typically has a higher interest rate than revenue bonds, it is a 
process controlled by the City Council, and it does not have to be referred to the voters.  This can 
result in significant time savings.   

8.5.1.10 Ad Valorem Taxes 

Ad valorem property taxes were often used in the past as a revenue source for public utility 
improvements.  These taxes were the traditional means of obtaining revenue to support all local 
governmental functions.  Ad valorem taxation is a financing method that applies to all property 
owners that benefit, or could potentially benefit from an improvement, whether the property is 
developed or not.  The construction costs for the improvement project are shared proportionally 
among all property owners based on the assessed value of each property.  Ad valorem taxation, 
however, is less likely to result in individual users paying their proportionate share of the costs as 
compared to their benefits. 

8.5.2 State and Federal Grant and Loan Programs 
Several state and federal grant and loan programs are available to provide financial assistance for 
municipal water system improvements.  The primary sources of funding available for water 
system financing are Rural Utilities Service (RUS), Special Public Works Fund (SPWF), the 
Water/Wastewater (W/W) Financing Program, the Community Development Block Grant 
(CDBG) program, and the Clean Water State Revolving Fund (CWSRF).  

8.5.2.1 USDA Rural Development 

USDA Rural Development (RD) provides federal loans and grants to rural municipalities, 
counties, special districts, Indian tribes, and not-for-profit organizations to construct, enlarge, or 
modify water treatment and distribution systems and wastewater collection and treatment 
systems. Preference is given to projects in low-income communities with populations below 
10,000.   

Borrowers of RD loans must be able to demonstrate the following: 

 Monthly user rates must be at or above the local are-wide average. 

 They have the legal authority to borrow and repay loans, to pledge security for loans, and to 
operate and maintain the facilities and services. 

 They are financially sound and able to manage the facility effectively. 

 They have a financially sound facility based on taxes, assessments, revenues, fees, or other 
satisfactory sources of income to pay for all facility costs including O&M and to retire 
indebtedness and maintain a reserve. 

The maximum RD loan term is 40 years, but the finance term may not exceed statutory 
limitations on the agency borrowing the money or the expected useful life of the improvements.  
The reserve can typically be funded at 10 percent per year over a ten-year period.  Interest rates 
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for RD loans vary based on median household income, but tend to be lower than those obtained in 
the open market.   

8.5.2.2 Oregon Infrastructure Finance Authority 

The Oregon Infrastructure Finance Authority (IFA) manages a number of grant and low interest 
loan programs as described in the following sections. 

Special Public Works Fund 

The IFA administers the Special Public Works Fund (SPWF) program.  The SPWF is a lottery-
funded loan and grant program that provides funding to municipalities, counties, special districts, 
and public ports for infrastructure improvements to support industrial/manufacturing and eligible 
commercial economic development.  Eligible commercial economic development is defined as 
commercial activity that is marketed nationally, or internationally, and attracts business from 
outside Oregon.  Funded projects are usually linked to a specific private sector development and 
the resulting direct job creation (i.e., firm business commitment), of which 30% of the created 
jobs must be "family wage" jobs.  The program also funds projects that build infrastructure 
capacity to support industrial/manufacturing development where recent interest by eligible 
business(s) can be documented.   

The SPWF is primarily a loan program, although grant funds are available based on economic 
need of the community.  Although the maximum loan term is 25 years, loans are generally made 
for 20-year terms.  The maximum loan amount for projects funded with direct SPWF money is $1 
million, while the maximum for projects financed with bond funds is $10 million. 

Water/Wastewater Financing Program 

The IFA also administers the W/W Financing Program, which gives priority to projects that 
provide system-wide benefits and helps communities meet the Clean Water Act or the Safe 
Drinking Water Act standards.  It is intended to assist local governments that have been hard hit 
with state and federal mandates for public drinking water systems and wastewater systems.  In 
order to be eligible for this program, the system must be out of compliance with federal or state 
rules, regulations or permits, as evidenced by issuance of Notice of Non-Compliance by the 
appropriate regulatory agency.  The funded project must be needed to meet state or federal 
regulations.  Priority is given to communities under economic distress.   

Similar to the SPWF, the W/W Financing Program is primarily a loan program, although grant 
funds are available in certain cases, based on economic need of the community.  Although the 
maximum loan term is 25 years, loans are generally made for 20-year terms.  The maximum loan 
amount for projects funded with direct W/W money is $500,000, while the maximum for projects 
financed with bond funds is $10 million. 

Economic and Community Development Block Grant 

The IFA administers the CDBG, but the funds are from the U.S. Department of Housing and 
Urban Development (HUD), so all federal grant management rules apply to the program.  The 
federal eligibility standards are strict.  There are two subcategories of Public Works projects 
eligible for funding, "Public Water and Wastewater," and "Public Works for New Housing."  
Only the former is considered in this discussion.   
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Grants are available for critically needed construction, improvement, or expansion of publicly 
owned water and wastewater systems for the benefit of current residents.  Generally, projects 
must be necessary to resolve regulatory compliance problems identified by state and/or federal 
agencies and the project must serve a community that is comprised of more than 51% of low and 
moderate income persons. 

