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Section 1 

Introduction and Overview 
 
1.1 Introduction 
 
The City of Cornelius (City) owns and operates a sanitary sewer collection system, which 
presently serves a population of approximately 10,000 people (roughly 2,600 connections) in 
Washington County, Oregon.  Wastewater is collected within two major (north and south) 
drainage basins and routed to transmission and treatment facilities owned and managed by Clean 
Water Services (CWS).  CWS treatment facilities include the Forest Grove and Hillsboro 
Wastewater Treatment Plants (see Exhibit 3-1). 
 
As a part of planned activities, the City has retained Economic and Engineering Services, Inc. 
(EES) to prepare a 20-year Sanitary Sewer System Master Plan designed to assist the City in 
accommodating growth and identifying recommended future system improvements through the 
year 2024. 
 
The plan includes an evaluation of both current and future collection system requirements with 
the intent of estimating future wastewater flow rates and comparing present day capacities in 
meeting those needs.  The goal of this report is to provide the City with a planning document that 
will ensure an adequate collection and conveyance system for wastewater flows from within the 
City’s service area.  The plan is further designed to satisfy all existing regulatory standards and 
policies including those established by the City, CWS, Washington County, METRO, Oregon 
Department of Environmental Quality (ODEQ), Oregon Department of Land, Conservation and 
Development (DLCD), and federal agencies. 
 

1.2 Authorization 
 
This Sanitary Sewer System Master Plan was prepared by EES for the City of Cornelius, under 
the authority of the Cornelius City Council with supervision provided by the City Engineer, 
Cornelius Public Works Committee (CPWC), Cornelius Planning Commission, and DLCD 
through Goal 11 and OAR 660-011. 
 

1.3 Purpose of the Plan 
 
The purpose of this plan is to provide the City of Cornelius with a planning document for 
meeting its wastewater collection system needs through the year 2024 within the existing city 
limits, the urban growth boundary (UGB), and areas of interest (AI).  
 
The current Sanitary Sewer Master Plan is 23 years old and does not meet the current planning 
needs of the City.  It neither addresses proposed future system developments nor provides 
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relevant information to CWS necessary for upgrade and development of their existing 
transmission and treatment facilities. 
 
The overall objective of this plan is to evaluate the existing capabilities and limitations of the 
system, project its future wastewater flows, and establish a schedule of system improvements 
necessary to provide adequate service to existing and new customers.  As part of this effort, a list 
of improvements have been developed and incorporated into a recommended 20-year capital 
improvement program, including an estimate of related capital improvement costs and 
recommended schedule of implementation.  
 

1.4 Scope of Work 
 
The general scope of work for this study was to develop a Sanitary Sewer System Master Plan 
for the City that includes: 
 
 Review of existing information regarding the adequacy and capacity of the present sanitary 

collection system, 
 

 Development of an inventory of existing sanitary sewer facilities within the study area, 
 

 Analysis of future wastewater flow projections, 
 
 Development of evaluation criteria and goals to be used in evaluating the existing system 

capacities against future system needs, 
 
 Analysis and evaluation of the existing hydraulic capacities within the collection system for 

serving the existing and future City’s customer base, 
 
 Identification of system improvements and system expansion alternatives needed to support 

anticipated growth and development, 
 
 Creation of a 20-year Capital Improvement Program (CIP), along with a prioritization of the 

most beneficial sanitary sewer improvements, phased schedule of project implementation, 
and planning-level cost estimates for the recommended projects, 

 
 Review of the financial fund organization and identification of available sources for 

conducting the CIP,  
 
 Update of existing system operating strategy, and 
 
 Preparation of an approved Master Planning Document.  
 

1.5 Related Studies 
 
A number of related studies and reports were used in the development of this report.  These 
reports have been used as references in this document.  In many cases, data, design criteria, and 
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other recommendations from those documents were used or even duplicated in this study.  Those 
reports included the following: 
 
 Comprehensive Plan for City of Cornelius, adopted July 1978, revised June 1984 and 

January 1998, and amended in April 3, 2000 and July 21, 2003, 
 

 2000 Sanitary Sewer System Master Plan Update for Unified Sewerage Agency of 
Washington County, OR, PMA Engineering, April 2001, 

 
 Design and Construction Standards for Sanitary Sewer and Surface Water Management,  

Clean Water Services, March 2004, 
 
 Sewer System Master Plan Update 1995 for Unified Sewerage Agency of Washington 

County, OR, David Evans and Associates and HDR Engineering Inc., April 1995, 
 
 Sewer System Master Plan for City of Cornelius, R.A Wright Engineering Inc, February 

1981, 
 
 Water Master Plan for the City of Cornelius, Cornelius Public Works Department, February 

2004, and 
 
 Storm Drainage/Surface Water Management Master Plan for City of Cornelius, Cornelius 

Development and Operations Department, May 2004. 
 

1.6 Sanitary System Ownership and Operation 
 
The City fully owns, maintains, and operates its sanitary sewer collection system.  It collects and 
routes wastewater flows to the CWS major transmission facilities: 1) a 42-inch Council Creek 
trunk along the north City’s boundary, and 2) to Linden Street lift station on the City’s south 
side.  Since 1974, the City has had an agreement with CWS regarding conveyance, wastewater 
treatment, and other operational issues. 
 
In this agreement, CWS takes full responsibility for all construction, maintenance, inspection, 
and operation of wastewater treatment plants, lift stations, transmission lines, and collection 
pipelines 24-inches or larger.  The City is responsible for maintenance, replacement, and upgrade 
of its collection system consisting of gravity lines sizes 21-inches and under.  
 
CWS also takes full responsibility for non-structural line sealing and point repair, manhole 
rehabilitation on all sanitary collection and transmission pipelines (24-inch and larger), as well as 
for developing and performing flow monitoring, industrial waste, fat, oil and grease programs.  
CWS shares responsibility with the City regarding infiltration and inflow (I/I) abatement and 
system rehabilitation projects, and in several other areas including engineering, inspection and 
support elements as described in Appendix B of this study.  
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1.7 Summary of Recommended System Improvements  
 
1.7.1 Goals for Collection System Improvements 
 
Accommodate Growth 
 
The City is expected to experience growth over next 20 years and to double its population to 
approximately 20,000 people by year 2024.  As part of this anticipated growth, the City’s service 
territory will likely be increased through the addition of one or more Areas of Interest (AIs).  The 
first group of AIs for residential development covering an area of 674 acres approximately is 
located on the south and southeast side of the city, between Tualatin Valley (TV) Highway, 
Dairy Creek, existing City’s limits and the Tualatin River.  The second group includes 130 acres, 
located on the northeast side of the city, between TV highway and Council Creek, and an 
additional 230 acres of land located adjacent, just north of Council Creek.   
 
Furthermore, light industrial development on 920 acres of land located mostly north of Council 
Creek, and 70 acres of commercial development along TV Highway are all planned to provide 
economic support for the anticipated population growth. 
 
Based on current water master planning documents those numbers translate into an overall 
increase in average daily water demand from its present numbers of 1.30 MGD to approximately 
1.60 MGD by year 2014 and 2.28 MGD by year 2024.  Those water demands have direct 
influence on the amount of wastewater flows and proposed future upgrades and development of 
the existing sanitary collection system components. 
 
Upgrade Existing Collection System 
 
The sewer collection system within the City’s service area is comprised of approximately 27 
miles of sanitary lines ranging from 6- to 18-inch diameter (Exhibit 3-1).  The majority of the 
system lines are 8-inch diameter.  The collection system consists of various pipe materials 
depending on the date of installation and size.  The original City system, built in 1959, is made 
of concrete sewer pipes.  A majority of those pipes were later rehabilitated by the City and CWS 
to reduce large infiltration rates.  Since the 1980’s the City has been using PVC pipes for all new 
system developments.  
 
For the most part, the City’s network of collection lines is in good shape.  The capacity and 
serviceability of those lines will generally meet the overall system needs for the next 20 years.  
There are, however, a few areas recommended for improvement.  The recommended 
improvements are primarily due to future build-out of the UGAs, narrow access for maintenance 
and other operational issues, and the proposed removal of the existing overflow lift station and 
associated lines along 12th Avenue.  This plan is further refined in Section 7 with respect to 
timing of pipeline replacement and repair of discovered pipe damages and deficiencies, including 
infiltration areas, holes, cracks, areas with local low pipe velocity, flow backup, and build up of 
grease and sediment.  
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Expand Existing Collection System  
 
The City’s collection system in the North Drainage basin will need to be slightly expanded by 
adding 8- and 10-inch sanitary lines to collect wastewater from small infill areas within the 
existing UGB adjacent to Council Creek.  There is also a small residential area (approximately 
30 acres) located within an AI just east of 18th Avenue and adjacent to Ginger Street (Subbasin 
No. 27, Exhibit 7-1) that may be connected to the existing collection system in South Drainage 
Basin.  A similar possibility exists for the 45 acre Area of Interest (AI) adjacent to the east city 
limits and south of TV Highway.  This AI could be temporarily connected to the existing system 
at Dogwood Street and 28th Avenue.  It is expected that all other AIs will be drained toward the 
Council Creek trunk as described in the following section.  
 
Possible New Collection System Facilities to Serve Areas of Interest 
 
Due to topography and the capacity of the existing collection lines it is expected that several 
separate gravity collection systems will be built in the future to serve proposed industrial and 
residential areas adjacent to or located north of Council Creek.  Those collection systems will 
mostly be built of 8- and 10-inch lines and will be connected to the Council Creek trunk at 
several locations.  Estimated wastewater flows are shown on Exhibit 6-1.   
 
All other residential, commercial, and part of industrial AIs located northeast, southeast, and east 
of the existing City limits would probably be served by a separate sewer system.  Based on 
topography and wastewater flow estimates, such a system might consist of a 15- to 18-inch 
wastewater trunk with two major branches (collectors) serving areas generally located west and 
east of Job’s Ditch.  Two smaller lift stations possibly could be added at the end of each branch 
to serve local areas between elevations 155 and 165 feet.  Sanitary collection lines within AIs 
might be built mostly of 8-inch sanitary PVC lines.  
 
The collection systems to service these AIs could possibly be served by a main trunk crossing 
TV Highway and Burlington Northern Railroad approximately 0.4 miles west of Dairy Creek 
Bridge and be connected to a Council Creek trunk just north of railroad crossing.  
 
1.7.2 Recommended Sanitary System Improvement Plan  
 
The recommended improvements to the existing collection system and additional infrastructure 
required to meet future growth requires an estimated capital expense of approximately $1.58 
million.  These capital projects are generally divided into the following three categories:  
pipelines, manholes, and recommended studies.  The list of projects is staged based on relative 
priority and timing of anticipated growth within the next 20 years.  
 
In summary, recommendations are made to either install new or replacement piping for 
approximately 2.1 miles of sanitary collection pipelines ranging in size from 8- to 18-inches, 
rehabilitation of ten manholes, and four additional engineering and planning related studies.   
 



 Section 1 – Introduction and Objectives 1-6 
  City of Cornelius  

Sections 6 and 7 provide more detailed discussion of the recommended improvements.  For 
convenience, the capital improvements plan from that section has also been included here as 
Table 1-1. 
 

1.8  Financial Review of CIP 
 
A financial review of recommended CIP is provided in Section 8. 

 
1.9 Organization of This Plan 
 
Section 2 is the Study Area description and covers existing and proposed UGB and describes 
geography, climate and air conditions, and water sources, flooding areas, water sources, 
administrative boundaries, existing and proposed zoning and land use.   
 
Section 3 describes Existing Sanitary Collection System and includes regulatory review, system 
inventory and system deficiencies. 
 
Section 4 is a Planning Data section, which provides information on current and future 
population, estimation of wastewater flows, selects planning criteria and for evaluation of the 
existing and standard design criteria for planning and design of new system components. 
 
Section 5 deals with Selection and Evaluation of Alternatives for upgrade and development of 
the existing collection system within proposed urban growth boundaries. 
 
Section 6 is a Collection System Evaluation section. This section analyze existing system 
capacities, compares the existing system with current and future flow conditions and identifies 
deficiencies in existing system components based on selected evaluation criteria. 
 
Section 7 is the development of the sanitary collection system Capital Improvement Program 
which combines the improvements for the system (from Sections 5 and 6) into a scheduled 
program of costs and priorities for each project.  
 
Section 8 provides Financial Review of the proposed CIP activities and describes available 
sources (funding) for their implementation.  
 
Section 9 describes current system Operating Strategy and provides recommendations for its 
improvements.  
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Table 1-1  
City of Cornelius Sanitary Sewer System   

 Capital Improvement Program 

  Length Diameter  
Est.Total 

Cost O&M SDC Eligible Anticipated Implementation Period 
CIP No. Project (feet) (inches) Project Need in 2004 $ Costs Costs 2004 2005-2009 2010-2014 2015-2024 

Operations / Maintenance                     

              
Collection System Pipelines                     

P-1 8-inch PVC sewer pipeline along Magnolia St 905 8 O&M $128,655 $128,655    $128,655   
P-2 8-inch PVC sewer pipeline along Heather St 590 8 O&M $83,875 $83,875    $83,875   
P-3 8-inch PVC sewer pipeline along Ginger St 588 8 O&M $83,591 $83,591    $83,591   
P-4 8-inch PVC sewer pipeline along Fawn St 306 8 O&M $43,501 $43,501    $43,501   
P-8 18-inch PVC sewer pipeline along S 12th Avenue 896 18 O&M $143,990 $143,990   $143,990    
P-9 10-inch sewer pipeline rehabilitation, S 13th Avenue 1,054 10 O&M $104,235 $104,235     $104,235  
P-10 10-inch sewer pipeline rehabilitation, S/N 14th Avenue 770 10 O&M $76,149 $76,149      $76,149 
P-11 Repair/Modify existing sewer siphon lines 165 6 O&M/Capacity $23,457 $18,766 $4,691  $23,457   
P-12 Repair/Modify existing sewer siphon lines 235 10 O&M/Capacity $33,408 $26,726 $6,682  $33,408   
P-13 8-inch PVC sewer line in  Drainage Area 31 1,668 8 New Development $237,124  $237,124  $237,124   

Subtotal   7,177     $957,985 $709,488 $248,497 $143,990 $633,611 $104,235 $76,149 

              
Major Collector Pipelines                     

P-5 18-inch PVC sewer pipeline, Future Drainage Area 20 1,250 18 New Development $146,796  $146,796  $146,796   
P-6 15-inch PVC sewer pipeline, Future Drainage Area 21 1,400 15 New Development $147,105   $147,105  $147,105   
P-7 15-inch PVC sewer pipeline, Future Drainage Area 22 1,320 15 New Development $138,700   $138,700  $138,700   

Subtotal   3,970     $432,601   $432,601   $432,601     
Total 

Pipelines  11,147            
Manholes                       

MH-1 
Selected Manhole Rehabilitation 10 

manholes 60 O&M $20,000 $20,000     $20,000     
Subtotal         $20,000 $20,000     $20,000     

              
Recommended Studies                     

R-1 Sanitary Master Plan 2009   Regulatory $35,000 $17,500 $17,500  $35,000   
R-2 Sanitary Master Plan 2014   Regulatory $35,000 $17,500 $17,500   $35,000  
R-3 Sanitary Master Plan 2019   Regulatory $35,000 $17,500 $17,500    $35,000 

R-4 
Pipe Alignment Study and Final Design for South Part of Areas 20, 21 
and 22, N.West of City  New Development $60,000   $60,000  $60,000   

Subtotal         $165,000 $52,500 $112,500   $95,000 $35,000 $35,000 

              

Total         $1,575,586 $781,988 $793,598 $143,990 $1,181,212 $139,235 $111,149 
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Section 2 

Study Area  

2.1 Location and Boundaries 

The City of Cornelius (City) is located in the Tualatin River Valley in Washington County, 
Oregon, approximately 25 miles west of Portland.  It sits along the Tualatin Valley Highway 
(Baseline and Adair Streets) corridor between the cities of Hillsboro and Forest Grove.  The 
City’s current Urban Growth Areas (UGAs) cover approximately 1,260 acres, extending west to 
the city limit with Forest Grove, north to Council Creek, south to the Tualatin River, and east to 
approximately 336th Avenue.  The City’s character reflects unique blends of new and old, natural 
and manmade environments.  It enhances the quality of local natural, historic, and cultural 
resources. 

Exhibit 2-1 
City of Cornelius 

 Geographic Location 

2.2 Topography and Drainage Areas 

The City of Cornelius is located on a relatively flat plateau of the western Tualatin Valley with 
an average elevation of 170 feet.  The majority of the City’s service area slopes in two directions: 
(1) from the administrative boundary with Forest Grove and Burlington Northern Railroad
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toward Council Creek on the north (North drainage basin) and (2) south and southeast from the 
Burlington Northern Railroad toward the Tualatin River (South drainage basin).  Portions of the 
City’s eastern service area slopes toward Dairy Creek at the City’s east boundary (Exhibit 2-2). 
 

2.3 Geology and Soils 

The oldest geologic units in the Tualatin Basin are volcanic rocks, mainly basaltic lavas and 
tuffs, overlain by the sedimentary rock layers: (1) the lower layer or pre-Quaternary sediments, 
termed the Troutdale Formation and the Sandy River Mudstone equivalent, and (2) the upper 
layer dating from the Missoula Floods consisting of 30 feet to 1,400 feet thick layers of clay, silt, 
fine sand, and lenses of coarse sand and gravels. 

Soils in the area are described as Aloha, Quatama, and Woodburn silty clay and clay loams. 
Those soils are very fertile in the flood plains of the Tualatin River and its tributary creeks. 
Those soils are characterized by high seasonal ground water level rising roughly four feet below 
the surface. They have poor permeability, saturate easily, and might cause appreciable runoff 
from undeveloped areas. Some of these soils are also acidic in nature and could be corrosive to 
concrete, ductile iron and steel pipes.  

2.4 Surface Water Bodies and Flood Plains 
 
There are only three significant surface water bodies affecting the City of Cornelius 
development.  They are Council Creek on the north, Dairy Creek on the east, and the Tualatin 
River along the City’s existing south and southeast UGB.  Stream flow and water quality data is 
monitored by CWS.  According to Federal Emergency Management Agency (FEMA), the 
floodplain elevation for the City of Cornelius is 151.6 feet and the City’s code calls for no 
development below elevation 155 feet.  Previously, the 100–year flood plain zones and 
elevations were also established by FEMA and shown on 1982 Flood Insurance Rate maps.  The 
100-year flood plain elevation on the north varies from 146 feet for Job’s ditch to 151 feet for 
Council Creek and its tributaries.  Flood plain elevations for the Tualatin River vary from 153 
feet at the upstream, southwest boundary of the City, to 148 feet at the downstream southeast 
City boundary.  
 