The program separates projects into three parts. Grants are available for: 

 Preliminary Engineering and Planning Projects 

Generally, these grants fund preparation or update of Water System Master Plans and 
Wastewater Facility Plans, as required by the Oregon Department of Environmental Quality 
or Oregon Health Division. In addition, funds for grant administration and preparation of a 
final design funding application can be included in the project budget. All plans produced 
with grant funds must be approved by the appropriate regulatory agency. Grants of up to 
$10,000 can also be made for problem identification studies to delineate problems and 
corrective measures, as required by a regulatory agency. 

 Final Design and Engineering Projects 

Final design and engineering, bid specifications, environmental review, financial feasibility, 
rate analysis, grant administration, and preparing a construction funding application are all 
eligible project activities. The final design, plans and specifications must be approved by the 
appropriate regulatory agency before a grant will be awarded. 

 Construction Projects 

These grants fund construction and related activities, grant administration, and 
land/permanent easement acquisition. 

IFA has established an evaluation system that gives priority to projects that provide system-
wide benefits.  The overall maximum grant amount per water or wastewater project is 
$2,000,000 (including all planning, final engineering, and construction). The project cannot 
be divided locally into phases with the expectation of receiving more than one $2,000,000 
grant.  In order to qualify for grant funding under this program, the water user rates must be at 
or above statewide averages. 

8.5.2.3 Clean Water State Revolving Fund 

The Clean Water State Revolving Fund (CWSRF) is administered by Oregon DEQ and provides 
loans to cities, counties, special districts, and Indian tribes to construct, expand, or rehabilitate 
water pollution control, estuary management projects, and non-point source control plants. 

Interest rates on loans are about 80% of the general obligation bond rate; however, there are 
additional financing costs and annual service fees that increase the effective rate.  The maximum 
loan amount per project is 15% of the total available money in a particular year.  The maximum 
loan term is 20 years, but there is an option for longer-term financing for treatment works for 
terms up to 30 years.  This is accomplished by the community selling DEQ a revenue bond with 
repayment terms up to 30 years or the operational life of the treatment works, whichever is less. 
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8.5.3 Funding Recommendations 

As available grant funding on public works projects has decreased in the last several years, it will 
be incumbent upon the City to aggressively pursue funding to finance the cost of the 
recommended improvements. 

Based on the infrastructure improvements and cost projections presented in this plan, the existing 
SDC fee structure is not likely to be sufficient to meet the planning period goals.  This plan 
accordingly recommends that the City complete a full review of its SDC rate structure and update 
these fees accordingly.  All funding options will likely include an increase of the user rate and 
SDCs. 

Another important element of the funding process is to schedule a "one stop meeting" with 
Oregon Infrastructure Finance Authority (IFA).  The preparation of applicable grant applications 
should begin as soon as possible. Based on the 2013 guidelines for the Community Development 
Block Grant Program, approximately 66% of the families in Mt. Angel are classified as having 
low or moderate incomes. Therefore, the City may qualify for a number of grant programs.  That 
said, in the coming months, the IFA will likely update this statistic based on the 2010 census data.  
Therefore, it is unclear if the City will remain above 51% low and moderate income once the 
2010 census data is adopted.  Should the percentage of low and moderate income families remain 
above 51%, the City may qualify for a $2,000,000 grant from the Community Development 
Block Grant Program administered by IFA.   
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ENVIRONMENTAL REVIEW CHAPTER  9 

9.1 INTRODUCTION 
Table 8-1 includes a listing of the projects that are recommended for inclusion in a capital 
improvement plan. It is envisioned that the Priority 1 and Priority 2 projects will be included in 
the capital improvement plan and will be constructed over the next 20 years.  The Priority 3 
projects are largely expected to be development driven and are not anticipated to be completed 
using City resources.  A total of 16 Priority 1 and Priority 2 projects are recommended to be 
constructed during the next 20 years. 

Most state and federal funding assistance programs require some level of environmental review 
as part of the application process.  At the present time, the state and federal funding programs (if 
any) the City may use to fund the 16 capital improvement projects are not known.  Therefore, it is 
not appropriate at the present time to expend resources to generate a detailed environmental 
report in support of a funding application that may not ever be made. Furthermore, many of the 
projects will not be completed for many years.  In the interim, the environmental information may 
change significantly rendering a detailed report prepared at this time obsolete.  It is also likely 
that many of the projects will be funded entirely with City funds.  

None of the projects include the construction of a large infrastructure project (i.e., a new 
treatment plant) on an undisturbed site.   Most of the projects include sanitary sewer pipeline 
reconstruction within existing road right of ways.  Since the work associated with these projects is 
in areas that are currently developed, the environmental issues are expected to be limited.   A few 
of the projects are expected to have some environmental issues that must be addressed.  Should 
the City choose to pursue financial assistance from federal sources for these projects, a NEPA-ER 
may be required as part of the application process.  It is anticipated that the information presented 
in this document will serve as the basis for the future preparation of a NEPA-ER if required as 
part of a future funding procurement effort.   

9.2 ALTERNATIVES TO PROPOSED ACTION 
The evaluation of environmental effects under NEPA requires that at least two alternatives be 
evaluated. The proposed improvements were the result of an exhaustive planning analysis and 
reflect the recommendation of the Wastewater System Facilities Plan. As part of the facilities 
planning process several alternatives to the proposed action were evaluated.  As such, no 
alternatives to the proposed action, other than the no-action alternative, are presented in this 
Chapter.  

9.2.1 No-Action Alternative 

Under the No Action Alternative, the wastewater facilities improvements would not be 
constructed. The City’s wastewater collection system would continue to age and deteriorate.  
Increased flows resulting from population growth would eventually lead to surcharging and 
bypasses of raw sewage.  This would result in period violations of the City’s NPDES permit.  The 
City’s treatment plant would also continue to age and deteriorate.  Eventually, the mechanical 
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systems would reach the end of their useful life leading to inadequate wastewater treatment and 
NPDES permit violations.   

9.2.2 Facilities Plan Recommended Alternative (Preferred Alternative) 

By implementing the recommendations presented in this Wastewater Facilities Plan, the Preferred 
Alternative, the City would replace large sections of undersized trunk sewer pipes in the 
collection system. At the treatment plant, the entrance road would be improved, a new headworks 
would be constructed, the sludge would be removed from lagoon cell 1, and miscellaneous 
upgrades to improve the operation of the plant would also be made. The various elements of the 
recommended improvements are discussed in detail in Chapter 6 and Chapter 7.  

9.3 IMPROVEMENTS WITH NO ENVIRONMENTAL IMPACTS 
For several of the projects listed in the recommended capital improvement plan (Table 8-1) it is 
relatively obvious that there are no environmental issues that must be considered.  These are 
listed as follows.  

 Project T-4 - Wetland Improvements, effluent boxes, influent valves 
This project includes installing screening equipment on the existing concrete structures used to 
control the flow of water from the treatment wetland.  This project also includes replacing the 
existing valves that are used to control the flow of water into the treatment wetland.  These 
improvements are completely internal to the wetland treatment process and will result in no 
ground disturbing activities. 

   Project T-5 – Effluent Pump Station Confined Space Entry Improvements 
This project includes installing a new sluice gate in the existing effluent pump station wetwell 
and modifying the valves in the pump station wetwell flow meter vault. All work in internal to 
existing concrete structures at the wastewater treatment plant. 

 Project T-3 – Lagoon Cell 1 Sludge Removal 
This project consists of removing and disposing of the accumulated sludge in lagoon cell 1. This 
project includes no land-disturbing activities.  

 Project T-6 – Effluent Pump Station Electrical and Control System Modernization 
This project includes replacing electrical and control equipment at the wastewater treatment plant.  
All work will be inside of existing structures.  

 Project T-7 – Facilities Plan Update 
This project is a planning project and not a construction project.  

9.4 AFFECTED ENVIRONMENT/ENVIRONMENTAL CONSEQUENCES 

9.4.1 Land Use 

Affected Environment 

With the exception of the access road improvements (Project T-1), the proposed improvements at 
the treatment plant are within the existing treatment plant property and no expansion of the 
treatment plant area is required.  All of the collection system improvements are located in existing 
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easements or in road right of ways.  Further, it is anticipated that all of the sewer collection piping 
improvements will be constructed in the same alignment as the existing pipelines.  Therefore, the 
only project that potentially has land use issues is the access road improvement project (Project 
T-1).  

The treatment plant access road improvements (Project T-1) require the acquisition of an 
additional 25 feet of right of access easement on the north side of the City’s existing access 
easement.  The easement will be obtained from Taxlot 2300 (map 61W04D).  This property is 
located outside the City Limits and is under the jurisdiction of Marion County. The property is 
zoned for “Exclusive Farm Use” under Marion County Rural Zone Code. Based on discussions 
with Marion County Planning Officials, no land use actions are required since the project 
involves easement acquisition rather than a property transfer.   

Environmental Consequences 

None of the proposed improvements will affect land use.  

Mitigation 

The proposed improvements have no adverse impact on land use. Therefore, no mitigation is 
required.     

9.4.2 Floodplains 

Affected Environment 

Figure 2-5 shows that the existing floodplain for the Pudding River is located entirely west and 
outside of the study area.  As such, none of the work proposed in this plan is located in a flood 
hazard zone. 

Environmental Consequences 

None of the projects listed in this plan are located in flood hazard zone. 