2.5 Climate 

The City of Cornelius is located approximately 55 miles inland from the Pacific Ocean and has a 
modified marine climate.  The prevailing western airflow from the ocean moderates the colder 
temperatures of the winter and the heat of the summer.  Occasional extreme temperatures are 
associated with outbreaks of dry continental air pushing through the Columbia River Gorge and 
across the Cascade Mountains. 
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2.5.1 Precipitation  

Precipitation information is based on data from a precipitation gauge in Hillsboro, OR with data 
collected from 1948 to 2002.  The gauge is at an elevation of 160 feet above mean sea level.  
Exhibit 2-3 shows the average day and average month precipitation from this gauge located near 
Cornelius.  Precipitation in the area consists mostly of rainfall from November to April. Dry 
months are July, August, and September. Seasonal characteristics are well defined, and changes 
between seasons are gradual. The average annual rainfall is 38-inches.  Approximately 26 
percent of the total annual rainfall is received in fall, 46 percent in winter, 21 percent in spring 
and only seven percent in summer.  Extremes in rainfall for individual years have varied from 24 
to 61 inches. Snowfall amounts are low in Cornelius. 
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Exhibit 2-3 
City of Cornelius 

Historic Rainfall Data  

2.5.2 Temperatures  

Temperatures in Cornelius are generally moderate, with the average daily low for January being 
32° F, with an average July maximum of 82° F. Record extreme temperatures ranges from -18° F 
in 1950 to 108° F in 1956.  Hot afternoons of 90° F and above occur about 17 days per year on 
the valley floor. Temperatures of 100° F or more are expected about every other year, and 
minimums of 0° F or lower about one in every 20 years. 
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2.6 Air Quality and Noise 
 
2.6.1 Air Quality  
 
Air quality in Cornelius is monitored and regulated as part of the entire Portland Air Quality 
Maintenance Area (AQMA).  The results of air quality and Air Quality Index that describes daily 
air pollution might be obtained from Department of Environmental Quality (DEQ) and is 
available on their web site (www.deq.state.or.us).  The DEQ monitors, Carbon Monoxide, A&B 
Particulate, Ozone, Oxides of Nitrogen and Hydrocarbons, Light Scattering, Hazardous air 
pollution, lead and sulfur dioxide.  In general air quality in Cornelius is good.  There are no 
major pollution sources in Cornelius or nearby.  The only long term concern for air is future high 
traffic volume and congestion that will likely increase exhaust emission levels. 
 
2.6.2 Noise Sources  
 
Based on information presented in the City of Cornelius Comprehensive Plan, significant noise 
sources within Cornelius are:  
 
 Tualatin Valley Highway with Baseline and Adair Street, 
 The Southern Pacific Railroad, 
 The Burlington Northern Railroad, 
 The Fire Department fire horn at 13th North Avenue, and 
 Several companies in north and south industrial zones. 

 

2.7 Natural Hazards and Soils 
 
As described in the City’s Comprehensive Plan, there are no major hazards in Cornelius other 
than within the 100-year flood plain.  There are some hazards relative to earthquakes.  Safety 
standards and regulations are provided by the Uniform Building Code.  As there are no major 
areas with the land slope greater than five percent, landslides are not expected and erosion hazard 
is very low. 
 
2.8 Land Use  
 
2.8.1 Land Use and Administrative Boundaries 
 
Existing land use zoning and administrative boundaries for the City are shown in Exhibit 2-2.  
The City has 1,260 acres within its UGB.  Current zoning shows over 35% of land use is devoted 
to single family residential, 6% multi-family residential, 12.5% commercial, 5% industrial, 12% 
approximately as vacant land, and 20% for public rights-of-ways and about 10% for public 
institutions and parks and small areas of rural land.   
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Exhibit 2-4 
City of Cornelius 

Existing Land Use (acres)  
 
 

2.9 Water Sources 
 
The City of Cornelius owns, operates and maintains its water distribution system.  The City 
receives all of its water from the City of Hillsboro through wholesale water purchase.  Water is 
supplied from the Joint Water Commission (JWC) water treatment plant (WTP), partially owned 
by the City of Hillsboro, via the 72-inch North Transmission Line completed in 2002.  
 
2.9.1 Numbers of Connections and ERUs 
 
Based on certified census results on July 1, 2000, and the Portland State University 2003 
estimate, the City’s projected population for 2004 is 10,450 persons through 2,529 connections 
totaling 2,910 ERUs.  The City’s customer base is largely residential, with some light 
commercial and industrial accounts.  The City’s accounts range in size from 3/4” to 3” meters.  
Approximately, 96.5% of the City’s meters are the standard residential size of 3/4” x 5/8”.  The 
next largest percentage are 1” and 2” meters which make up 3%, followed by 1-1/2” and 3” 
meters that make up 0.5% of the City’s inventory.  An illustration of the City’s meter inventory 
is shown in Exhibit 2-5. 
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Exhibit 2-5 
City of Cornelius 

Water Meter Breakdown 
 
2.9.2  Customer Classes Breakdown 
 
In addition to a breakdown by meter size, an examination was also made of the City’s customers 
by class of use.  Nearly 95% of all accounts are classified as residential use.  The next largest 
user class is commercial/industrial, with the remainder comprised of schools and City (public) 
use and others.  A summary of the number of accounts by customer class for these main 
categories is shown in Exhibit 2-6.   

Commercial, 
12 connections

Residential, 
2380 connectins

Restaurants, 
7 connections

Other, 
82 connections

Churches, 
7 connections

Mobile Home Parks, 
13 connections

Gas Stations,
6 connections City Buildings, 

19 connections

Schools,
3 connections

 
 

Exhibit 2-6 
City of Cornelius 

Customers Breakdown 
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2.9.3 Water Demand 
 
Average annual and peak day water demand for the City of Cornelius is shown on Exhibit 2-7.  
This demand was adopted from the City’s 2004 Water Master Plan and is calculated based on the 
average water use per ERU of 397 gal/day or approximately 114 gallons/person day multiplied 
by estimated population from 10,450 in year 2004 to total of 20,000 people in the year 2024.  A 
peaking factor of 2.4 was assumed (PDD: ADD). 
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Exhibit 2-7 

City of Cornelius 
Historic and Future Water Demand 
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Section 3 

Existing Wastewater System  

3.1 System Description and History 

The City owns and operates a sanitary sewer collection system, which presently serves a 
population of approximately 10,000 people through nearly 2,600 residential, commercial and 
industrial connections located within the existing UGB.  

The existing sanitary system collects wastewater within two major (north and south) drainage 
basins. For maintenance and operational purposes, these primary basins are further divided into 
18 subdrainage basins or secondary system sections as shown in Exhibit 3-1.  The secondary 
system sections numbered 1, 2, parts of 3 and 4, 6 and 18 are a part of the north drainage basins 
while remaining system sections are part of the south drainage basin. Wastewater from the south 
drainage basin is routed to Forest Grove while the north drainage basin is conveyed to Hillsboro 
Wastewater Treatment Plants respectively.  Both plants are owned and operated by CWS of 
Washington County. 

3.1.1 South Drainage Basin 

The South drainage basin is served by the City’s oldest sewer collection system and encompasses 
approximately 80% of the City’s existing sanitary collection capacity.  The drainage area is 
located between the administrative boundary with the City of Forest Grove on the west side, 28th 
Avenue on the east side and it slopes mildly from the Burlington Northern Railroad on the north 
toward the Tualatin River on the south.  

The oldest portion of the sanitary sewer collection system in this basin was built in 1959 and is 
almost 50 years old.  It was constructed to serve the Old City center located along Baseline and 
Adair Streets and a residential area bounded by 4th and 19th Avenue or 19th Place, North Fremont 
and South Ginger Street.  Wastewater was collected and routed via 12th Avenue trunk to the 
former City of Cornelius treatment plant on the Tualatin River.   

The City operated and maintained the plant for almost 26 years.  Under increasing operating 
cost, regulatory constraints and discharge criteria, the City decided to seek an alternate solution 
for treatment of wastewater flows in terms of a long term agreement with Clean Water Services 
(formally Unified Sewerage Agency).  After finalization of the agreement, the treatment plant 
was abandoned in 1974 and wastewater from the plant was diverted via a new 15-inch 
transmission main to a newly constructed (2,300 gpm) lift station on Linden Street.  

Wastewater from Linden Street lift station was then pumped via 12-inch force main along South 
Heather Street to the manhole at the boundary with Forest Grove, and further by gravity, via 30-
inch transmission line, to the Forest Grove WWTP. 
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Over the next few years, three major sewer collectors were added to this lift station.  One of them 
was a 12-inch trunk, built in 1974, collecting and diverting sewage from 4th Avenue area.  A 
second 12-inch trunk was also constructed in 1974 to provide service to the 20th Avenue area 
and additional areas further east to be developed in the future.  In 1979, a third 10-inch trunk was 
added to collect wastewater along Linden Street, west of the lift station.  

The City of Cornelius routes a small percentage of its wastewater from Subbasin No. 8 to the 
City of Forest Grove collection system.  At the same time the City of Cornelius receives 
wastewater from Neil Armstrong Middle School and Fernhill Elementary School in the City of 
Forest Grove High School located at Heather and Mountain View Streets.  The school has 
capacity for approximately 350 students.   

CWS has also increased the total transmission capacity from the City of Cornelius south drainage 
basin to the Forest Grove WWTP (to 4,750 gpm or 7 MGD) by adding a parallel 14-inch force 
main along South Heather Street in 2002, and upgrading its existing Linden Street lift station in 
2004.  

3.1.2  North Drainage Basin 
 
The North drainage basin covers approximately 20% of the existing UGB and slopes north from 
Burlington Northern Railroad tracks toward Council Creek.  The sanitary sewer collection 
system for this area was constructed over the last 20 years and connects to the existing 42-inch 
CWS Council Creek Trunk at five (5) different locations.  

This major trunk has an approximate capacity of 13 MGD.  It was constructed by CWS in 1991 
and routes wastewater flows from the Cites of North Plains, Banks, and a northern portion of 
Forest Grove to the Hillsboro WWTP.  There is a plan to increase capacity of this trunk. Based 
on discussions with CWS, the upgrade of the trunk will occur as wastewater flows increase 
within its drainage area.   

CWS expanded both treatment plants in Forest Grove and Hillsboro, in 1997, to meet National 
Pollutant Discharge Elimination System (NPDES) permit requirements.   

3.2 Service Area Policies and Regulatory Overview  

3.2.1 Service Area Policies 

Operation of the Cornelius Sanitary Sewer System is governed by policies established by the 
City, an Intergovernmental Agreement (IGA) between the City of Cornelius and Clean Water 
Services, Washington County, METRO, Oregon Department of Environmental Quality, DLCD 
and federal agencies (see Appendix B) 
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3.2.2 Regulatory Overview  
 
The federal regulatory structure provides guidance and compliance direction to the state and 
local authorities.  The state provides an effective role in defining requirements, while the legal 
ordinances are most typically a local instrument. 
 
As authorized by the Clean Water Act, the National Pollutant Discharge Elimination System 
(NPDES) permit program controls water pollution by regulating point sources that discharge 
pollutants into waters of the United States.  Point sources are discrete conveyances such as pipes 
or man-made ditches.  Individual homes that are connected to a municipal system, use a septic 
system, or do not have a surface discharge do not need an NPDES permit; however, industrial, 
municipal, and other facilities must obtain permits if their discharges go directly to surface 
waters. In the City’s case, CWS holds the NPDES permit that covers the City of Cornelius 
because it receives the City’s raw sewage discharge.  The NPDES permit is administered by 
Oregon Department of Environmental Quality (DEQ).  The City itself does not have its own 
NPDES permit; however, per the City’s intergovernmental agreement with CWS, it must fulfill 
its responsibilities to satisfy CWS’ NPDES requirements.  Furthermore, in 1996, DEQ modified 
its water quality standard for bacteria, which established sewer overflow restrictions in the 
Oregon Administrative Rules (OAR) that specifically prohibited summer and winter overflows, 
except during certain defined storm events. 
 

3.2.3 CWS Intergovernmental Agreement (IGA) 
 
Clean Water Services is a wastewater and stormwater public utility that was formed in 1970 as 
the Unified Sewerage Agency of Washington County to address serious health and pollution 
problems in the Tualatin River and its tributaries.  In 2001 the Unified Sewerage Agency 
formally changed its name to Clean Water Services to more appropriately reflect its mission 
objectives.  Today CWS works in partnership with 12 member cities—Beaverton, Tigard, 
Tualatin, Hillsboro, King City, Forest Grove, Sherwood, Cornelius, Banks, Gaston, Durham, and 
North Plains along with urbanized portions of unincorporated Washington County to improve 
water quality in local streams, manage flooding, protect fish habitat, manage flow in the Tualatin 
River and operate and maintain the public sanitary sewer and surface water management system.  
Over the last 30 years, CWS has unified 26 small local wastewater treatment plants into one 
coordinated system of four wastewater treatment plants and 41 lift stations. CWS treats more 
than 64 MGD of wastewater a day to one of the highest standards in the nation before returning 
the water to the Tualatin River.  
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Exhibit 3-2 
Clean Water Services 

Boundary and Major Facilities 
 
Since 1974, the City has maintained an IGA with CWS regarding wastewater treatment, 
operation and maintenance of sanitary collection and transmission utilities, and other shared 
responsibilities.  The latest IGA was approved by the City on July 6, 2004.  The IGA includes 
two appendices “A” which describe the shared responsibilities between CWS and the City for 
July 1, 2004 – June 30, 2005 and modifications effective July 1, 2005.  The shared 
responsibilities will form the basis of a future reevaluation of the current rate split between CWS 
and the City.  The current IGA and both Appendices “A” are included as Appendix B of this 
master plan. 
 
This agreement defines CWS’s responsibility for all construction, maintenance, inspection, 
repair and replacement, and operation of wastewater treatment plans, lift stations, force mains 
between lift station and wastewater treatment plants, and all other collection pipelines 24-inch or 
larger.  CWS is also taking full responsibility for non-structural line sealing and point repair, 
manhole rehabilitation on all sanitary collection and transmission pipelines, as well as 
developing and performing flow monitoring, industrial waste, fat, oil and grease programs.  
CWS will also share responsibility with the City regarding Infiltration and Inflow (I/I) abatement 
and system rehabilitation projects, and several other engineering, inspection and support 
elements.   
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The City takes full responsibility regarding maintenance, replacement and upgrade of its 
collection system consisting of pipelines sizes 21-inch and under, and participates in shared 
responsibility with CWS, as described above.  
 

3.3 Facilities Inventory 
 
The City’s collection system consists of major collector pipes (trunks) 10-inch and larger, 
collection system pipes 8-inch and smaller, overflow lift station and associated pipelines, siphon 
pipes, and manholes (see Exhibit 3-1)  
 
Major collector pipelines in the South drainage basin were mostly built as an original part of the 
system, between 1959 and 1977, and upgraded in 1978 by adding a 15-inch overflow line along 
South 12th Avenue between Dogwood and Ginger Street (Subbasin No. 17) and 24-inch line 
along South 12th Avenue and South Flax Plant Road and between Ginger Street and Linden 
Street Lift Station (Subbasins No. 12 and 17). This 24-inch line now belongs to CWS.  There is 
no major collector lines (10-inch and larger) in North drainage basin.  The existing sanitary 
collection system in this area is mostly made of 8-inch PVC pipes and collect and convey 
wastewater to the Council Creek trunk.  

 
3.3.1  Collection Pipelines 
 
Pipe Sizes and Pipe Material 
 
The City’s sanitary collection system is made up of approximately 27 miles of 18-inch or smaller 
sewer lines.  Exhibit 3-3 shows the distribution by size.  The majority of the City’s pipes are 8-
inch in diameter which makes up approximately 75% of the total. 

10"-9.03%

12"-6.58%

6"-6.48%

18"-1.19% 15"-1.40%

8"-75.32%

 
Exhibit 3-3 

City of Cornelius  
Sewer System Pipe Sizes 
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Exhibit 3-4 provides a breakdown of the City’s sanitary lines based on material.  The majority of 
the City’s pipelines are made of concrete sewer pipes which make up approximately 59% of the 
total. Concrete pipes were exclusively used for the construction of original sanitary system since 
1959 until the late 80’s, after which City started using PVC pipes to serve new developments.  
PVC pipe material currently makes up 35% of the total pipes by installed length.  A small 
amount of ductile iron lines are used for shallow applications, local overflow, and siphon lines.  
 
Since the 1980’s CWS has been financing pipeline/manhole rehabilitation projects of the City’s 
oldest sanitary collection system.  Those projects consist mostly of replacing or upgrading the 
majority of the existing concrete pipes by implementing pipe-bursting and/or slip-lining 
techniques, using High Density Polyethylene (HDPE) material for pipe and epoxy lining for 
rehabilitation of manholes.  By doing so, CWS is trying to reduce the I/I flow component, delay 
upgrade of the existing its major treatment and transmission system facilities.   

PVC Pipes, 35.19%

Concrete Pipes, 
37.04%

Unknown Pipe 
Material, 1.85%

DI Pipes, 4.26%

Rehabilitated 
Concrete Pipes, 

21.67%

 
Exhibit 3-4 

City of Cornelius  
Collection System – Pipe Material 

 
Pipe locations based on age (year of construction) and pipe material, are shown on Exhibits 3-5 
and 3-6. 
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Pipe Alignments 
 
The majority of the existing collection lines and related manholes are laid inside the southbound 
lane of the City’s streets and eastbound lane of the City’s avenues. The streets mostly follow 
south-north and avenues east-west alignments, respectively.  There are some of collection lines 
laid in narrow, three to four feet wide utility easements, between the tax lots in the old residential 
areas, located mostly between 8th and 16th Avenue and N. Davis and S. Fawn Street (Subbasins 
No. 11, 12 and 13).  Those easements are slightly narrower between S. Fawn and Heather Street 
or even disappear as could be noticed between Linden and Nectarine Street.  Even though the 
city has permanent utility easements the sanitary lines and manholes are inaccessible for 
inspection and maintenance in those areas. 
 