Mitigation 

No mitigation will be necessary to protect floodplains or the National Flood Insurance Programs 
that is in place for the City of Mt. Angel.   

9.4.3 Wetlands 

Affected Environment 

Figure 2-6 shows the national wetland inventory for the study area.  The treatment plant access 
road improvements (Project T-1) will cross and impact a wetland area near the east edge of the 
access road.  The proposed project includes constructing additional fill to widen the existing 
access road. Some of this fill will be located in the wetland.  Other wetland areas are likely to 
exist that are not shown on Figure 2-6.  Projects G-1 and G-5 (Figure 6-2) include reconstructing 
existing gravity sewer pipelines.  These two projects cross undeveloped areas that may contain 
local wetland areas that are not show on Figure 2-6.  The remainder of the projects listed in this 
plan are located in existing paved roadways and should not have any wetland impacts. Therefore, 
the three projects of concern are projects T-1, G-1, and G-5.  Project T-1 will certainly require 
filling in existing wetlands. Projects G-1 and G-5 may or may not require work in wetland areas.  
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If wetland areas are found in projects G-1 and G-5, any impacts will be temporary since these 
projects include the installation of subsurface pipes.   The ground surface will not be altered by 
projects G-1 and G-5. 

Environmental Consequences 

Wetlands are valuable for flood storage, stormwater retention, water quality improvement, and 
aquifer recharge, as well as providing food and habitat for wildlife. To the maximum extent 
possible the final designs for the facilities should avoid short-term and long-term adverse impacts 
associated with destruction of wetlands.  As noted above Project T-1 will very likely result in 
filling a small portion of a local undocumented wetland area.  Projects G-1 and G-5 may also 
have result in temporary wetland impacts. 

Mitigation 

It is recommended that wetland delineations be performed for project T-1, G-1, and G-5 prior to 
final design work.  The final design for these facilities should seek to minimize any wetland 
impacts.  Project T-1 will likely result in filling a small wetland area.  As such, the City should 
anticipate that wetland mitigation is required for project T-1.  The recommended project budgets 
presented in this plan for Project T-1 include wetland mitigation costs.  It is anticipated that 
mitigation will consist of purchasing credits from an appropriate wetland mitigation bank.     

9.4.4 Wild and Scenic Rivers 

Affected Environment 

The Pudding River is the only river potentially affected by the proposed improvements.  
However, the Pudding River is not classified as wild or scenic 

Environmental Consequences 

The proposed project does not affect any wild or scenic river. 

Mitigation 

No mitigation of impacts to wild or scenic rivers are required.  

9.4.5 Cultural Resources  

Affected Environment 

A review of the Oregon Statewide Inventory of Historic Sites and Buildings revealed the 
following known (Table 9-1) historical resources in the vicinity of the study area.  None of these 
structures are within the vicinity of the proposed improvements.  With the exception of projects 
G-1 and G-5 (Figure 6-2), the proposed collection system improvements are all located within 
paved streets that have previously been disturbed.  It is recommended that the pipelines be 
replaced in the same alignment.  This will result in trench excavation through the backfill that 
was placed when the existing pipelines were originally installed.  This is the case for all of the 
collection system improvements including project G-1 and G-5.  As such, no new ground 
disturbing activities are anticipated as part of the gravity collection system improvements.   

The proposee treatment plant improvement projects are all located within the City-owned 
treatment plant property.  As part of the original construction of the existing treatment plant 
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project in the early 1990’s, the City performed cultural resource investigations of the treatment 
plant site.  These investigations included a pedestrian survey and a more detailed subsurface 
investigation. The results of this work were published in reports dated December 21, 1990 and 
February 12, 1991 respectively.  These investigations showed that there were no cultural 
resources present at the site that were eligible for listing on the National Register.  The Oregon 
State Historic Preservation Office concurred with these findings in a letter dated February 20, 
1991.  These documents are included in Appendix F. Based on this past cultural resource 
investigation work and the fact that all of the proposed treatment plant improvements are located 
entirely within the City’s property, no cultural resource issues are anticipated for the treatment 
system improvement projects.  

Environmental Consequences 

The proposed project will not impact any known historic or cultural resources.  However, 
unknown prehistoric, historic, or cultural resources may exist below the ground surface that are 
not detectable without subsurface probing or excavation. 

Mitigation 

No mitigation of known historic or cultural resources is necessary at this time. If any historical or 
archaeological artifacts are discovered during the course of construction, work must be 
temporarily halted and the Engineer must be contacted.  Work may proceed at the discretion of 
the Engineer after consulting with the State Historical Preservation Officer.      

Table 9-1│Historical Resources within the Project Area 

Name Address 

Saalfeld House 195 E College St.  

Unnamed 460 E College St. 

St. Marys Roman Catholic Church 575 E College 

Unnamed 190 S Main St.  

Wilco Farmers Store Ensemble 190 S Main St. 