Pipe Cover and Pipe Crossings 
 
The majority of the existing sanitary lines are between five and ten feet deep.  Average pipe 
cover is about eight feet. However, in some locations at the east City’s boundary, pipe invert 
elevation rises to three feet from the surface, mostly due to minimum pipe slope requirements 
and large distance from Linden Street lift station. There are several sites where sanitary lines 
cross Burlington Northern and Pacific Railroad, Baseline and Adair Streets.  Based on discussion 
with the City personnel, all of those crossings are fairly deep and were made of concrete pipes as 
carrier pipes.  There is no knowledge if casing pipes were installed at those crossings. 
 
3.3.2 Lift Station 
 
There is only one emergency overflow lift station located at S. 12th Avenue and Dogwood Street 
(Subbasin No. 13).  It operates only during high intensity rainstorms when capacity of the 
existing 15-inch sanitary line is exceeded due to high I/I flow component.  This lift station was 
built as a manhole structure and is equipped with two submersible sewage pumps type SK 60 (6 
Hp, 1,200 gpm) and SPI (10 hp, 2,000 gpm).  The lift station pumps to a 15-inch PVC overflow 
line in an adjacent manhole that gravity drains to the manhole in Ginger Street.  Wastewater 
flows from this manhole are routed by gravity toward CWS’s Linden Street lift station, via 24-
inch PVC line built by CWS in 1998.  Both pumps operate automatically based on manhole 
water level.  
 
The City plans to remove this pump station in the future if replacement of the dual piping in S. 
12th Avenue between Ginger and Dogwood and the new Linden Lift station successfully prevent 
winter system backups. 
 
3.3.3 Siphons 
 
The City’s collection system has two (2) inverted siphons built in 1976.  Both are located in the 
South Drainage zone (Subbasin No.17).  The first siphon is located between Emerald Loop and 
15th Avenue. The second, located further downstream, is located between 15th Avenue and 
Heather Street.  Both siphons consist of 2 lines made of 6-inch and 10-inch cast iron pipes.  The 
City flushes both siphons regularly, every two months, due to excessive sediment (waste) 
deposition during low flow conditions. 
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3.3.4 Manholes 
 
The sanitary sewer collection system consists of 650 prefabricated concrete manholes with cast 
iron lids and inside steps.  There are only a few manholes that have inside or outside pipe drops.  
All of City’s manholes are four (4) feet ID, except several five (5) feet ID manholes built along 
Heather Street in 2002/2003.  As mentioned before, CWS’ has been rehabilitating some of those 
manholes to reduce I/I flows.  Those projects include removal and replacement of highly 
damaged or broken manhole segments, plugging of cracks by grouting, and lining by epoxy or 
similar manhole lining material.  The locations of these rehabilitated pipelines are shown on 
Exhibit 3-6.  
 

3.4 System Deficiencies Identified by Operation Staff 
 
An interview with the maintenance crew was held to obtain more specific information about 
existing system deficiencies and operational and maintenance issues. Those are summarized and 
presented on Exhibit 3-7.  The sanitary sewer system O&M team completes video surveillance of 
the entire system once every 7 years and keeps sewer graphical inspection reports for each of 
collection lines.  Those reports provide date and time of inspection, operator’s name, subbasin 
(system section) number, street name, upstream and downstream manhole number, pipe ID and 
pipe material, lateral location, and finally station and description or code of identified pipe 
defect, pipe deficiencies or obstructions.  Those reports are often followed with photos and 
identify localized pipe sags, plugs in sewer laterals, pipe cracks, broken pipe sections, 
longitudinal or perpendicular pipe fractures, grease accumulation and build up, root intrusion and 
infiltration locations.  All of those reports are discussed and followed with recommended 
solutions and proposed actions.  
 
Based on discussion with the maintenance crew, the majority of identified deficiencies might be 
solved under regular system maintenance activities.  There are other issues that need additional 
attention: 
 
 significant build-up of grease along several pipe sections,  
 pipe sections that could not be video surveyed or easily accessed due to small pipe or 

insufficient space at pipe entrance, 
 pipe sections that could not be easily maintained due to very narrow easement or no 

easement at all, 
 need for frequent line flushing due to sediment buildup in siphon pipes, and 
 need for frequent line flushing due to back up of flows in a sanitary line along Heather 

Street, west of 4th Avenue (Subbasin No. 10).  
 

This study will further analyze those issues and provide suggestions or recommendations for 
their solutions.  
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Section 4 

Planning Data  

4.1 Introduction 

This section includes the population projections, land use development, wastewater flow 
components and unit values, design criteria, and cost criteria that will be used for evaluation of 
the existing and planning of future system components.  Based on discussion with the City of 
Cornelius Operations and Engineering staff and CWS’s personnel, the following data and 
assumptions as well as planning and design criteria, previously adopted by CWS and/or the City, 
will also be used in this study. 

Developments 

1) Population projections as defined in the latest 2004 City of Cornelius Water Master Plan
(Exhibit 4-1) shall be used to estimate future wastewater flows.

2) Population density of 3.04 people per dwelling unit for all new residential areas per 2000
Cornelius Amended Comprehensive Plan.

3) Estimated population growth will be distributed within proposed UGB based on zoning
maps and expected land use, as provided by the City’s Planning Department. This will
also be the extended study area for the 2004 Sanitary Sewer System Master Plan.

4) The City of Cornelius will provide sewer service to the total projected population within
the proposed study area by 2024.

5) Wastewater flow definitions and unit flows are as defined by the Year 2000 CWS’s
Sanitary System Sewer Master Plan Update. Those flows are divided on dry weather
flows (or sanitary flows), wet weather flows, and I/I flows and described further in the
text.

Existing City Limits and UGB 

6) Population density for single residential and multi-residential areas, within the existing
City limits and existing UGB will be estimated based on the 2004 population of 10,450
people and a total number of tax lots or dwelling units within each of those areas.

7) Existing residential, commercial and industrial dry weather unit flows (or sanitary unit
flows) will be estimated from existing cumulative dry weather flows.  Those existing
cumulative dry weather flows are anticipated to be approximately at 85% of the current,
year 2004, average potable water use (demand).  For more detailed unit flow estimates
see Section 6, Subsection 6.3.1 Base Sanitary Flows of this report.
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8) Wastewater flow definitions and unit wet weather and I/I flow values will be as defined 
by the Year 2000 CWS’s Sanitary System Sewer Master Plan Update 

 
Both, Existing City Limits and new Developments 

 
9) Design Criteria for evaluation of existing and planning and construction of new 

wastewater facilities, are as defined by Design and Construction Standards for Sanitary 
Sewer and Surface Water Management, Clean Water Services, March 2004. 

 
10) The unit cost criteria, as presented in this section, outlines the level of detail of the cost 

estimates. 
 

4.2 Population Projections  
 
The purpose of population projections is to distribute the population based on land use data 
throughout the UGB and AIs, and apply wastewater unit flow factors to determine future 
wastewater quantities.  Those quantities will be calculated for the entire City’s collection system 
and for individual or group of drainage basins to define maximum discharge rates and connection 
locations to the existing CWS’s transmission or pumping facilities.  Those flow projections will 
also be used to evaluate capacity of the existing collection system and adequately size future 
improvements within the proposed City’s UGB. 
 
The population projection presented in the Year 2004 Water Master Plan is based on certified 
census results on July 1, 2000, and the Portland State University Population Research Center 
2003 estimates, and provides population projections up to year 2024.  For the purposes of this 
study the year 2024 will be used as the end of the planning period.  
 
Assuming slow to moderate growth rate it is estimated that by the year 2024 the City’s 
population will reach about 20,000 people.  However, to accommodate that growth, the UGB 
will need to be expanded beyond its current boundaries. 
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Exhibit 4-1 
City of Cornelius  

Historic and Projected Population 
 
4.3 Urban Growth Area Expansion  
 
The City expects expansion of the existing UGB within the 20-year planning period. When 
approved by METRO, the boundary expansion may add up to a total of 1,670 acres of new land 
to the UGB.  It is anticipated that approximately 1,400 acres will be added by year 2014 and 
additional 270 acres between 2014 and 2024. 
 
Based on a zoning map provided by the City’s Planning department, the proposed AIs might 
consists of approximately 815 acres of single family residential zone (R-7), 700 acres of 
industrial/institutional zone, and 55 acres of commercial area.  Possible land use and locations of 
AIs are shown on Exhibit 4-2.  
 

4.4 Distribution of Total Population throughout possible 
UGB including AIs 

 
Single family residential zone is expected to have a maximum density of not more than five (5) 
dwelling units per net acre having a tax lot of not less than 6,000 square feet. A net acre is equal to 
32,670 square feet, and excludes roads, common open space, flood plains, riparian, setbacks and 
slopes over twenty-five (25) percent. Based on these assumptions it is assumed that 4,075 dwelling 
units will be added by the year 2024.  
 
Those low density residential areas are expected to consist of: (1) 200 acres or 1,000 dwelling units 
located north of Council Creek and east and south of the proposed industrial zone, (2) 110 acres or 
approximately 550 dwelling units located east of Council Creek and north of TV Highway, (3) 80  
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acres or 400 dwelling units located south of the existing city limits, and (4) 425 acres or 2,125 
dwelling units located east and southeast of the existing city boundaries and south of TV Highway.   
 
 
Possible industrial zones may occur in AIs on the north side of the city between Council Creek and 
Long Road, and along Baseline Street, southeast of the current city limits.  Development of a 
commercial zone is anticipated along Baseline Street, east toward the City of Hillsboro (Exhibit 4-2). 
 

4.5  Wastewater Flow Components and Projections 
 
The wastewater flows for the City of Cornelius will be calculated for each sewer basin and 
subbasin to determine total system flows.  Those flows will be further divided into two groups, 
sanitary and I/I.  The sanitary group includes residential, commercial, and industrial flow 
components.  I/I flows include infiltration and inflow components.  Typical values of unit flows, 
as described in CWS’s master planning documents were used to estimate existing and future 
flow scenarios for years 2014 and 2024  
 
4.5.1  Wastewater Flow Components  
 
The latest CWS’s Sewer System Master Plan has defined basic wastewater flow components as 
described below. Those CWS’s definitions will be used throughout this study. 

 
Dry Weather Flow (DWF)  
 
Dry Weather Flow is the collection’s system base flow or sanitary flow component.  Typically 
this component is predictable as it has direct correlation with potable water hourly, daily, weekly 
and monthly usage pattern and values. Those dry weather flow values could be further estimated 
as a percentage of a corresponding water usage as is done for the evaluation of the existing 
collection system (Subsection 6.1.3) 

 
Average Wet Season Infiltration Flow (WWI)  
 
Average Wet Season Infiltration Flow is assumed to be a constant flow during the wet weather 
season. WWI is site specific and depends mostly on ground water level and physical condition of 
the collection system.  Infiltration into collection system is only possible in sewer lines, sewer 
laterals and manholes through defects, cracks, pipe joints and at the pipe manhole connections.  
The ground water level during the wet season in Cornelius is estimated to be very high, generally 
three to four feet below the surface in all areas of the City, suggesting that this flow component 
will stay constant throughout the system. 

 
Storm Responsive Infiltration Flow (SRI)  
 
Storm Responsive Infiltration Flow is related to significant increase in inflows and infiltration 
rates through manholes and pipe defects, caused by specific storm event, street flooding and 
temporary rapid change in ground water level.  Experience shows that often roof drains and/or 
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area drains are often connected to the sanitary lines, instead of to stormwater system, causing 
such an increase in I/I flow component during storm events. 
 
 
4.5.2 Unit Flows  
 
Dry Weather Unit Flows  
 
Based on the existing zoning and possible land use within new AIs, the following unit flows 
were adapted from the CWS’ Sewer Master Plan and slightly modified to meet City’s specific 
water demand/sanitary flow conditions. Those unit flows, as shown in Table 4-1 will be used to 
generate average daily dry weather flows for the proposed developments.   
 

Table 4-1  
City of Cornelius 

Dry Weather Flows  
 Residential and Commercial / Industrial Unit Flow Rate 

Land 
Use 

Description Dwelling Unit (du) 
Density (pop/du) 

Residential Unit 
Rate (gpcd) 

Commercial/Industrial Unit 
Rate (gpd/1000sq. ft.) 

CG General Commercial   84 
LI Light Industrial   84 

SFR Single Family Residential 3.04 67  
MFR Multi- Family Residential 3.04 87  
POS Parks and Open Spaces   0 

 
Average Wet Season Unit Flows 
 
As suggested by CWS’s Master Plan Update, average wet season unit flows of 200 gallons per 
acre per day (gpad) will be applied in this study to all new and already developed city areas.  
 
Storm Responsive Infiltration Unit Flows  
 
The 1969 CWS Master Plan used rate of 900 gpad for I/I allowance.  In 1981 this allowance was 
increased to 1,500 gpad for new development. At the same time, it was estimated that actual I/I 
rates for the existing collection system exceeded 1,500 gpad.  In 1979 Cornelius-Forest Grove 
Sewer Master Plan it was estimated that I/I flows in developed areas were in excess of 2,000 
gpad.  Measurement taken on South 12th Avenue during storm event in January of 1980, 
indicated I/I of approximately 2,400 gpad. 
 
Since its 1985 Master Plan, CWS has required that new facilities within the sanitary sewer 
system convey rate of 4,000 gpad from upstream of new developed areas.  The 1995 CWS Sewer 
Master Plan suggested rate of 1,850 gpad for new development based on statistical analysis of 
flow monitoring data and used that rate in modeling and evaluating future system improvements.  
The 2000 CWS Sewer Master Plan Update suggested that those I/I rates for new development 
shall be reduced to 1,650 gpad.  That master plan found that typical I/I rates from developed 
portions of Rock Creek and Durham were approximately 2,000 gpad.  
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Even though the existing system was producing average I/I rates of 2,000 gpad, CWS has 
decided to use an I/I flow rate of 4,000 gpad throughout the new system to ensure that all 
facilities would be adequately sized.  This rate will also be used in this study for future system 
upgrades. For the existing system evaluation, a rate of 2,000 gpad is assumed to determine I/I 
storm responsive flows.  
 

4.6 Hydraulic Criteria  
 
4.6.1 Hydraulic Evaluation Criteria 
 
As mentioned earlier, estimated flows in the collection system include sanitary flows derived 
from unit flow rates based on population (DWF), wet flows (WWI), and storm event response I/I 
contributions (SRI) from each sanitary basin at a constant rate.  It is anticipated that this 
combination of flows would provide for sufficiently conservative results.  It is assumed, that for 
the purposes of evaluating both the existing collection system and future system improvements, 
no other safety factors will be applied.  
 
4.6.2  HGL Analysis and Improvement Ranking System 
 
This study will use CWS’s adopted ranking system to determine the severity of surcharging 
problems within the gravity sewer pipes.  The ranking system was developed as part of the 1995 
Collection System Needs Analysis and summarized in Table 4-2, and illustrated in Exhibit 4-2.  
Sewer system improvements and the phasing of those improvements were defined based on 
analysis of the peak hydraulic grade line (HGL) within the system.  The HGL freeboard is the 
difference between the HGL elevation and the ground elevation.  There are three ranges of HGL 
established: 
 
 Shallow HGL < 3.0 feet below ground 
 Intermediate HGL Range 3 feet < HGL< 10 feet below ground 
 Deep HGL> 10.0 feet below ground 

 
A significance test is used to determine if the difference between the slope of the HGL and the 
slope of the pipe is excessive. 
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Table 4-2 

City of Cornelius 
Definition and Description of  

Hydraulic Grade Line Ranking 
Rank Description Improve HGL Freeboard 

LS HGL daylights with significant HGL Slope increase (HGL 
elevation> ground elevation) 

Yes Less than zero feet 

LH HGL daylights (HGL elevation> ground elevation) Yes Less than zero feet 
HS High HGL with significant HGL Slope Increase Yes Between 0 and 3 feet 
HH High HGL Yes Between 0 and 3 feet 
IS Intermediate HGL  Yes Between 0 and 3 feet 
IH Intermediate HGL With Significant HGL Slope Increase Yes Between 3 and 10 feet 
DS Deep HGL with Significant HGL Slope Increase No Greater than 10 feet 
DH Deep HGL No Greater than 10 feet 
OK No surcharging No HGL is within pipe crown 

 
For each planning scenario model run, the HGL ranking will be computed.  However, the pipe 
will only be improved if two conditions occur: 1) the HGL rank is one of the six improvement 
conditions identified in Table 4-2; and 2) the peak flow exceeds the maximum allowable 
capacity of the pipe (i.e., no pressure flow in pipe is allowed). 
 
A schematic illustration of the hydraulic grade line categories is shown on Exhibit 4-3.  
 

4.7  Design Criteria 
 
Recommended projects are based on the City’s standards and development guidelines, and the 
Design and Construction Standards for Sanitary Sewer and Surface Water Management, Clean 
Water Services, February 2002. 
 
Pipe sizes for replacement projects are the same as existing, except where required to 
accommodate growth. Pipeline sizing for the existing system is calculated by the computer 
model, SewerCad (described in Appendix A). General design standards for gravity sewers, force 
mains, and pump stations are described below.  
 
 Existing and proposed gravity sewers are evaluated and/or designed with capacity for the 

peak day flow rate and maximum d/D (depth of flow/pipe inside diameter) ratio of 0.8.  This 
ratio of 0.8, instead of proper ratio of 0.95, will be used to provide the City with enough time 
for planning and design activities, prior to the pipe reaching its full capacity. Pipes are 
concrete or PVC with a Manning’s pipe roughness coefficient of 0.013 laid on minimum 
slope as defined by CWS design criteria to ensure a minimum flow velocity of 2 fps when 
flowing full.  This criteria is summarized in Table 4-3.  Minimum depth of cover is 
established at 3 feet with a maximum depth of 12 feet approximately. 
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Table 4-3 

City of Cornelius 
Pipe Capacity Based on Pipe Diameter 

and Minimum Pipe Slope 
Pipe ID Minimum Pipe 

Slope 
Maximum Capacity Pipe Gravity Flow 

(in) ft/100 ft cfs gpm mgd 
6 0.6 0.44 197.5 0.28 
8 0.4 0.77 345.6 0.50 

10 0.28 1.16 520.6 0.75 
12 0.22 1.68 754.0 1.09 
15 0.15 2.51 1126.6 1.62 
18 0.12 3.65 1638.2 2.36 
21 0.1 5.02 2253.1 3.24 
24 0.08 6.42 2881.5 4.15 
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Exhibit 4-3 
Schematic Illustration of HGL Categories
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 Manholes are precast concrete and located approximately every 300 linear feet at an average 
depth of 8 feet. Replacement of existing pipes includes replacement of existing service 
connections from the new pipe to the existing building, consistent with City policy. 

 
 Force mains are designed with capacity for the peak daily flow rate with flow velocities 

ranging from 2 to 6 fps. Pipes are ductile iron with Manning’s roughness coefficient of 0.013, 
and minimum cover of four feet. Friction loss was calculated based on a variation of the 
Manning’s equation for the projected flows. Minor losses were estimated at five percent of 
the pipeline friction loss. 

 
 Pump stations include a duplex wet well with two submersible pumps, each capable of 

pumping the peak day flow rate (equivalent to the pump station pumping peak day flow with 
one pump out of service).  The pump stations include odor control components, a building to 
house controls, and an emergency generator.  Pump stations are assumed to be located within 
the right-of-way if a generator is not included, and located on adjacent property where a 
generator building is required.  No land acquisition or right-of-way analysis was conducted 
for this project. 

 

4.8  Cost Criteria 
 
The costs estimated in this study are comprehensive planning level estimates, and are considered 
to be accurate to ± 50 percent. The estimates are based on costs per unit for each item. Pipelines 
are estimated based on dollars per lineal foot and include material, installation, and restoration. 
Pump station estimates are based on dollars per horsepower of total pumping capacity, which 
takes into consideration the flow rate and head added by the pump, and a cost per each for the 
pump station facility. Additional cost for a generator and control building is estimated per each. 
The estimated capital costs include two components: construction costs and indirect costs. 
 
4.8.1 Construction Costs 
 
Construction costs include the base cost plus construction contingency.  The base cost is the unit 
cost multiplied by the number of units estimated for the facility.  The construction contingency is 
estimated at 50 percent of the base cost. Total construction cost is the sum of the base cost, plus 
50 percent for construction contingency. 
 
4.8.2 Indirect Costs 
 
Indirect costs include engineering, (design and construction) administration, legal, surveying, 
geotechnical, and financial costs. Engineering design costs are estimated to be 30 percent of the 
construction cost, administration costs are estimated to be 15 percent, and legal and financial 
costs are estimated to be five percent. Total indirect costs are 50 percent of the construction cost. 
 
4.8.3 Total Capital Cost 
 
The total capital cost is the sum of construction and indirect costs. 
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4.9 Alternative Evaluation for New Development Areas 
 
Alternative analyses for gravity sewers, force mains, and pump stations were developed and 
evaluated prior to selection of recommended projects.  The criteria used to evaluate the 
alternatives are described below. 
 
 Total Capital Cost 
 Economic Opportunity 
 Environmental Impacts 
 Public Acceptability 
 Ease of Maintenance 
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Section 5 

Selection of Alternatives 
 
5.1 Potential Alternatives 
 
Exhibit 7-1 shows Areas of Interest (AIs) divided into fifteen subdrainage basins. Those basins 
were delineated based on local topography and site specific natural and manmade features that 
influence drainage patterns within the proposed urban growth boundaries.  Those features 
include Council Creek, Dairy Creek, and Job’s Ditch water courses, smaller ditches and drainage 
valleys, state highways, railroads, and local roads.  
 
EES has analyzed potential alternatives to collect and route wastewater flows from those 
subbasins toward the two major CWS’s transmission utilities, a 42-inch Council Creek trunk and 
Linden Street Lift Station. 
 
Those alternatives include:  
 
 Alternative 1: Increase capacity or upsize the existing major collection system lines to carry 

additional flows from the AIs. 
 

 Alternative 2: Wastewater flows from the AIs would be routed through new sewer system 
components to the existing or future CWS transmission facilities. 

 
 Alternative 3: Combination of Alternatives 1 and 2, wastewater flows will be collected and 

routed via existing and new system components.  
 

5.2 Selection of Alternatives 
 
One, or a combination of alternatives was then assigned to each of the subbasins.  Those 
alternative allocations are based on unrefined and insufficient topography and planning data and 
such must be used for preliminary planning only. Potential solutions for collection and diversion 
of wastewater flows, as described below, must be revisited and refined prior to any development 
in those areas. 
 
Acknowledging previously mentioned assumptions, it is suggested that:  
 
 New sewer system components within all subdrainage basins located north of Council Creek 

(subbasins 19 to 23) and Subbasin 24 will be developed under Alternative 2.  Each of those 
subbasins will require construction of separate collection systems possibly consisting of 10 to 
12-inch collection lines and 12 to 18-inch major collectors connected to the existing 42-inch 
or a CWS proposed 33-inch Council Creek trunk at several locations. (see Exhibit 7-1) 
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 Sewer system within Subbasin 27 will be developed under Alternative 1 assumptions. Based 
on capacity and topography of the existing system and surface elevation in the area, this 
subdrainage basin with might be connected to the existing 8-inch sanitary line along S. 
Ginger Street. 
 

 New collection system within Subbasin 26 and southern portion of Subbasin 28 might be 
developed under Alternative 3 assumptions. Those areas might be served partially by gravity 
and partially by temporary lift station pumping (routing) wastewater to the existing sewer 
manhole located in the south drainage basin (Subbasin No.14) at S. 28th Avenue and S. 
Dogwood Street.  The northern portion of subbasin 28 might be served by the existing 
collection system that for the City’s new east commercial zone along Tualatin Valley 
Highway. This system is made of 8-inch lines and diverts flow north toward Council Creek 
trunk.  
 

 Sewer system for drainage areas 25, 29, 30, 31, 32 would be built under Alternative 3 
assumptions.  Most wastewater from those areas will be diverted via new collection system 
and major collectors (trunks) toward the existing or proposed Council Creek trunks. 
Subdrainage area 31 might be served by the existing east commercial zone collection system, 
as mentioned previously.   
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Section 6 

Collection System Evaluation 
 
6.1 Introduction 
 
The existing collection system was evaluated through the development of a collection system 
model to determine and quantify the location of areas with deficient or excess capacity.  The 
model’s loading conditions included a calculation of base sanitary flows consistent with current 
water use as well as estimates of inflow/infiltration flows that occur due to groundwater levels 
and storm events.  Anticipated impacts of proposed development were also considered.  The City 
provided guidance on the areas marked for development, Areas of Interest (AIs) and the 
proposed land uses of these areas. Under this guidance and consistent with CWS’ assumptions 
for residential, commercial/industrial base sanitary flows with weather related I/I, a calculation 
of future flows to the system was also conducted.  Finally, a proposed plan for collection of these 
future flows was developed for ultimate inclusion in a capital improvement program. 
 

6.2 Hydraulic Modeling Approach 
 
A model of the system was developed to provide the ability to simulate the collection system’s 
response to specific loading conditions.  The software package used in this task was Haestad 
Methods’© SewerCAD Sanitary Modeling software.  SewerCAD provides the ability to build a 
computational model through the Autodesk Map interface and allows for easy transferal of data 
between various other GIS and database applications. 
 
The model classifies loads as sanitary (dry weather) loads, wet weather loads, and known loads.  
Sanitary base flows are not weather dependent and are a function of residential, commercial, and 
industrial activities.  Wet weather loads are related to rainfall activity and are normally 
categorized as inflow or infiltration.   
 
The sanitary (dry weather) base flows were calculated as a function of residential population and 
commercial/industrial activities.  The residential portion of flow was calculated from an estimate 
of the volume of flow per capita per day.  The commercial/industrial loads were calculated based 
on an estimate of volume of flow per acre per day.   
 
Wet weather flows were considered as two components, wet season infiltration/inflow and storm 
response infiltration/inflow.  The flow-monitoring data collected by CWS’ as part of their most 
recent master plan update formed the basis for these estimates of weather-driven flow conditions.   
 
6.2.1 Data Collection 
 
The model was created by combining data from multiple resources in an effort to create the most 
accurate picture of the existing system.  The key sources of data include a GIS shapefile of 
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sanitary sewer lines and manholes developed by CWS staff.  This data was matched against the 
City’s Autocad sanitary sewer basemaps and discrepancies between the two data sources were 
noted.  The City’s basemap was assumed to have precedence over the CWS data.  Areas of the 
system without invert elevations were calculated based on a known downstream elevation and a 
minimum slope of 0.004 ft/ft.   
 
6.2.2 Scenario Development 
 
The collection system model was used to simulate base sanitary flows and a combination of base 
and inflow/infiltration flows.  The scenarios modeled include base sanitary flow, base plus wet 
season I/I flows, and base plus wet season and storm response I/I flows.  In addition to these 
three scenarios, the model was run with storm response I/I flows ranging from 2,000 gpad to 
10,000 gpad to summarize the excess capacity within the existing collection system.  These 
results were categorized by drainage basin within the existing city limits.  A taxlot map was used 
to allocate loads to the model.  Taxlots were assigned to manholes based on proximity.  Then, 
loads for each taxlot were calculated based on existing land use (i.e. single family residential, 
multi-family residential, or commercial/industrial) and, in the case of wet weather and storm 
responsive infiltration flows, total area.  Each load was then assigned to the appropriate manhole 
and imported to the hydraulic model. 
 
The future development was evaluated by comparing the additional flow requirements and 
excess capacity, as determined by the hydraulic model output, within the existing collection 
system.  A large portion of the AIs lies north of the 42-inch Council Creek trunk and, due to 
natural drainage patterns, would most likely have little or no impact on the City’s existing 
collection system.  These areas were considered separately and the flow requirements were 
summarized to quantify the anticipated impacts to the Council Creek trunk. 
 

6.3 Existing Collection System Evaluation 
 
6.3.1 Base Sanitary Flows 
 
Residential Base Flow 
 
The most recent taxlot information as published by Metro’s Regional Land Information System 
(RLIS) was used to estimate the total number of developed residential lots.  The City estimates a 
current population within the city limits of 10,450 people.  The taxlot database showed a total of 
2,220 single family and 33 multi-family residential lots within the city limits.  Based on this 
information, it was assumed that the City has a current population density of approximately 4.6 
people per single family lot and seven people per multi-family lot.  Although higher than typical 
for other urban settings, the population density assumptions combined with current taxlot data 
are consistent with the current population estimate of 10,450 people. 
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Commercial/Industrial Base Flow 
 
Due to the lack of industrial/commercial flow data, a commercial/industrial unit flow was 
estimated to be consistent with the City’s average annual water demands and anticipated base 
sanitary flows.  Approximately 60% to 85% of water consumption is generally converted to 
wastewater (Metcalf and Eddy 1991).  The City’s most current water master plan reports an 
average annual consumption of approximately 1.3 mgd.  Therefore, the city’s average base 
sanitary flow should be on the order of 0.8 mgd and 1.1 mgd.  In an effort to remain 
conservative, the higher estimate was assumed for total base flow.   
 
The RLIS taxlot database contains a total commercial/industrial area within the city limits of 
8.77 million sq. ft.  This area multiplied by a unit flow of 45 gpd/1,000 sq. ft. resulted in a 
commercial/industrial base flow of 0.39 mgd.  Adding the residential base flows (0.71) results in 
a total base flow of 1.1 mgd.  This commercial/industrial unit flow of 45 gpd/1,000 sq. ft. is 
approximately 54% of that used in CWS’s 2000 Master Plan Update (84 gpd/1,000 sq. ft).  This 
discrepancy may be explained by the different nature of industrial/commercial activity within the 
City of Cornelius as compared to the surrounding communities served by Clean Water Services, 
most significantly Beaverton, Hillsboro, and Forest Grove. 
 
A summary of base flows grouped by major drainage basins are provided in Table 6-1.  A map 
showing the 19 drainage basins is provided in Exhibit 3-1. 
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Table 6-1 

City of Cornelius 
Base Sanitary Flow Estimates 

Drainage 
Basin 

Commercial/ 
Industrial 

Area 

Multi-Family 
Residential 
Population 

Single Family 
Residential 
Population 

MFR 
Load1 

SFR 
Load1 

Com/Ind 
Load1 Total 

 (sf)   (gpd) (gpd) (gpd) (gpd) 
1 1,548,428 14 453 1,218 30,351 69,679 101,248 
2 456,443  1,241 0 83,147 20,540 103,687 
3 1,722,660 21 55 1,827 3,685 77,520 83,032 
4 514,488 29 336 2,523 22,512 23,152 48,187 
5 432,674 43 361 3,741 24,187 19,470 47,398 
6 1,616,166   0 0 72,727 72,727 
7 357,051 14 19 1,218 1,273 16,067 18,558 
8 1,147,579 78 103 6,786 6,901 51,641 65,328 
9   1,004 0 67,268 0 67,268 

10   1,055 0 70,685 0 70,685 
11   604 0 40,468 0 40,468 
12 710,550 14 303 1,218 20,301 31,975 53,494 
13   863 0 57,821 0 57,821 
14 18,581  1,669 0 111,823 836 112,659 
15 35,694  1,086 0 72,762 1,606 74,368 
16 31,440  655 0 43,885 1,415 45,300 
17 181,466 22 298 1,914 19,966 8,166 30,046 
18   116 0 7,772 0 7,772 

Totals 8,773,220 235 10,221 20,445 684,807 394,795 1,100,047 
Total Population 10,456    Total Base Flow 1,100,047 

1 Unit loading factor assumptions include: MFR – 87 gpcd, SFR – 67 gpcd, and Com/Ind – 45 gpad. 
 
Discussion of Model Results 
 
Under an average base flow loading of approximately 1.1 mgd, there were no pipes in the 
existing system deficient in capacity.  In addition, there were no pipes operating at more than 
80% capacity.   
 
6.3.2 Wet Weather and Storm Response Infiltration Flows 
 
Clean Water Services’ 2000 Sanitary Sewer Master Plan Update includes an extensive analysis 
of wet season and storm response infiltration flows based on a comprehensive review of flow 
monitoring throughout the system.  Due to a lack of flow monitoring data within the City and the 
level of comprehensiveness of Clean Water Services analysis, this data was used as the basis for 
estimating wet season and storm-driven infiltration flows for the City’s collection system.  
Exhibit 6-1 provides wet weather unit flows (gpad) as calculated from CWS’ flow monitoring 
data.  Of approximately 116 monitoring locations, 63% had wet weather unit flows of 400 gpad 
or less, with 41% having flows less than 200 gpad.  From this review, a 200 gpad wet season unit 
flow was selected for application within the City’s collection system model.    
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Exhibit 6-1 

Histogram – Wet Weather Unit Flows (gpad) 
 
Table 6-2 provides a summary of the loads input to the model under this scenario.  Under an 
assumption of 200 gpad, the total wet weather load to the system was 0.2 mgd.  The combination 
of base sanitary flows and wet weather flows produced a total system flow of approximately 1.3 
mgd. 
 
Discussion of Model Results 
 
Under a loading condition of base flow with wet weather flows of approximately 1.3 mgd, there 
were no pipes in the existing system deficient in capacity.  In addition, there were no pipes 
operating at more than 80% capacity.   
 
Storm Response Infiltration Flows 
 
Storm response infiltration flows (SRI) are those flows that result from precipitation events and 
the associated infiltration of water through the soil or inflow through other likely pathways.  
Much like the wet season unit flows shown above, a similar analysis is presented for storm 
response infiltration flows.  Exhibit 6-2 shows a similar chart presenting the number of 
occurrences for eleven different flow ranges.  The flow ranges presented are in increments of 100 
gpad and represent the 80th percentile peak flow rates resulting from various precipitation events.  
Approximately 54% of the sites had SRI flows ranging from 0 to 1,000 gpad and 24% ranging 
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from 1,000 to 2,000 gpad.  After reviewing this data an SRI flow of 2,000 gpad was assumed for 
application within the City’s collection system model. 
 

0

10

20

30

40

50

60

70
0 

to
 1

00
0

10
00

 to
 2

00
0

20
00

 to
 3

00
0

30
00

 to
 4

00
0

40
00

 to
 5

00
0

50
00

 to
 6

00
0

60
00

 to
 7

00
0

70
00

 to
 8

00
0

80
00

 to
 9

00
0

90
00

 to
 1

00
00

10
00

0 
to

 1
10

00

80th Percentile Storm Responsive Infiltration (gpad)

N
um

be
r o

f O
cc

ur
re

nc
es

 
 

Exhibit 6-2 
Histogram – 80th Percentile Storm Responsive Infiltration (gpad) 

 
Under an additional SRI flow of 2,000 gpad, the total SRI load to the system was 2.0 mgd.  The 
combination of base sanitary flows and wet weather flows produced a total system flow of 
approximately 3.3 mgd.  A summary of flows by drainage basin for base, wet weather, and SRI 
flows is provided in Table 6-2.   
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Table 6-2 

City of Cornelius 
Summary of Modeled Sanitary Loads 

Drainage Basin Base Load Wet Weather Load SRI Load Total 
  (gpd) (gpd) (gpd) (gpd) 
1 101,248 19,599 195,992 316,839 
2 103,687 12,026 120,260 235,973 
3 83,032 14,971 149,713 247,716 
4 48,187 9,732 97,320 155,239 
5 47,398 13,027 130,265 190,690 
6 72,727 11,914 119,136 203,777 
7 18,558 7,470 74,702 100,730 
8 65,328 17,517 175,168 258,013 
9 67,268 9,109 91,092 167,470 

10 70,685 13,635 136,345 220,665 
11 40,468 6,873 68,730 116,071 
12 53,494 6,294 62,935 122,723 
13 57,821 11,524 115,242 184,587 
14 112,659 18,184 181,842 312,685 
15 74,368 9,601 96,006 179,975 
16 45,300 7,497 74,971 127,768 
17 30,046 6,016 60,161 96,223 
18 7,772 8,396 83,956 100,123 
        3,337,199 

Total (Base Flow)  1,099,980 
Total (Base + Wet Flow) 1,303,363 
Total (Base + Wet Flow + SRI) 3,337,199 

 
 
Discussion of Model Results 
 
The collection system model was run under with a loading of 3.3 mgd which includes wet 
weather infiltration (200 gpad), storm response infiltration (2,000 gpad), and base sanitary flows.  
One pipeline did not meet the evaluation criteria discussed in previous sections.  This pipeline 
had a flow which exceeded 80% of pipe capacity (see Table 6-3).  However, it should be noted 
that due to a lack of field verified data, the invert elevations should be verified before a decision 
is made as to appropriate actions regarding this section of pipe. 
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Table 6-3 

City of Cornelius 
Gravity Pipe Deficiencies 

Wet Weather and Storm Response Infiltration + Base Flow Scenario 

Label 
Constructed 

Slope 
HGL 
Slope 

HGL 
Ranking 

Velocity 
In 

Velocity 
Out 

Percent 
Capacity 

Drainage 
Basin Notes 

 (ft/ft) (ft/ft)  (fps) (fps) (%)   
50399 0.0002 0.0013 IS 1.30 2.46 131% 2  

 
 
6.3.3 Existing System Capacity Analysis 
 
In addition to the three scenarios (base flow, wet season + base flow, SRI + wet season + base 
flow), the model was also used to evaluate total system capacity.  The purpose of which was to 
provide an understanding of the available capacity by drainage basin.  This capacity analysis will 
help the City to target future rehabilitation efforts based on those areas that have less of an ability 
to carry I/I flows.  The Storm Response Infiltration flows were increased in increments of 1,000 
gpad.  The pipes that were in excess of 80% of their constructed capacity were identified under 
each of the different loading conditions.  Table 6-4 provides a summary table of the number of 
pipes in excess of 80% capacity for each SRI loading condition. 
 