Queen of Angels Priory 840 S Main St. 

Pudding River Bridge Monitor-McKee Rd. NE 

Vacant Land 12254 Mt. Angel-Gervais Rd. 

House 12263 Mt. Angel-Gervais Rd. 

Farm 12314 Mt. Angel-Gervais Rd.  

House  12335 Mt. Angel-Gervais Rd.  

House 12354 Mt. Angel-Gervais Rd.  

House 12373 Mt. Angel-Gervais Rd.  

Unnamed 830 Pershing St. 

Unnamed 1005 Pershing St. N 

Farm 12300 Pershing Rd 

Windischar’s General Blacksmith Shop 110 Sheridan St.  
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9.4.6 Biological Resources  

Affected Environment 

Biological resources include threatened, endangered, and candidate species, all of which are 
protected.  The proposed project must not adversely affect threatened or endangered species or 
their habitats. 

With the exception of projects T-1, T-5, G-1, and G-5, all proposed projects are located in paved 
roadways or within the previously disturbed areas of the treatment plant site.  As such, no impacts 
to biological resources are anticipated for these projects.  

Projects T-1, T-5, G-1 and G-5 include ground disturbing activities and have the potential to 
impact biological resources.  As such, prior to the final design of these projects, it is 
recommended that the City perform the necessary field studies to ensure that no biological 
resources are impacted.  

Environmental Consequences 

The proposed project will not likely impact known threatened or endangered species or their 
habitat due to the relatively small amount of previously undisturbed ground that must be 
disturbed as part of the proposed improvements.  However, to ensure that this is the case, 
appropriate research and fieldwork should be conducted prior to the final design for projects T-1, 
T-5, G-1, and G-5.  

Mitigation 

In the unlikely event that threatened or endangered species or their habitat are discovered as part 
of the research recommended above, the best approach would be to modify the design of the 
improvements to avoid the habitat.  For the headworks improvements (project T-5), the 
headworks structure can be relocated to avoid the need to excavate the undisturbed areas.  
Retaining walls can also be constructed to minimize excavation.  For the gravity collection 
system projects (i.e., G-1 & G-5), the final alignments can be altered to avoid sensitive areas. 
Trenchless pipe installation techniques such as auger boring and pipe bursting can also be used to 
avoid impacts to sensitive areas.  

9.4.7 Water Quality 

Affected Environment 

The affected environment for water quality consists of surface water (Pudding River) and 
groundwater.  

Environmental Consequences 

Construction activities associated with the project may impact water quality in the short term. 
Construction activities, including clearing and grading, can lead to increased potential for erosion 
and sedimentation in downstream drainages.  Accidental spills of oils, fuels, or solvents during 
construction could impact groundwater. Release of any potentially toxic materials such as 
hydraulic fluid, gasoline, chlorine, raw sewage or oil could harm fish habitat. 

Mitigation 
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Mitigation measures for water quality issues include the following. 

 A 1200C general NPDES permit will be needed for any construction activities that result in 
the disturbance of more than one acre. 

 Existing components of the treatment plant will need to be kept on-line until new components 
can be brought on-line to ensure that the treatment plant is able to comply with the NPDES 
permit for the facility during construction. 

 Water used to mitigate for dust created during construction activities shall be prevented from 
entering drainages and must be collected and disposed of in accordance with DEQ water 
quality standards and NPDES permit requirements.  

 To reduce the possibility of chemical spills or releases of contaminant, including any non-
stormwater discharge to drainage channels, the contractor shall implement appropriate 
hazardous material management practices.  

 Why bypass pumping of sewage is required the contractor shall have multiple pumps on hand 
to ensure sewage spills are overflows do not occur.  
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FINANCIAL PLAN 
This memorandum provides a financial plan that will allow the City to implement its capital 
improvement program while meeting its other financial obligations, including policy objectives.  The 
two components of this plan are (1) the computation of a system development charge (SDC) and (2) a 
revenue requirement analysis. 

SYSTEM DEVELOPMENT CHARGES 
SDCs are one-time fees imposed on new and increased development to recover the cost of system 
facilities needed to serve that growth.  This section provides the rationale and calculations for a 
proposed wastewater SDC. 

Methodology 
An SDC can include two components:  (1) a reimbursement fee and (2) an improvement fee. 

Reimbursement Fee 
The reimbursement fee, whose calculation is governed by Oregon Revised Statutes (ORS) 
223.304(1), is the cost of available capacity per unit of growth that such available capacity will serve.  
In order for a reimbursement fee to be calculated, unused capacity in existing facilities must be 
available to serve future growth.  For facility types that do not have available capacity, no 
reimbursement fee may be charged. 

The reimbursable portion of the cost of existing facilities is limited not only by available capacity, 
but also by the means of financing the initial cost.  That portion of the cost of existing facilities that 
was not borne by existing users is not eligible for reimbursement.  Costs that were funded by grants 
and debt (to the extent that debt will be repaid by new users) are not eligible for recovery in a 
reimbursement fee. 