Table 6-4 
City of Cornelius 

Number of Pipes >80% Capacity 
  Storm Response Infiltration Flow (gpad) 

Drainage 
Basin 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 

1 1 3 4 4 4 4 5 7 
2     1 2 4 4 
3    1 3 3 3 4 
4  1 4 6 6 6 6 6 
5        2 
7     2 2 2 2 
8     1 3 3 3 

10 2 2 2 3 3 3 3 3 
12   3 3 3 3 3 3 
13 2 4 5 8 9 10 10 10 
14     2 5 8 9 
15     1 2 4 6 
16  6 6 6 6 6 6 6 
17 5 5 6 6 8 9 9 9 

Note: Drainage Basins 6, 9, and 11 did not have pipes > 80% capacity at an SRI unit flow of 10,000 
gpad. 

 
From this table and based on assumptions stated earlier, drainage basins 1, 10, 13, and 17 
currently have little excess capacity using the assumptions stated earlier and should be prioritized 
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for rehabilitation and other maintenance activities to guard against increasing I/I flows and to 
maintain the maximum flows allowable based on pipe size and constructed slope. 
 

6.4 Future Collection System Evaluation 
 
Development of a capital improvement program requires an analysis of the impacts of future 
development on existing infrastructure as well as identification of new infrastructure.  The City 
is planning that future development will occur in those areas outside the City limits and within 
the UGB.  In addition, there are portions of land, AIs, that are considered for possible expansion 
of the UGB and, based on the City’s guidance, have been generally addressed in this report.  
Also, the City has identified possible land uses for AIs.  These land uses consist of low-density 
residential, commercial, and industrial land use types.  The type of land use, total area, and 
anticipated growth in population will be the major factors driving the capital improvement needs.  
The analysis of future development was separated into two categories based on the natural 
drainage patterns of the surrounding area and the location of a 42-inch sanitary sewer trunk 
owned by CWS.  In general, the areas of the City north of the Council Creek would drain south 
towards the Council Creek trunk.  The areas south of Council Creek could drain to the north and 
west towards the City’s existing collection system or directly north, terminating at the Council 
Creek Trunk.  Analysis of these areas north and south of Council Creek is considered in more 
detail in sections 6.4.1 and 6.4.2.   
 
6.4.1 Future Flow Estimates 
 
The City projects a 2024 population of 20,000.  To accommodate this growth the City anticipates 
that the existing UGB will have to extend beyond its current boundary (See Exhibit 4-2).  The 
City’s most recent water system master plan states that the current reserve of R-7 zoned land will 
be exhausted by 2006.  Assuming these constraints, it is anticipated that the majority of growth 
in base sanitary flow will be experienced outside of the existing city limits and there will be little 
increase in flow resulting from infill and population growth within the current City limits.   
 
Estimates of future flow were based on the AIs identified by the City for possible growth.  The 
unit flows used to calculate the base sanitary flow are shown in Table 6-5.  The unit flow 
estimates of base sanitary flow are consistent with CWS’ master plan update completed in year 
2000.  The unit flow estimates for I/I are consistent with previously defined estimates discussed 
previously (Section 6.3.2). 
 

Table 6-5 
City of Cornelius 

Unit Flow Assumptions for Future Areas 
Unit Flow Type Units Value 

Commercial/Industrial gpd/1,000 sq ft 84 
Low Density Residential gpcd 67 
Wet Season I/I gpad 200 
Storm Response I/I gpad 2,000 
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6.4.2 Possible AI Development North of Council Creek Trunk 
 
The majority of the area north of Council Creek has been identified for industrial land use (See 
Exhibit 4-2).  The areas north of the City include approximately 490 acres of industrial land and 
200 acres of low-density residential areas identified for development within the next 10 years.  
Past 2014, there are an additional 265 acres of commercial/industrial area marked for 
development between 2014 to 2024.  Table 6-6 provides a summary of the six main drainage 
areas north of Council Creek. 
 

Table 6-6 
City of Cornelius 

Future Areas – North of Council Creek 
 Year 2004 - 2014 Year 2014 - 2024 

Area Commercial/Industrial Low Density Residential Commercial/Industrial 
 (acres) (acres) (acres) 

19 129.9 0.0 84.4 
20 150.5 6.8 111.4 
21 87.5 0.0 69.2 
22 124.2 47.9 0.0 
23 0.0 143.2 0.0 
24 0.0 1.4 0.0 

Total 492.1 199.2 265.0 
    

 
From these areas, base sanitary flows, wet season flows, and storm response infiltration flows 
were calculated consistent with the unit flow assumptions.  A summary of the estimated base 
sanitary flows for each drainage area are shown in Table 6-7. 
 

Table 6-7 
City of Cornelius 

Future Base Sanitary Flows – North of Council Creek 
Area Industrial Low Density Residential Total Sanitary Base 

  (gpd) (gpd) (gpd) 
19 784,143 0 784,143 
20 958,412 5,437 963,849 
21 573,244 0 573,244 
22 454,409 38,528 492,937 
23 0 115,291 115,291 
24 0 1,106 1,106 

Total 2,770,208 160,362 2,930,570 
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A summary of base, wet season I/I and storm response I/I flows is provided in Table 6-8. 
 

Table 6-8 
City of Cornelius 

Year 2024 Flow Summary – North of Council Creek 
Area Base Wet Season SRI Total 

 (gpd) (gpd) (gpd) (gpd) 
19 784,143 42,861 428,606 1,255,610 
20 963,849 53,737 537,366 1,554,952 
21 573,244 31,333 313,330 917,907 
22 492,937 34,409 344,086 871,432 
23 115,291 28,640 286,398 430,329 
24 1,106 275 2,748 4,129 

Total 2,930,570 191,253 1,912,534 5,034,358 
     

 
 
It is assumed that these flows would drain to the 42-inch Council Creek Trunk. The general 
locations of connection points are shown in Exhibit 7-1.  In summary, it is anticipated that the 
future development would require a capacity of 5.03 mgd, of which 2.93 mgd is base sanitary 
flow.  The level of impact these flows will have on future infrastructure needs is dependent on 
the available capacity in the Council Creek Trunk. 
 
6.4.3 Possible AIs Development South of Council Creek Trunk 
 
The areas south of the Council Creek have the potential to drain to the existing collection system 
or to the north towards the Council Creek Trunk.  A summary of the areas south of Council 
Creek are shown in Table 6-9. 
 
Flow Estimates 
 

Table 6-9 
City of Cornelius 

Future Areas – South of Council Creek (2004 – 2024) 
Drainage Area Commercial/Industrial Low Density Residential Total 

 (acres) (acres) (acres) 
25 17.80 110.42 128.21 
26 0.52 44.56 45.08 
27 0.00 33.39 33.39 
28 41.21 0.24 41.45 
29 0.00 98.35 98.35 
30 0.00 50.36 50.36 
31 31.68 0.00 31.68 
32 5.28 215.17 220.44 
33 0.00 63.45 63.45 

Total 96.48 615.92 712.41 
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From these areas, base sanitary flows, wet season flows, and storm response infiltration flows 
were calculated consistent with the unit flow assumptions.  A summary of the estimated base 
sanitary flows for each drainage area are shown in Table 6-10. 
 

Table 6-10 
City of Cornelius 

Future Base Sanitary Flows – South of Council Creek 
Area Commercial/Industrial Low Density Residential Total Sanitary Base 

  (gpd) (gpd) (gpd) 
25 65,113 88,897 154,010 
26 1,917 35,873 37,791 
27 0 26,885 26,885 
28 150,789 190 150,979 
29 0 79,179 79,179 
30 0 40,542 40,542 
31 115,911 0 115,911 
32 19,305 173,233 192,538 
33 0 51,087 51,087 

Total 353,035 495,886 848,921 
    

 
A summary of base, wet season I/I and storm response I/I flows is provided in Table 6-11. 
 

Table 6-11 
City of Cornelius 

Year 2024 Flow Summary by Area – South of Council Creek 
Area Base Wet Season SRI Total 

 (gpd) (gpd) (gpd) (gpd) 
25 154,010 25,642 256,422 436,074 
26 37,791 9,016 90,162 136,969 
27 26,885 6,679 66,786 100,350 
28 150,979 8,289 82,892 242,160 
29 79,179 19,669 196,692 295,540 
30 40,542 10,071 100,712 151,325 
31 115,911 6,336 63,356 185,603 
32 192,538 44,089 440,886 677,513 
33 51,087 12,691 126,906 190,683 

Total 848,921 142,481 1,424,814 2,416,216 
     

 
Proposed Collection Plan 
 
Based on the natural drainage patterns south of Council Creek, the drainage areas proposed to 
impact the existing collection system include areas 26, 27, 28, 29, and 30.  Drainage area 27 has 
an estimated flow of 100,350 gpd.  This flow is proposed to drain to the sanitary sewer along 
Ginger Street on the southern side of the City.  The model output, under a loading condition of 
base flow, wet and storm response I/I showed that the sewer lines along Ginger Street had excess 



 Section 6 – Collection System Evaluation 6-13 
  City of Cornelius  

capacity of more than 300,000 gpd.  However, there are capacity problems with the sewer lines 
in the vicinity of the siphon lines near 15th street (labeled in the model as P-580, P-581, P-582, 
and P-583).   
In addition, considering that portions of drainage area 26, 28, and 29 will be developed in the 
near future, a proposed collection system for the near term has been identified.  Due to the 
natural topography, these areas will either need to be pumped to the existing collection system 
along Ginger Street or a new sewer trunk should be built to drain to the north towards the 42-
inch Council Creek Trunk.  A new sewer trunk draining this system would have a length of 
slightly less than 2 miles.  Due to the anticipated construction expense, in the near term, it is 
proposed to pump this flow until the capacity of the sewer line along Ginger Street has been 
reached, a flow of approximately 200,000 gpd. 
 
Considering longer term development and the incorporation of the other areas south of Council 
Creek, it is proposed to construct a collection system draining to the north and terminating at the 
42-inch Council Creek trunk.  The anticipated flows and preliminary sizing of the main trunks 
involved in the system are presented in Table 6-12.  Preliminary alignments are presented in 
Exhibit 7-1. 
 

Table 6-12 
City of Cornelius 

Preliminary Sizing of Proposed Sewer Lines 

Pipe Section 
Required 
Capacity Length 

Pipe Size Based on 
Minimum Slope 

% Capacity at 
Minimum Slope 

 (gpd) (ft) (in) (%) 
P-5 1,255,610 1,684 18 41.0% 
P-6 1,554,952 1,061 18 50.8% 
P-7 917,907 1,655 15 43.7% 
P-8 871,432 1,299 15 41.5% 
P-9 430,329 1,764 12 30.7% 
P-10 4,129 850 8 0.6% 
P-11 122,254 1,194 8 19.1% 
P-12 151,325 1,739 8 23.6% 
P-13 825,995 1,656 15 39.3% 
P-14 825,995 905 15 39.3% 
P-15 2,315,867 1,695 21 43.0% 
P-16 960,997 636 15 45.8% 
P-17 868,196 3,951 15 41.3% 
P-18 151,325 1,658 8 23.6% 
P-19 190,683 4,092 8 29.8% 
P-20 436,074 2,259 12 31.1% 
P-21 918,796 2,094 15 43.8% 
P-27 185,603 1,668 8 29.0% 

F-1 to F-2 1,255,610  n/a Council Creek Trunk 
F-2 to F-3 2,810,562  n/a Council Creek Trunk 
F-3 to F-4 3,728,468  n/a Council Creek Trunk 
F-4 to F-5 5,030,229  n/a Council Creek Trunk 
F-5 to F-6 7,350,225  n/a Council Creek Trunk 
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Lift Stations 
 
Drainage areas 30 and 33 will require a pump station to lift wastewater to an elevation where it 
can flow by gravity through the proposed collection system.  Based on the calculated flow 
estimates the approximate capacities of these possible lift stations are presented in Table 6-13. 
 

Table 6-13 
City of Cornelius 

Capacity Requirements of Proposed Lift Stations 

Facility Area 
% 

Contributing Flow 
Temporary Lift Station 26 50% 68,484 

 29 10% 29,554 
 28 10% 24,216 

  Total   122,254 
Lift Station 1 30 100% 151,325 
Lift Station 2 33 100% 190,683 

    

 
The drainage areas incorporated in this analysis are presented in Exhibit 7-1. 
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Section 7 

Capital Improvement Program 
 
7.1 Capital Improvement Program 
 
This section provides a detailed description of the Capital Improvement Program (CIP) that has 
been developed using the hydraulic model and evaluation described in Section 6 and the 
planning data/criteria from Section 4.  A series of capital improvements have been identified to 
address current and future sanitary flows and to sustain system reliability.  The capital 
improvement projects have been separated into the following categories: 
 
 Pipelines 
 Manholes 
 Recommended Studies 
 
The recommended capital improvements included in this master plan report focus on the needs 
of the City of Cornelius’ (City) sanitary sewer system.  The City relies on CWS to treat its 
sanitary flows and, as a result, a majority of the flow leaves the City’s system by a lift station 
located on the southwest side of the City.  The other major portion of flow leaves the City’s 
system to the north and drains to the existing 42-inch or the proposed 33-inch CWS Council 
Creek trunks.  This capital improvement program includes major infrastructure needs of the 
City’s collection system to the point of connection to CWS’ system.   
 
A summary of the sanitary sewer system CIP is developed and presented in Table 7-1.  This 
tabular summary provides total probable project cost, a brief description of each project, as well 
as prioritizes each capital improvement based on recommended year of implementation.  Project 
priorities should be considered flexible in order to accommodate concurrent construction during 
other street opening projects, budgetary constraints, specific development projects, and other 
factors that may affect project implementation.  A location map of the various projects is 
included in Exhibit 7-1.   
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Table 7-1  
City of Cornelius Sanitary Sewer System   

 Capital Improvement Program 

  Length Diameter  
Est.Total 

Cost O&M SDC Eligible Anticipated Implementation Period 
CIP No. Project (feet) (inches) Project Need in 2004 $ Costs Costs 2004 2005-2009 2010-2014 2015-2024 

Operations / Maintenance                     

              
Collection System Pipelines                     

P-1 8-inch PVC sewer pipeline along Magnolia St 905 8 O&M $128,655 $128,655    $128,655   
P-2 8-inch PVC sewer pipeline along Heather St 590 8 O&M $83,875 $83,875    $83,875   
P-3 8-inch PVC sewer pipeline along Ginger St 588 8 O&M $83,591 $83,591    $83,591   
P-4 8-inch PVC sewer pipeline along Fawn St 306 8 O&M $43,501 $43,501    $43,501   
P-8 18-inch PVC sewer pipeline along S 12th Avenue 896 18 O&M $143,990 $143,990   $143,990    
P-9 10-inch sewer pipeline rehabilitation, S 13th Avenue 1,054 10 O&M $104,235 $104,235     $104,235  
P-10 10-inch sewer pipeline rehabilitation, S/N 14th Avenue 770 10 O&M $76,149 $76,149      $76,149 
P-11 Repair/Modify existing sewer siphon lines 165 6 O&M/Capacity $23,457 $18,766 $4,691  $23,457   
P-12 Repair/Modify existing sewer siphon lines 235 10 O&M/Capacity $33,408 $26,726 $6,682  $33,408   
P-13 8-inch PVC sewer line in  Drainage Area 31 1,668 8 New Development $237,124  $237,124  $237,124   

Subtotal   7,177     $957,985 $709,488 $248,497 $143,990 $633,611 $104,235 $76,149 

              
Major Collector Pipelines                     

P-5 18-inch PVC sewer pipeline, Future Drainage Area 20 1,250 18 New Development $146,796  $146,796  $146,796   
P-6 15-inch PVC sewer pipeline, Future Drainage Area 21 1,400 15 New Development $147,105   $147,105  $147,105   
P-7 15-inch PVC sewer pipeline, Future Drainage Area 22 1,320 15 New Development $138,700   $138,700  $138,700   

Subtotal   3,970     $432,601   $432,601   $432,601     
Total 

Pipelines  11,147            
Manholes                       

MH-1 
Selected Manhole Rehabilitation 10 

manholes 60 O&M $20,000 $20,000     $20,000     
Subtotal         $20,000 $20,000     $20,000     

              
Recommended Studies                     

R-1 Sanitary Master Plan 2009   Regulatory $35,000 $17,500 $17,500  $35,000   
R-2 Sanitary Master Plan 2014   Regulatory $35,000 $17,500 $17,500   $35,000  
R-3 Sanitary Master Plan 2019   Regulatory $35,000 $17,500 $17,500    $35,000 

R-4 
Pipe Alignment Study and Final Design for South Part of Areas 20, 21 
and 22, N.West of City  New Development $60,000   $60,000  $60,000   

Subtotal         $165,000 $52,500 $112,500   $95,000 $35,000 $35,000 

              

Total         $1,575,586 $781,988 $793,598 $143,990 $1,181,212 $139,235 $111,149 



 Section 7 – Capital Improvement Plan 7-3 
  City of Cornelius  

7.2 Pipelines 

Several pipelines have been identified for replacement, rehabilitation, or new construction.  
These segments have been identified through discussions with City staff, results of hydraulic 
modeling, and evaluation of proposed areas of development.   
 