Improvement Fee 
The improvement fee, whose calculation is governed by ORS 223.304(2), is the cost of planned 
capacity-increasing capital projects per unit of growth that those projects will serve.  In reality, the 
capacity added by many projects serves a dual purpose of both meeting existing demand and serving 
future growth.  To compute a compliant improvement fee, growth-related costs must be isolated, and 
costs related to current demand must be excluded. 

We have used the “capacity approach” to allocate costs to the improvement fee basis.  Under this 
approach, the cost of a given project is allocated to growth in proportion to the growth-related 
capacity that projects of a similar type will create. 

Growth should be measured in units that most directly reflect the source of demand.  For the City’s 
wastewater utility, growth is measured in equivalent residential units (ERUs).  One ERU represents 
the wastewater service needs of an average single-family residence. 



MT. ANGEL, OREGON  Wastewater System Facilities Plan 
January, 2014  page 2 
 

Adjustments 
ORS 223.307(5) authorizes the expenditure of SDCs on “the costs of complying with the provisions 
of ORS 223.297 to 223.314, including the costs of developing system development charge 
methodologies and providing an annual accounting of system development charge expenditures.”  To 
avoid spending monies for compliance that might otherwise have been spent on projects, this report 
includes an estimate of compliance costs in its calculated SDC. 

A second adjustment is the deduction of existing SDC fund balance(s) from eligible costs.  If this 
adjustment were not made, the City could collect more SDCs than it could legally spend. 

Growth 
The City’s current wastewater customer base is 878 ERUs.  Based on the projected growth rate of 
1.08 percent per year in the City’s new Wastewater System Facilities Plan, the City will add 210 
ERUs during the 20-year planning period.  This projected growth is the denominator in the 
calculation of the reimbursement and improvement fees. 

Eligible Costs 
The City has SDC-eligible costs in both its existing wastewater facilities and its planned capital 
projects. 

Reimbursement Fee 
Because the City’s wastewater infrastructure has excess capacity that is available to serve growth, the 
City can charge a reimbursement fee as part of its water SDC.  Exhibit 1 summarizes the SDC-
eligible cost of available capacity: 

 

When the SDC-eligible cost of $29,029 is divided by the expected growth of 210 ERUs, the resulting 
reimbursement fee is $138 per ERU. 

Improvement Fee 
Based on the capital improvement plan developed by Westech Engineering, the City will construct 
wastewater facilities with an estimated cost of $6,848,000 over the planning period.  However, none 
of these projects will serve growth exclusively.  Only the growth-related portion of each project can 
be collected as the improvement fee component of an SDC.  Exhibit 2 shows the growth-related 
portion of the planned wastewater projects: 

Reimbursement Fee Cost Basis Exhibit 1

Step Description

Wastewater 
Treatment 

Plant 
Excluding 

Constructed 
Wetland

Constructed 
Wetland  Total 

a. Total construction cost 2,505,558$  331,455$     2,837,013$ 
b. Portion funded by grant 55% 75%
c. City cost (a*(1-b)) 1,127,501$  82,864$       1,210,365$ 
d. Available capacity in 1990 18% 22%
e. ERUs in 1990 736            
f. Total capacity in ERUs (e/(1-d)) 897 942

g. ERUs in 2014 878            
h. Available capacity in 2014 ((f-g)/f) 2% 7%
i. Reimbursable cost (c*h) 23,359$       5,670$         29,029$      

Source:  Westech Engineering, PSU Population Research Center, biggestuscities.com
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After deducting the current balance of $236,256 in the Sewer SDC Fund, the remaining improvement 
fee cost basis is $208,404.  When that cost is divided by the expected growth of 210 ERUs, the 
resulting improvement fee is $990 per ERU. 

If the City decides to include one or more capacity-increasing wastewater projects in its capital 
improvement plan that are not listed in Exhibit 2, we recommend that the projects be added to the 
list and that the eligible portion of those projects be added to the improvement fee cost basis.  The 
revised cost basis should then be used to recalculate the SDC. 

Compliance 
We estimate the City’s annual cost of administering its wastewater SDC program to be $2,767.  This 
includes estimates of both staff time and the amortized cost of an SDC analysis every five years.  
Based on average customer growth of 10.52 ERUs per year, this administrative cost represents 23.31 
percent of revenue from the calculated reimbursement and improvement fees. 

Summary 
Exhibit 3 summarizes the components of the proposed wastewater SDC of $1,391 per ERU.  The 
proposed SDC represents an increase of 11.31 percent from the current SDC of $1,250 per ERU. 