Table 7-2 
City of Cornelius 

Collection System Improvements (Pipelines) 
Project 

ID 
Model 

ID 
Length 

(ft) Description 
Construction 

Year Cost 
P-1 n/a 905 8-inch PVC sewer pipeline along Magnolia St 2005 $128,655 
P-2 n/a 590 8-inch PVC sewer pipeline along Heather St 2006 $ 83,875 
P-3 n/a 588 8-inch PVC sewer pipeline along Ginger St 2006 $ 83,591 
P-4 n/a 306 8-inch PVC sewer pipeline along Fawn St 2005 $ 43,501 
P-5 n/a 1,250 18-inch PVC sewer pipeline, Future Drainage Area 20 2007 $146,796 
P-6 n/a 1,400 15-inch PVC sewer pipeline, Future Drainage Area 21 2008 $147,105 
P-7 n/a 1,320 15-inch PVC sewer pipeline, Future Drainage Area 22 2009 $138,700 

P-8 

36553, 
36555, 
50541 896 18-inch PVC sewer pipeline along S 12th Avenue 2004 $143,990 

P-9 

36546, 
36545, 
36544, 
P-676 1,054 10-inch sewer pipeline rehabilitation, S 13th Avenue 2014 $104,235 

P-10 

36527, 
36526, 
36525 770 10-inch sewer pipeline rehabilitation, S/N14th Avenue 2019 $ 76,149 

P-11 36518 165 Repair/Modify existing sewer siphon lines 2007 $ 23,457 
P-12 36509 235 Repair/Modify existing sewer siphon lines 2007 $ 33,408 
P-13 n/a 1668 8-inch PVC sewer pipeline, New development, Area 31 2006 $237,124 

 
 

7.3 Manholes 
 
From discussions with City staff, 10 manholes were identified for rehabilitation. Those manholes 
are located within the primary (oldest) sewer system, made of concrete pipes.  Existing pipe 
penetrations at those manholes are embedded in thick layers of concrete which do not provide 
enough space for video camera access.  Those excessive concrete layers should be removed and 
pipe penetration repaired to allow for inspection of adjacent sewer lines.  It is estimated that a 
rehabilitation work will cost about $20,000.  
 
 

7.4 Recommended Studies 

It is estimated that this Sewer Master Plan will need to be updated within a 5 year period to 
address expected changes in planning criteria, land use, and possible development of the AIs.  It 
is also recommended,  prior to any development in the proposed AIs, to further analyze potential 
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alignments and optimize sizing major new sewer system components based on more specific 
land use and planning information and refined topography.   
 
 

Table 7-4 
City of Cornelius 

Recommended Studies 
Project 

ID Description Cost 
R-1 Sanitary Master Plan Update (2009) $35,000 
R-2 Sanitary Master Plan Update (2014) $35,000 
R-3 Sanitary Master Plan Update (2019) $35,000 
R-4 Pipe Alignment Study and Final Design for Areas 20, 21, and 22, N.West of City $60,000 
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Section 8 
Financial Review 

 

8.1 Current Rates and Charges 
 
This section presents an overview of the financial responsibilities and resource alternatives for 
the operation, maintenance, and expansion of the City’s sanitary sewer system.   
 
The City currently maintains a sanitary sewer operations fund #06 and a sanitary sewer fixed-
assets reserve fund #14 for its sanitary sewer system.  The operations fund #06 is the City's main 
account for tracking the revenue and costs for routine operations and maintenance of its sanitary 
system. Revenue sources for this fund are derived entirely from monthly customer rate 
payments, the CWS system development charge (SDC) that is passed directly through to CWS, 
and net working capital.  Personal services, and materials and services outlays are expenditures 
accounted for in this fund.  The capital investment portion of the maintenance and operations 
budget is in the form of a transfer to the fixed-asset fund #14 where operation funds will be 
combined with Cornelius SDC reserves to construct system improvements.   
 
The City also maintains a sanitary sewer fixed-assets reserve fund #14. The source of funding for 
this account is from the collection of SDC fees and transfers from the operations fund #06.  This 
fund is used for tracking and accounting for fixed assets under GASB 34. Depreciation for 
building and equipment maintenance, and replacement costs must be funded by the sanitary 
sewer operations fund #06, while expansion of lines and facilities must be funded from Cornelius 
SDC monies from new development.  This fund will receive Cornelius SDC revenues for 
sanitary sewer and transfers from the operations fund #06 to fund major capital projects and the 
purchase of equipment.  Because of the cost of these projects, large reserves may result as fiscal 
year carryovers until the projects are completed.  
 
The effective implementation of the CIP is dependent upon accurately developing a program that 
can be financially supported by the utility, will meet state and local regulatory requirements, and 
provides the flexibility needed to deal with unforeseen changes.  The following subsections 
present an overview of the elements available to address each of these issues. 
 

8.2 Recommended CIP 
 
The CIP is described in detail in Section 7 of this report.  Many needed improvements were 
defined in the CIP.  The capital improvements have been separated between those that are 
renewal and replacement and hence are paid for through monthly user rates and those, which are 
growth-related, which can be funded by system development charges.  A summary of the cost for 
the CIP for financial planning purposes is provided in Table 8-1. 
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Table 8-1 
City of Cornelius 

Capital Improvements Program Summary 
(For Financial Planning Purposes) 

Project Type 2004 2005-2009 2010-2014 2015-2024 
  
Operations-Related Costs  
Manholes $0 $20,000 $0 $0
Collection $143,990 $385,114 $104,235 $76,149
Recommended Studies $0 $17,500 $17,500 $17,500
Total Operations-Related $143,990 $422,614 $121,735 $93,649
  
Growth-Related Costs  
Manholes $0 $0 $0 $0
Collection $0 $681,098 $0 $0
Recommended Studies $0 $77,500 $17,500 $17,500
Total Growth-Related $0 $758,598 $17,500 $17,500
  
Total CIP $143,990 $1,181,212 $139,235 $111,149
     

 
 
The complete recommended CIP recommends $143,990 for fiscal year ending (FYE) 2005, and 
an annual average of $295,303 for FYE 2006-2009.  For FYE 2010-2014, the annual average is 
$27,847.  It is important to note that these CIP annual averages are split between rates funded 
(O&M) and growth funded (SDCs).  Both monthly sewer rates and sewer SDC fees will need to 
be reviewed to ensure adequate funding of the recommended sanitary system CIP. 
 

8.3 Funding Sources 
 
8.3.1 Monthly Users 
 
Monthly user charges for municipal utilities are generally structured to satisfy revenue 
requirements related to O&M expenses, taxes, debt service obligations from bond sales, and 
those capital construction items funded directly from rates.  These revenue requirements are 
distributed to different classes of customers using cost of service techniques to develop equitable 
monthly rates. 
 
The level of these rates is impacted by several important items, including the level of exterior 
grant funding, debt service requirements related to bond sales and other loan issuances, and 
additional debt service coverage required in the bond covenants to ensure satisfactory 
maintenance of existing facilities.  Debt service coverage frequently consists of 20 to 50 percent 
of the total debt service.  This extra debt service overage must be collected annually from rates, 
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but can be completely expended each year in the performance of routine system maintenance and 
repairs or capital improvements. 
 
8.3.2 System Development Charges 
 
This source of funding is a one-time charge, paid at the time a user makes a connection to the 
municipal sewer system.  It is frequently called a SDC, a general facility charge, a connection 
charge, a main capacity reserve charge, and a variety of other phrases.  In essence, the SDC is for 
the right to use capacity in the major facilities of the system.  Municipalities charge the fee as a 
way for a new property to pay an equitable share in the cost of the existing, as well as new, 
facilities.  The basis of the charge may be upon the historical value of the existing facilities, the 
projected new facilities required to meet projected growth, or combinations thereof. 
 
8.3.3 Developer Participation 
 
Developer extension policies frequently dictate the extension of sewer service be installed in 
accordance with improvements recommend in the sanitary system plan.  This is commonly done 
by the developer and turned over to the City for ownership and O&M.  Assets acquired in this 
way are generally classified as contributed capital or contributed assets. 
 
8.3.4 External Sources of Funds in Oregon 
 
The typical external funding alternatives for municipal wastewater capital improvement 
programs include state and federal grant/loan programs and municipal bonds financed through 
either rate revenue or by property assessments.  Internal sources of capital funding available to 
the City include a combination of monthly user rates, SDCs, and contributions in aid of 
construction received from work done at customer request.  Listed below is a general description 
of these potential sources of revenue. 
 
Oregon’s cities and public wastewater utility districts often need financial help in the form of 
grants and loans to upgrade and maintain services. Publicly owned wastewater utilities in Oregon 
have four sources of public funds for grants and loans available to them for the planning, design 
and construction of wastewater systems.  The funding agencies are the Oregon Department of 
Environmental Quality (ODEQ), the Oregon Economic and Community Development 
Department (OECDD), the United States Department of Agriculture - Rural Utilities Service 
(USDA-RUS), and the Rural Community Assistance Corporation (RCAC). 
 
 The DEQ administers the Clean Water State Revolving Fund (CWSRF) providing low 

interest loans to public agencies for planning and environmental studies, design and 
construction of wastewater facilities; and for non-point source and estuary water pollution 
control projects. 

 
 The OECDD administers both the Federal Housing and Urban Development Community 

Development Block Grant program (grant) and the Oregon Lottery funded Water/Wastewater 
Financing and Special Public Works Fund programs (grant/loan). These programs can 
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finance planning and environmental studies, design and construction of public wastewater 
systems. 

 
 The RUS administers several loan and grant programs focused on constructing and upgrading 

needed public and private non-profit utility systems, including wastewater systems in small 
rural communities of less than 10,000 in population. 

 
 The RCAC is a Community Development Financial Institution (CDFI) designated by the 

U.S. Department of Treasury to provide low interest loan for projects, and provides technical 
assistance with USDA Rural Utilities Services and US Environmental Protection Agency 
(EPA). 

 
Other federal and state funding programs with a focus on wastewater include: 
 
 Clean Water Act Water Quality Cooperative Agreements 
 Oregon 319 Nonpoint Source Grant Program 
 
8.3.5 Revenue Bonds 
 
Cities and utilities also have the authority to issue public debt that is not secured by property tax 
authority but rather by the ability of the improvements to generate revenue collected in the form 
of fees, tolls, and development charges.  Voter approval is not needed to issue revenue bonds.  
Some Oregon cities place revenue measures on the ballot anyway as a litmus test of public 
approval for planned capital projects that are financed with user fees. 
 
While it is easier for municipalities to issue revenue bonds, this convenience generally comes at 
a cost in the form of higher interest rates.  Furthermore, revenue bond issues sometimes have 
higher reserve and debt coverage requirements as added insurance to bond holders that the 
community will be able to meet its debt service obligation. 
 

8.4 Funding Comprehensive Utility Rate Study 
 
To determine the best options to fund the recommended water system CIP, a comprehensive 
sanitary rate study is scheduled for late summer 2004.  This comprehensive study will evaluate 
utility system Master Plans, utility operational plans, and the ability to fund these plans at current 
monthly user rates and SDC rates.  Where rates need to be adjusted to be consisted with the CIP, 
the study will recommend various financial alternatives for the City’s consideration. 
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Section 9 

Operating Strategy  
 
9.1 Introduction  
 
As described in Section 3, the City of Cornelius (City) has an intergovernmental agreement with 
Clean Water Services (CWS) to cooperatively operate and maintain the sanitary sewerage and 
surface water management services for the City.  Through the agreement a division of 
responsibilities exists between the City and CWS, wherein the City essentially operates and 
maintains the collection system lines that are less than 24 inches in diameter within the City’s 
service boundary.  This section documents the City’s operation, maintenance, and rehabilitation 
program to meet the goal of preventing sanitary sewer overflows (SSO) from the collection and 
conveyance system for which the City is responsible.   
 
SSOs can be caused by capacity-related problems resulting from improper design or population 
growth exceeding design flows.  However, SSOs are most commonly caused by stoppages 
resulting from roots, debris, and other material that can build to partially or completely block 
flow through the pipe is addressed under the maintenance program discussed in this section.  
Other causes include structural defects such as leaks, exfiltration and force main failures, and 
loss of power.  These types of SSOs are more likely to contribute large volumes of wastewater to 
receiving streams.  In the City of Cornelius, sanitary sewer overflows occur mainly as a result of 
sewer blockages that cause sewage to overflow from manholes or back up into buildings.  SSOs 
in the City are periodic, emergency events that are often unavoidable. 
 
This section includes a description of the maintenance strategies, information management and 
maintenance scheduling, overflow response plans, and other operation programs currently 
employed by the City, as well as recommended activities to improve operation and maintenance 
of the collection system.  The maintenance issues covered in this section primarily address the 
non-capacity-related problems.  Capacity issues are addressed under the capital improvement 
section of this master plan. 
 
9.2 Capacity, Management, Operation and Maintenance 

(CMOM) 
 
In 2001, EPA drafted a proposed rule to address SSOs, and although the proposed rule was 
withdrawn from the Federal Register, it reflected EPA’s perspective on the SSO problem.  The 
proposed rule called for improvements in the operation of sanitary sewer collection systems and 
to reduce the frequency and occurrence of sewer overflows.  One of the major components of the 
draft rule was to develop and implement a Capacity, Management, and Operation & 
Maintenance (CMOM) program.  Several guidance documents were developed by EPA to help 
communities and agencies meet the rule goals (Black and Veatch, 1999, 2000, 2004).  Thus, 
while the rule was never finalized, many communities and agencies began modeling their 
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programs under such a structure.  The City’s maintenance activities reflect many of the 
recommendations in the guidance manual. 
 
9.2.1 Local Regulations and Permitting 
 
Local regulation and permitting is used to control both the types of discharges and the quantity of 
discharges to the City’s sewer system.  These are achieved through the following: 
 
 Municipal Code – documents containing requirements such as characteristics of wastewater 

discharges, lawful connections to  
  
 collection system, and penalties for illicit connection and discharges into the system. 
 Plumbing Code/City Ordinance – sets circumstances under which a connection can be 

made to the collection system; makes it illegal to connect private inflow sources to the 
collection system 

 Permitting – the City can determine if its system can convey the flows from a proposed 
development to prevent overloading the system; after an application is submitted by the 
develop, a feasibility study is needed to identify whether the development is feasible from a 
capacity and fee standpoint. 

 

9.3 Current Maintenance Strategies 
 
An aggressive maintenance program can mitigate the impact of the overflow, as well as 
significantly reduce the frequency of occurrence of dry-weather SSOs.  An aggressive program 
also includes system assessment and a rehabilitation program to identify the needed corrections 
and to target structural and leakage problems.  
 
The three primary types of maintenance strategies implemented by the City include: 
 
 Emergency/Reactive Maintenance – involves containing or minimizing the impacts of a 

SSO by applying equipment and personnel resources to stop the overflow in the quickest, 
safest manner available to the City.  Effective emergency maintenance requires a rapid 
response to mitigate damage and limit exposure. 

 
 Corrective Maintenance – focuses on long-term solution of eliminating the cause(s) of 

SSOs.  Activities may include repairing damaged sewer pipes, patching leaks, and other 
repairs to appurtenances.  An effective monitoring and reporting plan is important to 
implement a corrective maintenance program. 

 
 Proactive Maintenance – precludes the conditions that cause SSOs and backups once the 

problems have been identified.  These activities involve primarily cleaning operations. 
 
 Inspection and Monitoring – provides basis for identifying corrective and proactive 

maintenance.  These activities include visual and TV inspections to locate potential problems 
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and trouble areas within the system and monitoring the flows within the system to locate 
problems associated with excessive inflow and/or infiltration 

 
Table 9-1 lists the sanitary sewer maintenance responsibilities of the City and CWS based on the 
intergovernmental agreement.  Table 9-1 also indicates the type of maintenance activity 
(emergency, corrective or proactive).  The information shown is based on an effective date of 
July 1, 2004.  Presently, the proactive maintenance activities include TV inspection of the lines 
on a regular basis.  The City also regularly performs line cleaning and root cutting to make sure 
the lines maintain their capacities.  A minimum frequency of TV inspection and line cleaning 
activities are required by CWS as part of their maintenance agreement.  All other proactive and 
corrective maintenance activities are conducted on an as-needed basis, which is primarily 
controlled by the findings of the TV inspection or from field observation or overflow 
response/customer complaints. 
 
The frequencies listed in Table 9-1 are based on requirements under the agreement with CWS.  It 
was beyond the scope of this work to conduct an optimization review of the maintenance 
activities.  However, EPA published a guidance manual on optimizing frequency of maintenance 
activities (Black and Veatch, 1999), which can be used as basis for performing such a review. 
 
If a complaint or problem is reported, a maintenance crew is dispatched to resolve the issue.  
There are currently six (6) staff on a rotating basis assigned to have a pager at all times, who are 
required to respond to the call report within ten (10) minutes.  Furthermore, the City is required 
to be on site within 30 minutes of the call report, if necessary.  The City Operations devotes 
approximately 1.2 full-time equivalents to the sanitary sewer maintenance field activities. 
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Table 9-1 

City of Cornelius 
Summary of Current Sanitary Sewer Maintenance Activities 

Maintenance Activity Responsibility Frequency 
Proactive Maintenance 
Line Cleaning City All lines cleaned at least once every 3 years as 

required by CWS; City has cleaned the entire system 
3 times in the past five years; City cleans certain 
portions of the system more often as dictated by 
accumulation of debris and blockages 

Root Cutting 
 

City As needed 

Cross Connection Investigation and 
Response 

City As needed 

TV Inspection; Compilation of TV 
Reports and System Evaluation 

City Entire system inspected a minimum of once every 7 
years; but coordinated with line cleaning as 
appropriate 

Root Foaming 
 

City & CWS N/A 

Corrective Maintenance 
Manhole Adjustment City As needed 
I/I Abatement and System 
Rehabilitation Projects 

City & CWS As needed; conducted based on findings from TV 
inspections 

Structural Line Repairs City As needed; conducted based on findings from TV 
inspections 

Lateral Repairs in Public Right of 
Way 

City As needed; conducted based on findings from TV 
inspections 

Line Replacements City Conducted based on capital improvement plan; as 
needed; conducted based on findings from TV 
inspections 

Vector Control 
 

City As needed 

Manhole Rehabilitation 
 

City & CWS N/A 

Non-structure Line Sealing and Point 
Repair 

City &CWS N/A 

Pump Station Maintenance 
 

CWS N/A 

Emergency Maintenance 
Emergency Response City As needed; contact from the City 10 minutes from 

initiation of a call; City responds on site within 30 
minutes of initiation of a call 

Overflow and Complaint Response 
Investigation and Reporting 

City As needed; City receptionist contacts utility service 
to respond to and address complaint 

Notes: 
-  CWS – Clean Water Services 
- Activities listed above are conducted inside and outside the City boundaries, but within the responsibility 

boundary. 
-  Activities described in this table are for sanitary sewer lines 24 inches and smaller.  All maintenance, inspection, 

repair and replacement for sewer lines 24 inches and larger are conducted by Clean Water Services. 
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9.4 Data and Information Management  
 
Maintenance records are essential in scheduling preventive maintenance, determining operation 
budgets, and classifying problem areas within the sewer system. Also, a record keeping system 
should: 
 
 Identify individual components of the entire system. 
 Contain maintenance and/or repair information for individual system components. 
 Provide a preventive maintenance scheduling tool. 
 Identify and update repeated problem areas within the sewer system. 
 
The City does not currently have a software package that serves as a formal database or 
information system specifically for sanitary sewer system data and information management.  
However, the City does maintain an index map and master plot in CAD format that is 
continuously updated with changes to the system.  The map and master plot are used to keep 
records of the entire system and for maintenance scheduling.  The City is currently updating its 
system to be more efficient, and cost effective in accomplishing these tasks.  
 

9.5 Overflow and Emergency Response Plan 
 
The City does not currently have an emergency response plan for their sanitary sewer system.  
However, in the event an emergency arises which causes, or threatens to cause, a discharge of 
raw sewage that might endanger public health, the City follows the CWS guidelines for reporting 
the release.  The Operations Manager would immediately notify the Oregon Department of 
Environmental Quality (ODEQ) and CWS.  Other common emergency conditions are listed in 
Table 9-2 along with recommended actions. 
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Table 9-2 
City of Cornelius 

Emergency Conditions and Response Actions 
Emergency Condition Recommended Action 

Rupture of sewer line or 
accidental damage to a 
manhole or pump station 

 Isolate the pipe break by plugging the outlet of the upstream manhole. 
 Notify the customers affected and fire department personnel. 
 Monitor the plugged manhole for wastewater backup into adjacent 

buildings. 
 Install a temporary bypass pump and gravity/force main if necessary. 
 Repair the damage. 

Failure of pumps at pump 
station 

 Notify the customers affected and fire department personnel. 
 Monitor the wet well level for backup into adjacent buildings. 
 Install a temporary bypass pump and force main if necessary. 
 Repair the failed pump. 

Spill of hazardous material 
into sewer system 
 

 Notify fire department personnel. 
 Determine amount, type, and nature of spill. 
 Notify wastewater treatment plant personnel. 
 Notify Oregon Department of Environmental Policy (ODEQ) for treatment 

procedures. 
Power failure at pump station 
 

 Check to insure that backup power if available is functioning. 
 Monitor wet well level for backup into adjacent buildings. 
 Emergency power should be supplied if wet well levels become critical and 

backup power is not available. 
 After main power is restored, an inventory of the electrical equipment is 

necessary to insure proper operation. 
Personal injury 
 

 For injuries resulting from medical causes, call the local ambulance (911). 
 For injuries resulting from accidents (falls, fire, explosion, etc.), call the 

fire department for a rescue unit. 
 Render first aid only if qualified. If not qualified, find someone who is. 
 All injuries, even minor injuries, should be reported to a supervisor. 
 Complete an accident form and submit it to the Operations Manager’s 

office. 
 
 

9.6 Other O&M Programs 
 
9.6.1 Training and Safety 
 
An existing sanitary sewer system safety program for the City is not documented at this time.  
However, the City does maintain a general safety program for its staff, including regular safety 
meetings during field activities.  A safety program should be documented and centered around 
the well-being of workers. The collection system maintenance crews should also be aware of the 
following list of safety equipment and its proper use: 
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 First aid kit 
 Fire extinguisher 
 High visibility safety vests 
 Manhole hooks 
 Traffic cones 
 Traffic barriers 
 Hardhats 
 Explosion-proof lead lights or battery lights 
 Explosion-proof forced air blower 
 Explosion-proof oxygen deficiency meter (with audio-visual alarm) 
 Parachute type safety harness (with nylon safety rope) 
 Explosive gas meter (with audio-visual alarm) 
 Hydrogen sulfide detector (with audio-visual alarm) 
 
9.6.2 Certification 
 
Certification of collection system personnel provides an independent assessment of job skills and 
experience that is important where safety and performance is integral to the daily execution of 
the system.  The City currently has one staff certified as a Level 2 wastewater collection system 
operator. 
 

9.7 Recommended Maintenance Improvements 
 
As described in the previous sections, the City of Cornelius already implements many critical 
activities recommended for effective sanitary sewer maintenance (ASCE 2004).  However, there 
are areas where formal plans and programs can provide additional benefits and improved 
performance and service.  These are described further below. 
 
A program self-assessment checklist is included in Appendix C.  The checklist is a screening-
level tool which allows the City to identify general areas of strength and weakness and establish 
performance goals and plans for improving their maintenance program. 

 
9.7.1 Overflow Response Plan 
 
The City can improve its maintenance program by developing a formal overflow (emergency) 
response plan (ORP) for its sanitary sewer system.  The City relies on the CWS guidelines for 
reporting hazardous releases, but a formal ORP can be used to provide a more comprehensive 
management of responding to any type of release, and can also be used to explicitly define roles 
and responsibilities.  A typical ORP could include the following elements: 
 
 Goals – the ORP should establish operational goals in the responding to SSOs.  For example, 

the City may formally set a goal of providing initial response within 30 minutes of the SSO 
report. 
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 SSO response team – provides a description of the organizational structure, available crew, 
equipment and other resources used to respond to SSOs. 

 SSO response procedures – describes the dispatch procedures both during business hours and 
during off-hours. 

 Corrective action – documents the remedial measures to be used for a given release or 
overflow event which may range from relieving a stoppage to repairing or replacing a section 
of pipe. 

 Coordination with agencies – in some circumstance coordination with other agencies such as 
fire/police departments or local health department may be necessary, and the ORP should 
include the contact information 

 Reporting requirements – include directly or by reference to another document, instructions 
or procedures for reporting SSOs to regulatory agencies 

 Public advisory and access limitations – includes provisions for determining under what 
circumstances a public advisory or public access limitation should be issued. 

 Water quality sampling – water quality sampling may be performed to support decision 
making about public notification and public access issues. 

 Training – includes provisions for annual training on SSO response procedures for all 
appropriate personnel. 

 
9.7.2 Information Management 
 
Although the City currently has a method for recording system inventory, a formal information 
management system can be used to improve effectiveness in decision making when responding 
to emergencies or to the customer, as well as developing an improved maintenance schedule.   
 
It is recommended that the City develop and maintain a geographic information system (GIS), 
not only for system inventory, but also for a more comprehensive maintenance management 
system.  Such a relational database can be developed that links maintenance schedule, frequency 
of cleaning, equipment/staff used, allocation of resources, maintenance histories, SSO record 
keeping, and effectiveness of reducing SSOs.  The database can be used to map, measure, and 
track historical maintenance activities and performance trends, which can then be used to 
develop proactive strategies precluding the problems from occurring in the future. 
  
9.7.3 Public Awareness Program 
 
Two of the most prominent causes of overflows are blockages due to fats, oil, and grease (FOG) 
and private party infiltration/inflow.  The public can play a significant role in detecting and 
locating SSOs.  To maximize the public participation in minimizing SSOs, the City can strive to 
increase public awareness through several avenues in coordination with CWS: 
 
 Development and dissemination of educational brochures 
 Presentation by staff at community meetings 
 Participation in local schools and colleges environmental awareness programs 
 Submission of educational articles to local press 
 Issuing of an annual report 
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INTERGOVERNMENTAL AGREEMENT 
BETWEEN CITY OF CORNELIUS AND 

CLEAN WATER SERVICES 

ki THIS AGREEMENT is made and entered into as of the k day of JuJ !6
, 200/, between the City of Cornelius a municipal corporation of the State of Oregon, ..) 
hereinafter referred to as "City," and Clean Water Services, formerly Unified Sewerage 
Agency, a municipal corporation and county service district, hereinafter referred to as the 
"District." 

WHEREAS, the District was duly formed and organized under ORS Chapter 
451, has the authority to provide sanitary sewerage treatment facilities, and to provide for 
storm and surface water management within its boundaries; and City is within the District 
by action of its Council pursuant to an election duly conducted within the boundaries of 
the District; and 

WHEREAS, City and District have the authority to enter into contracts for the 
cooperative operation of service facilities under ORS 451.560 and ORS Chapter 190; and 

WHEREAS, the District and Cities have established and will continue to 
maintain an effective partnership for sanitary sewerage and surface water management 
services which this agreement is designed to support, enhance, and clarify; and 

WHEREAS, City and District previously entered into an Agreement for the 
cooperative operation of sanitary sewer and surface water facilities, and said Agreement 
is in need of amendment. 

NOW, THEREFORE, in consideration of the covenants and agreements to be 
kept and perfonned by the parties hereto, it is agreed as follows: 

Section l. Definition of Terms 

Wherever the following terms are used in this agreement they shall have the 
following meaning unless otherwise specifically indicated by the context in which they 
appear: 

A. Arca of Geographic Responsibility means the area set forth in the map
attached as Exhibit A as may be amended.

B. Board means the Board of Directors of the District, its governing body.

C. Chief Executive Officer means the City official responsible for managing
the day-to-day business affairs of City.

D. Council means the City Council, governing body of City.
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E. Industrial Waste means any liquid, gaseous, radioactive or solid waste _
substance or a combination thereof resulting from any process of industrial
or manufacturing business, or from the development or recovery of natural
resources. For the purposes of this agreement, Industrial Waste shall also
include any substance regulated under 33 USC Sec 1317,_ together with
regulations adopted thereunder.

F. Operation and Maintenance means the regular performance of work
required to assure continued functioning of the stonn and surface water
system and the sanitary sewerage system and corrective measures taken to
repair facilities to keep them in operating condition, and in compliance
with the requirements of applicable laws, regulations, and permits.

G. Orde� means Resolutions, Orders and Directives of the District prescribing
general standards and conditions for construction or use of the storm and
surface water facilities and the sanitary sewerage facilities, and Rates and
Charges.

H Person means the state of Oregon, any individual, public or private
corporation, political subdivision, governmental agency, municipality,
industry, co-partnership, association, firm, trust, estate or any other legal
entity whatsoever.

L Program Funding means the revenues made available to City through
Section 4. of this agreement to follow the adopted work programs and
performance standards.

J. Rates and Charges are defined in the District's "Rates and Charges"
Resolution and Order (R&O) No. 01-34, or as may be amended. The
following terms when used in this agreement shall be as defined in that
R&O:

I. Dwelling Unit Equivalent (DUE)
2. Equivalent Service Unit (ESU)
3. Impervious Surface Area
4. Pennit Application and Inspection
5. Sanitary Sewer Service Charge
6. Sanitary System Development Charge (SDC; Connection Charge)
7. Storm and Surface Water Service Charge
8. Storm and Surface Water System Development Charge

K. Sanitary Sewerage System means any combination of sewer treatment
plant, pumping or lift facilities, sewer pipe, force mains, laterals,
manholes, side sewers, laboratory facilities and equipment, and any other
facilities for the collection, conveyance, treatment and disposal of sanitary
sewage comprising the total publicly-owned Sanitary Sewerage System
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withrn District ju1isdict1on, to which storm, surface and ground waters are 
not intentionally admitted, 

L Standards means the standards and conditions of use of the storm and 
surface water system and the sanitary sewer system as specified and 
adopted by the DistricL Standards also shall mean applicable statutes and 
rules of the United States and the State of Oregon, 

M, 

N. 

Storm and Surface Watq�em means any combination of publicly 
owned storm and surface water quality treatment facilities, pumping or 11!'1 
facilities, stom1 drain pipes and culvens, open channels, creeks and rivers, 
force mains, laterals, manholes, catch basins and inlets, grates and covers, 
detention and rctcn11on facilities, laboratory facilities and equipment, and 
any other publicly owned facilities for the collection, conveyance, 
treatment and disposal of stom1 and surface water comprising the total 
publicly owned Storm and Surface Water System within District's 
jurisdiction, 10 which sanitary sewage flows are not intentionally admitted, 

Work Program and Perfonnance Standards are adopted by the District 
after considering input from the cities to define the activities required to 
operate and maintain the sanitary sewer and storm and surface water 
systems. 

The District is responsible for the management and operation of the sanitary sewer and 
stom1 and surface water systems within its boundary, and is the designated perrrnttcc who 
shall obtain and enforce timely compliance with relevant Federal and delegated Slate 
Clean Water Act permits for treatment planls, collec11on systems, and s1om1wa1cr The 
Dislncl. afte1 considering input from the cities, shall adopt orders, standards. 
spccdica!ion\_ work programs. and pcrforrnancc criteria for !he propci anJ cffccti,·c 
operntion of the sanitary sewer and storm and surface water systems and to comp!\ w11h 
Stale and Federal pcrr1111s. laws and regulalions In addition. lhc District, afier 
cons1dl'rit1t_! rnput from the cities, shall have the authrnity to make changes In Jl•, didcr>, 
work programs and pc1 /t):·m(lllcc S!:rndards l\ny such changes to work pro�r;m1> ;rnd 
pcrf{)1mancc standards that the Board determines arc required h :,1 state and/or fc(kr�d 
pc11rnts or rq�ulat1on:, \\ il I become cffcc!1vc 90 day:'> fiom the dale of notice!(, 1. 11:, h\ 
D1s11ic1 or as mutually ;1grcecl 10. Any changes to work programs and pcrform;i;;,__t..' 
sl"nd;irds, nol required bv slate and/or federal pem1ils and regulations, shall be ,nutuallv 
agreed 10 hy the District and City before 1hey become effective. Proposed changes nol 
required by state and/or federal pem1its and regulations should be communicated bctwcrn 
lhe Dist,ict and the Cit) 111 or before December of the vcar before they arc lo be 
irnplemcn1ed lo allow District and City to budget approp1iately for the following fiscal 
year. 



A. City agrees to follow and enforce the Orders, Standards, specifications, work
programs, and performance criteria promulgated by the District, subject,
however, to program funding and to the extent that City may be lawfully
authorized to act. The City shall not be responsible for any failure to act or
defect in performance caused by lack of adequate program funding,
inadequacies in the Work Program and Performance Standards as adopted by
the District, or lack oflawful authority to act. Lack of adequate funding from
the District and compliance with the Work Program and Performance
Standards as adopted by the District shall be absolute defenses to any claim
against the City under this Agreement. City further agrees to notify District of
.apparent violations of the subject Orders, Standards, specifications, work
programs, and performance criteria, of which it has knowledge, which may
require District legal action or enforcement.

Section 3. Division of Responsibilities 

A. Division of Responsibilities

I. The purpose of this agreement is to delegate to and contract with the City
to perform specific functions. The responsibilities of the District and
City are defined in this Section and Appendix A. Exhibit A is a map
showing boundaries of responsibility between the District and City and
is hereby made a part of Appendix A and incorporated into this
agreement.

2. All functions relating to the subject matter of this Agreement not
specifically listed in this Section or Appendix A as being the
responsibility of City shall remain the responsibility of the District.

B. Procedure for Modifying the Division of Responsibilities

l. Responsibilities defined in this Section and Appendix A may be
modified from time to lime with approval in writing by the City Manager
or designee and the District General Manager or designee.

2. Responsibilities defined in this Section and Appendix A may be
modified by the District Board after receiving input from the City and
delennining the change is necessary to comply with State or Federal
permits, laws or regulations. The District Board shall not reduce the
total scope of City responsibilities without consent of the City unless
there is a change in the program or funding requiring the reduction, or
unless the Board determines the City has failed to correct identified
instances of nonperformance related to the adopted standards.

3. Upon reasonable notice from City to District, District shall assume
responsibility for any portion of the program defined in this Section and
Appendix A. Reasonable notice shall be at least 6 months, unless agreed
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to in writing by the District and City. Corresponding adjustments to the 
revenue allocation shall be made to reflect the change in responsibi Ii ty 
upon implementation of such changes. City shall be responsible for 
correcting or paying to have corrected any deficiencies in the system 
resulting from non-performance of the programs under its responsibi I ity, 
subject, however, to funding availability. 

4. The responsibilities defined in Appendix A and responsibility boundaries
defined in Exhibit A are not changed due to City annexations of area
currently inside the District's boundary. Provided that after fonnal
adoption and subsequent consultation between the City and District,
service area boundaries may be altered based on Senate Bill 122
boundary revisions. For annexations of territory not currently within the
District's boundary, the District will amend Appendix A and Exhibit A
to define the responsibilities for the new area in consultation with the
City and in cooperation with adjacent cities.

C. Additional City Responsibilities

1. Prior to issuing any non-residential sanitary sewer permit, City shall
require the applicant to prepare and submit to City a District Sewer Use
Information form. City shall submit the completed form to the District.
The District will determine if an Industrial Waste Discharge Permit is
required. The District will respond within 15 days.

2. Require persons who are proposing 'development', as defined in the
District's Design and Construction Standards Resolution and Order, to
obtain a Service Provider Letter from the District. City shall not issue a
storm water construction permit without verification that the District has
issued a Service Provider Letter.

3. Following City review and initial approval, forward proposed
construction drawings to the District for the following:

a) Any addition, modification, construction, or reconstruction ( other
than repairs) of the publicly-owned sanitary sewerage system and
stonn and surface water system. District will review these drawings
to assure conformance to adopted District standards, orders, and
master plans.

b) Any "development" as defined in the District's Design and
Construction Standards Resolution and Order. District will review
these drawings to assure conformance with the conditions of the
Service Provider Letter issued following the provisions in Section
3.C.2.

l'age ) of 14 Agreement with C1ry of 
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The District shall not charge a fee for these ·types of reviews. The City 
shall not approve or issue permits for such work until it receives 
notification of District approval. 

4. The City may notify the District in writing that it wishes the District to
issue Connection Permits for either or both of the sanitary or storm water
systems. In such cases, the District shall not issue Connection Permits
until the City indicates in writing that the development complies with the
City's standards. City will collect all connection, permit, and
development fees for developments within the City unless City and
District agree that the District will collect the fees.