Improvement Fee Cost Basis Exhibit 2

Project 
Code Project Priority

Total 
Estimated 

Project 
Cost

 SDC 
Improvement 
Fee Eligibility 

 SDC 
Improvement 

Fee Cost Basis 
G-1 Main Trunk Sewer--Manhole #5 to Ne Manhole #100 1 612,000$    6.88% 42,096$          
G-2 North Trunk Sewer--Marquam St. MH #100 to Pershing St. MH #20 1 340,000     6.63% 22,543            
G-3 North Trunk Sewer--Marquam St. MH #20 to Railroad MH #25 1 142,000     8.57% 12,171            
G-4 North Trunk Sewer--Marquam St. MH #25 to Main St. MH #60 1 375,000     11.07% 41,496            
G-5 South Trunk Sewer--Segment 1 New MH #100 to May Street MH #13 1 596,000     6.48% 38,637            
G-8 South Trunk Sewer--MH #136 to MH #146 1 357,000     8.10% 28,900            
G-14 Construct New Line from MH 115 to MH 109 1 50,000       0.00% -                     
T-1 Treatment Plan Access Road Improvements 1 85,000       27.27% 23,182            
T-4 Wetland Improvements, effluent boxes, influent valves 1 69,000       27.27% 18,818            
T-5 Effluent Pump Station Confined Space Entry Improvements 1 39,000       27.27% 10,636            
G-6 South Trunk Sewer--May Street MH #130 to MH #135 2 171,000     8.01% 13,699            
G-7 South Trunk Sewer--South Pershing Street MH #135 to MH #136 2 128,000     8.01% 10,255            
T-2 Headworks Improvements 2 528,000     6.88% 36,318            
T-3 Lagoon Cell 1 Biosolids Removal 2 888,000     0.00% -                     
T-6 Effluent Pump Station Electrical and Control System Modernization 2 460,000     27.27% 125,455          
T-7 Facilities Plan Update 2 75,000       27.27% 20,455            
G-9 Sewer Basin 1 Trunk Sewer 3 493,000     0.00% -                     
G-10 Sewer Basin 2 West Trunk Sewer 3 300,000     0.00% -                     
G-11 Sewer Basin 2 East Trunk Sewer 3 252,000     0.00% -                     
G-12 Sewer Basin 3 Trunk Sewer 3 336,000     0.00% -                     
G-13 Sewer Basin 7 Southwest Trunk Sewer 3 552,000     0.00% -                     

6,848,000$ 444,660$        
Priority 1 projects 1 2,665,000$ 238,479$         
Priority 2 projects 2 2,250,000   206,181          
Priority 3 projects 3 1,933,000   -                     

6,848,000$ 444,660$        
Source:  Westech Engineering
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Comparisons 
Exhibit 4 compares the City’s current and proposed wastewater SDC to the SDCs of six comparable 
cities as of November, 2013: 

 

REVENUE REQUIREMENT ANALYSIS 
This section presents a financial analysis that reveals how much rate revenue would be required to 
meet operational and capital needs within contractual and policy constraints over the next ten years. 

Criteria 
At least two separate conditions must be satisfied in order for rates to be sufficient.  First, the 
wastewater utility must generate revenues adequate to meet cash needs.  Second, revenues must 
satisfy bond coverage requirements. 

Revenues should be sufficient to satisfy both tests. If revenues are found to be deficient by one or 
more of the tests, then the greater deficiency drives the rate increase. 

Cash Flow 
The cash flow test identifies all cash requirements as projected in each given year. Cash requirements 
include operations and maintenance expenses, debt service payments, policy-driven additions to 
working capital, and capital improvement costs. If the utility collected replacement funding, it would 
also be included in the test as an expense. These expenses are compared to the total projected annual 

SDC Components Exhibit 3

Description  Amount 
Reimbursement fee

Cost basis 29,029$      
Growth in ERUs 210
Reimbursement fee per ERU 138$          

Improvement fee
Total project costs 5,960,000$ 
Less SDC-ineligible costs (5,515,340)  
Less SDC fund balance (236,256)    
Net cost basis 208,404      
Growth in ERUs 210
Improvement fee per ERU 990$          

Compliance cost per ERU 263$          
Total SDC per ERU 1,391$       

Source:  FCS GROUP

SDC Comparison Exhibit 4

City

 Sewer SDC 
for Single-

Family 
Residence 

Silverton 4,773$       
Aumsville 3,968$       
Hubbard 3,905$       
Stayton 3,528$       
Woodburn 2,977$       
Canby 2,571$       
Mt. Angel (proposed) 1,391$       
Mt. Angel (current) 1,250$       

Source:  City websites and staff
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revenues, including interest on fund balances. Shortfalls are then used to estimate the necessary rate 
increases. 

Bond Coverage 
The City’s wastewater utility currently has no outstanding debt and therefore no existing coverage 
requirements. 

For modeling purposes, we assume that any new debt will be in the form of revenue bonds that will 
require net revenues to be at least 150 percent of debt service in any year that bonds are outstanding.  
In our model net revenues are total revenues (excluding SDCs) net of operating expenditures. 

Assumptions 
A financial model measures the interaction of multiple assumptions over time, and is therefore only 
as good as those assumptions.  The following key assumptions were used in this wastewater utility 
analysis: 

 Salary and wage escalation of 3.00 percent per year 
 Employee benefit escalation of 5.00 percent per year 
 Materials and services escalation of 3.50 percent per year 
 Capital outlay escalation of 3.50 percent per year 
 Customer growth of 1.08 percent per year 
 Operating fund will maintain 60-90 days of expenditures. 
 New debt is modeled at 4.50 percent interest for 20 years with 1.50 debt service coverage. 

Projections 
Exhibit 5 summarizes the model’s output for a ten-year period.  Rate increases of five percent per 
year are required for five fiscal years beginning on July 1, 2015.  Thereafter, required rate increases 
drop to four percent per year. 
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Projection Summary Exhibit 5
Description 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Revenues
Rate Revenues Under Existing Rates 715,000$      722,722$      730,527$      738,417$      746,392$      754,453$      762,601$      770,837$      779,162$      787,577$      
Non-Rate Revenues 76,940          502            508            525            646            671             799            922            921            943            

Total Revenues 791,940$      723,224$      731,035$      738,942$      747,038$      755,124$      763,401$      771,759$      780,083$      788,520$      

Expenses
Cash Operating Expenses - City 623,820$      633,298$      657,699$      707,418$      741,998$      796,459$      828,946$      830,547$      862,188$      925,748$      
Existing Debt Service 453,645        -                   -                   -                   -                   -                   -                   -                   -                   -                   
New Debt Service -                   -                   -                   25,589          25,589          52,540          82,879          82,879          82,879          115,145        
Rate Funded System Reinvestment -                   10,337          10,337          22,042          22,042          31,917          39,869          39,869          39,869          53,881          

Total Expenses 1,077,465$    643,635$      668,037$      755,048$      789,628$      880,917$      951,694$      953,295$      984,935$      1,094,774$    

Annual Surplus / (Deficiency) (285,525)$     79,589$        62,998$        (16,107)$       (42,591)$       (125,793)$     (188,293)$     (181,536)$     (204,853)$     (306,254)$     

Annual Rate Adjustment 0.00% 5.00% 5.00% 5.00% 5.00% 5.00% 4.00% 4.00% 4.00% 4.00%
Cumulative Rate Adjustment 0.00% 5.00% 10.25% 15.76% 21.55% 27.63% 32.73% 38.04% 43.56% 49.31%

Rate Revenues After Rate Increase 715,000$      758,858$      805,406$      854,810$      907,244$      962,894$      1,012,226$    1,064,084$    1,118,599$    1,175,907$    
Net Cash Flow After Rate Increase (285,525)       115,725        137,877        100,286        118,261        82,649          61,331          111,711        134,584        82,076          
Coverage After Rate Increases 0.37 n/a n/a 5.83 6.50 3.20 2.23 2.83 3.12 2.19

Avg. Monthly SFR Bill
Inside City 37.50$          39.38$          41.34$          43.41$          45.58$          47.86$          49.77$          51.77$          53.84$          55.99$          
Outside City 50.00% 56.25            59.06            62.02            65.12            68.37            71.79            74.66            77.65            80.75            83.99            

Source:  FCS GROUP
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Rates 
With the exception of “high usage customers,” the City charges wastewater customers a fixed rate 
based on (1) the customer’s number of ERUs and (2) whether the customer is inside the city or 
outside the city.  According to Resolution No. 1358, customers inside the city are currently charged 
$37.50 per ERU per month, and customers outside the city are currently charged $56.25 per ERU per 
month. 

As shown at the bottom of Exhibit 5 above, implementation of the proposed rate increases will result 
in rates of $39.38 inside the city in fiscal year 2014-15 and $55.99 inside the city by fiscal year 2022-
23. 

The City’s current rate structure of a fixed charge per ERU for most customers has the advantage of 
minimizing financial risk to the wastewater utility but has the disadvantage of not allowing most 
customers any control over their wastewater bill.  Many wastewater utilities balance the needs for 
steady revenue and customer control by designing their rates to include both a fixed component and 
variable component that is based on the customer’s water consumption (often a winter average).  
However, if the community is satisfied with the current rate structure, we recommend no change. 

Comparisons 
Exhibit 6 compares the City’s current and proposed wastewater rates to the rates of six comparable 
cities as of November, 2013: 

 

Rate Comparison Exhibit 6

City

 Monthly Sewer 
Rate for Single-

Family Residence 
inside City 

Stayton 55.74$                  
Silverton 55.55$                  
Woodburn 47.01$                  
Canby 41.90$                  
Mt. Angel (proposed) 39.38$                  
Mt. Angel (current) 37.50$                  
Aumsville 36.00$                  
Hubbard 29.42$                  

Source:  City websites and staff
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