5. Otber than for issuance of connection permits, obtain District review and
approval prior to entering into any agreement for the use of the Storm
and Surface Water System or the Sanitary Sewerage System.

6. Inform the District in writing not less than 30 days prior to initiating or
entering into any agreement for the financing or incurring of
indebtedness relating to the storm and surface water system or the
sanitary sewerage system. Revenues allocated by the District to the City
for the performance of functions identified in Appendix A are considered
restricted, and may only be used to perform those functions (including
reasonable administration) delegated to the City for such things as
operation and maintenance of the sanitary or storm and surface water
system. City shall not obligate any assets or facilities of the District's
sanitary or storm and surface water system for any debt. For purposes of
debt funding, the District's asset schedule for storm and surface water
and sanitary sewer facilities shall be the basis for determining ownership
within City boundaries. In general, sanitary sewer lines 24" and over are
the property of the District regardless oflocation, as are sanitary
treatment plants and pump stations, and storm and surface water quality
and quantity facilities that are one acre or greater in surface area.

7. Allow the District access at any reasonable time upon reasonable notice
to inspect and test storm and surface water facilities and sewerage
facilities within City and City Area of Geographic Responsibility.

8. Grant the District permits from time to time as may be necessary for the
installation of storm and surface water facilities and sewerage facilities
in the public streets and ways of City without imposing permit issuance
fees, provided that the District shall adhere to any conditions required
pursuant to ORS 451.550(6).

9. To issue no new permit for the construction within, or modification to, a
wetland, floodway, or floodplain without first receiving the written
approval by the District, pursuant to Section 5.D. This paragraph shall
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not apply to permits issued by City pursuant to a current permit under 33 
USC Section 1344(e) (a section 404 general permit), and within the 
scope of such permit. This section does not apply to actions related to 
City flood insurance program. 

I 0. To pursue, when City deems feasible and appropriate, the conversion of 
storm and surface water facilities from private to public ownership, 
through the acquisition of easements and other property rights as 
necessary, for those privately owned storm and surface water facilities 
which are identified as being necessary or appropriately a part of the 
public system. 

11. To the extent that it is so required by law or regulation, City shall
comply with Oregon Administrative Rules (OAR) Chapter 340, Division
49, "Regulations Pertaining to Certification of Wastewater System
Operator Personnel," including the obligation that City shall have its
wastewater collection system supervised by one or more operators
certified at a grade level equal to or higher than the system classification
shown on page I of District's NP DES permit, issued by the State. The
District shall notify City of any modification to the NP DES permits
affecting their operations.

D. City Responsibilities Outside of its City Limits

I. City is not obligated by this agreement to accept responsibility for any
programs or work activities outside of its City limits.

2. To the extent City has agreed lo responsibilities both inside and outside
of its City limits, for activities which are the responsibility of City, City
shall perfonn the work to meet the minimum requirements specified in
the District's adopted Work Programs and Performance Standards.
When the same type of service is being perfonned by City both inside
and outside City, the service shall be prioritized and perfonncd in a like
manner in each area, including the response lo storms and other
emergencies. The exception shall be if City provides a higher degree of
service inside City due to its own supplemental funding.

Scctjgn 4, _Detenni11ation and Division QflZ<,vcnue: Operating Procedures and Rules 
Relating to Revenue 

A. After consultation between City and district staff, the District Board shall
determine and certify annually for both the sanitary sewerage system and for
the storm and surface water system the monthly service charge and system
development charge. The City agrees to impose these charges as a minim um.
The City may impose additional charges as allowed in Section 4.E.4.
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B. After consultation between City and district staff, the District Board shall
determine and certify annually for both the sanitary sewer;ige system and for
the storm and surface water system the portion of the monthly service charge
and system development charge to be retained by the City for performance of
the functions defined in this Agreement and for the City's share of annual debt
service payment.

C. The District Board shall not implement any significant change in the division
of monthly service charge revenue from that shown in the Rates and Charges
Resolution and Order No. 01-34 effective Fiscal Year 2001/2002 until July I,
2005 with the following exceptions:

I. The )3oard may make routine principal and interest adjustments for debt
service repayment.

2. The Board may make adjustments in response to significant increases or
decreases in program responsibilities

D. Changes in the division of revenue will typically be made as a part of the
annual Fiscal Year budget process. However, the division ofrevenue may be
adjusted by the District to recognize changes in responsibilities that occur
outside the normal budget cycle after coordination and communication with
the Cities. Any such mid-year changes in the division of revenue initiated by
the District Board shall only be implemented when the Board determines such
a change is necessary to comply with State or Federal permits, laws or
regulations. If there is a mid-year change in responsibilities, which the
District determines to be significant, the District Board may, upon 60 days
notice to City, adjust the division ofrevenue outside of the annual budget
process

E. Operating Procedures Relating to Revenue

l. City shall remit to the District the portion of sanitary sewer service
charges and systems development charges collected, and stonn and
surface water service charges and systems development charges
collected, less the City Portion, as identified in Section 4.B.

2. Payments shall be remitted on a monthly basis, with a report on
District designated forms.

3. Payments to the District of revenue collected by the billing party shall
be due within 20 days following the end of each month, unless the
payment has been appealed by the billing party.

4. City may charge and collect a service charge or system development
charge at a higher rate per DUE and ESU than that set by the District
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when the City determines it is needed for the local City system. The 
City shall retain 100% of these additional revenues collected. Such 
additional charge shall be consistent with the services provided by City 
and with applicable federal rules in order to preserve eligibility for 
grants and other funding programs. 

5. City may request District to perform permit and inspection services for
private development construction of public storm and surface water
facilities and sanitary sewer facilities, and for erosion control. City
shall remit to the District the fee set forth in District's Rates and
Charges to compensate District for its costs for such services
performed relative to these fees, as prescribed by District Order or
separate agreement with City.

6. For Industrial Waste fees, District shall remit to City a percentage of
system development charges, volume, and monthly service charges
collected equal to the percentages of service charges retained by the
City as defined in Section 4.8. District shall retain one hundred
percent (100%) of the annual Industrial Waste permit fee, and any
penalty fees, COD, SS (as those terms are defined in the Rates and
Charges) and other fees related to Industrial Waste that may be
assessed.

7. City will institute administrative procedures to diligently maintain
regular billings and collection of fees, adjust complaints thereto, and
pursue delinquency follow-ups and take reasonable steps for collection
thereof.

8. City and District shall each establish separate accounts for the storm
and surface water program and sanitary sewerage program for the
purpose of accounting for service charges and systems development
charges collected and received pursuant to this agreement.

9. District or City may at any reasonable time upon reasonable notice
inspect and audit the books and records of the other with respect to
matters within the purview of this Agreement.

I 0. City and District shall each prepare and submit to each other a 
performance report of the storm and surface water functions, and the 
sanitary sewer functions for which each is responsible. After 
consultation with the City, District will specify the requirements, 
frequency, and content of the performance report. 

11. The City and District may, each at its own cost, install permanent and
temporary volume and quality monitoring stations, and other
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monitoring equipment, to determine the effectiveness of City and 
District programs. 

12. Interest shall accrue on late monthly payments as specified in Section
4.E. l at a rate of 1.25 times the monthly Local Government
Investment Pool (LGIP) earnings rate as posted for the previous
month, and will be applied each month to the unpaid balance.

Section 5. Administrative and Operating Provisions 

A. The District will not extend sewer service to areas outside the City except
with prior approval of the City where such areas. are included in the Urban
Planning Area Agreement between the City and the appropriate county or
counties and any of the fol lowing exists:

I. A new or existing single family property desires sewer service and
needs to directly connect to a sewer line within the city.

2. A new development desires sewer service and needs to directly
connect a lateral or mainline public sewer directly to a sewer line
within the city.

B. Each party shall obtain and maintain in full force and effect for the term of
this agreement, at its own expense, comprehensive general liability and
automobile insurance policies for bodily injury, including death, and property
damage, including coverage for owned, hired or non-owned vehicles, as
applicable, for the protection of the party, and the other party, its elected and
appointed officials, officers, agents, employees and volunteers as additional
insureds. The policies shall be primary policies, issued by a company
authorized to do business in the State of Oregon and providing single limil
general liability coverage of$2,000,000 and separate automobile coverage of
$1,000,000 or the limit of liability contained in ORS 30.260 to 30.300,
whichever is greaier. The certificates shall provide Iha! !he other party will
receive thirty (30) days' written notice of cancellation or material modifica\1011
of the insurance contract at the address listed below. Each party shall provide
certificates of insurance to the other party prior to the perfonnance of any
obligation under this agreement. If requested, complete copies of insurance
policies shall be provided to the other party. Each party shall be financially
responsible for their own deductibles, self-insurance retentions, self-insurance,
or uninsured risks.

C. District will not establish local assessment districts within City, without first
obtaining City approval.

D. District will process applications from City pursuant to Section 3.C.9 for
Wetland, Floodplain, and Floodway modifications. Timely review of the
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application shall be provided by the District. Upon review and approval by 
District, and upon request by City, the District shall act as a facilitator and 
liaison for State and Federal review and permit processes. 

E. The City shall report all sanitary sewer overflows that it becomes aware of to
the District within 24 hours of learning of the overflow. The City shall
require all permittees of the City to report sanitary sewer overflows to the
City. City agrees to reimburse District for any expense, costs, damages,
claims, fines, or penalties incurred by District that result from or are related lo
City's failure to so timely and adequately report.

F. This agreement is for the benefit of the parties only. Each party agrees to
indemnity and hold hannless the other party and its officers, employees, and
agents, from and against all claims, demands and causes of actions and suits
of any kind or nature for personal injury, death or damage to property or the
environment on account of or rising out of the operation of this agreement,
including the perfonnance or non-performance of duties under this agreement.
or in any way resulting from the negligent or wrongful acts or omissions of
the indemnifying party and its officers, employees, and agents. In addition,
each party shall be solely responsible for any contract claims, delay damages
or similar items arising from or caused by the action or inaction of the party
under this agreement. Inability to perform an activity or to properly perform
because of insufficient funding from the District is not a negligent act or
omission or willful misconduct of the party charged with the activity but shall
be the responsibility of the District. Performance of any activity in compliance
with the Work Program and Performance Standards as adopted by the Distnct
is not a negligent act or omission or willful misconduct.

Ci. District and City acknowledge that District may receive notices ofviolatioIJ 01 
fines from state or federal agencies for violations of state or federal rules. As 
the pcrmittee and the entity that establishes standards and controls payment. 
District shall be responsible for responding to notices of violations and for 
payment of all fines. District shall invite the City 10 pa11icipa1c Ill any 
discussions with State and Federal agencies regarding notices ol violation 
involvmg City actions or responsibility. City will cooperate with District 111 

the investigation and response to any notice of violation invoh-ing actions 
relating to actions or responsibilities of the C11y. lfa fine is imposed, City 
shall reimburse District 10 the extent that the fine results from non­
performance of adopted programs or non-compliance with District, Staie, 01 
Federal rules or policies by the City and those acting on behalf of the City. If 
possible, the City shall reimburse the District prior to the date due for payment 
of the fine. The City shall not be responsible for reimbursement if the City's 
non-performance or non-compliance was caused by lack of adequate funding 
by District. If more than one party is responsible, the City's responsibility for 
reimbursement payment will be allocated based on the degree of responsibility 
and degree of fault of the City. Disputes over the amount of reimbursement 
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shall be resolved by the dispute resolution process set out in Section 6 of this 
Agreement. To the extent that the City is required to perform any work to 
correct a violation, District shall provide adequate funding for the work to be 
performed, unless the violation was caused by the City's omission or 
misconduct. 

H. Nothing 'in this Agreement shall be construed as a limitation upon or
delegation of the statutory and home rule powers of City, nor as a delegation
or limitation of the statutory powers of District. This Agreement shall not
limit any right or remedy available to City or District against third parties
arising from illegal acts of such third parties.

I. Where this Agreement calls for review or approval of a fee or charge, District
shall perform such review in a timely manner, shall not unreasonably withhold
approval, and shall provide its decision to City in writing. If, within 30 days
of written request by City for approval by District, the District has failed to
provide a written response, the request shall be deemed approved.

Section 6. Dispute Resolution: Remedies 

A. In the event of a dispute between the parties regarding their respective
rights and obligations pursuant to this Agreement, the parties shall first
attempt to resolve the dispute by negotiation. If a dispute is not resolved
by negotiation, the exclusive dispute resolution process to be utilized by
the parties shall be as follows:

I. Step I. Upon failure of those individuals designated by each party to
negotiate on its behalf to reach an agreement or resolve a dispute, the
nature of the dispute shall be put in writing and submitted to City's
Chief Executive Officer and District's General Manager, who shall
meet and attempt to resolve the issue. If the issue in dispute is
resolved at this step, there shall be a written determination of such
resolution, signed by City's Chief Executive Officer and District's
General Manager, which determination shall be binding on the
parties. Resolution of an issue at this step requires concurrence of
both parties' representatives.

2. Step 2. ln the event a dispute cannot be resolved at Step I, the
matters remaining in dispute after Step l shall be reduced to writing
and forwarded to the Mayor and the Chairman of the Board of
Directors. Upon receipt of the written issue statement, the Mayor and
Chairman shall meet and attempt to resolve the issue. If the issue is
resolved at this step, a written determination of such resolution shall
be signed by the Mayor and Chairman. Resolution of an issue at this
step requires concurrence of both the Mayor and the Chairman.
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3. Step 3. In the event a dispute cannot be resolved al Step 2, the parties
shall submit the matter lo mediation. The parties shall attempt to
agree on a mediator. In the event they cannot agree, the parties shall
request a list of five (5) mediators from the American Arbitration
Association, or such other entity or finn providing mediation services
to which the parties may further agree. Unless the parties can
mutually agree to a mediator from the list provided, each party shall
strike a name in tum, until only one name remains. The order of
striking names shall be detennined hy lot Any common costs of
mediation shall be borne equally by the parties, who shall each bear
their own costs and fees therefor. If the issue is resolved at this step,
a w,itten determination of such resolution shall be signed by both
parties. Resolution of an issue at this step requires concurrence by
both parties. In the event a dispute is not resolved by mediation, the
agg,ieved party may pursue any remedy available to it under
applicable law.

Neither party may b,ing a legal action against the other party to interpret 
or enforce any tenn of this Agreement in any court unless the party has 
first attempted to resolve the matter by means of the dispute resolution of 
subsection A above. This shall not apply to disputes arising from a cause 
other than interpretation or enforcement of this Agreement. 

C. Parties may mutually agree in writing to waive any of the above steps, or
to enter into alternate processes or additional processes such as binding
;irbitration prior to filing legal action.

Section 7 Effect of this A1srcc1_11_e1c1 

Th JS Agreement shall supersede all pnor agreements of s11111 Jar scope and subject matte,. 
including amendments and the "C:1ty Committee Agreement" between the parties with 
rc:-apccl to sat111ar:, sewerage and service, ston11 and surface \Valer managcmcni: provided 
lh'1t. except as c,p,cssly modif,cd herc111. ;,II ri;,'11ts. k1b1lllll's. and ohl1ga11ons ul'such 
pi 1u 1 ;1grccmc11ts shall continue. This agrecmt.:nl shall be effcc11vc upon Its execution hy 
hn!ll ptlrl!C.', hc:c!O. and shall cnntl!1UC lll l'l1cct fo1 roui rcncw;ibk term�: of rive ycirs 
t:,1:.J� Thi\ :\� 1 :ct:;ncnt slwll l"r deemed aulPmaticalh 1cncwcd for n '>lrlf�lc succeeding 
(1\c .,c�l! te111; �ip !() ;i limit ui :'�years.unless c1tllc1 party r1\'CS the 01hcI wrl!tcn not1(t·

nnt less th:111 0;1v �.:car pnor lo the non1mal expiration nf term of its intent not to n::nC\-\' 
thi� .igrccmc111 JI District enters rnlo an intcrgovcn1mental ag1cen1cnl with any other cit:, 
rn 11s tcrrltory covering the same subJCCI as this Agreement and if any of the provisions nf 
the nthcr aµrccrncnt differ from this Agreement. the Cit1· mav elect to replace any 
P''" 1sion of tlm Agreement with the parallel provision from the other agreement, with 
the exception of Appen<lix A and Exhibit J\. The replacement shall be effective on 
receipt by Distnc1 of written not,ec from the C,ty. This Agreement may not otherwise be 
llltH.i1ficd cxccpi b::, written arncnd1ncnt or as othcr x 1sc specified in this :\grecmcnt. 



Section 8. Amendments 

At any time, either party may request in writing to open this Agreement for specific 
amendment. If such request is made, the other party must respond within 90 days. If the 
parties do not agree and the party requesting such amendment desires to proceed with the 
amendment, then remedies pursuant to Section 6 shall apply. All amendments shall be in 
writing and approved by the governing body of the respective parties. 

Section 9. Severability 

In the event a court of competent jurisdiction shall deem any portion or part of this 
agreement to be unlawful or invalid, only that portion or part of the agreement shall be 
considered unenforceable. The remainder of this agreement shall continue to be valid. 

IN WITNESS WHEREOF, this instrument has been executed in duplicate by 
authority oflawful actions by the Council and District Board of Directors. 

CLEAN WATER SERVICE CITYO RNELIUS, OREGON 
OF W ASH!NGTON COUNTY, OREGON 

By _____________ _ By 
Chairman, Board of Directors 

Attest: 
Approved as 10 Fonn: 1ty Rec 

A Homey for District City Attorney 
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APPENDIX A 

DIVISION OF RESPONSIBILITIES 

Cornelius 

Sanitary Maintenance 
Lines under 24• 

line Cleaning 
RootCutllng 

Emetgency response 
Overflow and Complaint response 

Investigation and reporting 

Cross connect10n investigation and response 
Manhole adjustment 

Non.structure line sealing and polnl repair 
Manhole rehabllitaUon (sealing} 

TV inspection 
Compilation of TV reports and system 

evaluation 
1&1 abatement and system rehabHltatloo 

projects 
Root Foaming 

Structural line repairs 
Lateral Repairs In Public Right of Way 

Line replacements 
Pump statlOn maintenance 

Vector Control 
Offroad inspection and locator posl 

maintenance 
Easement and Access Road Maintenance 

lines 24" and Larger 
All maintenance, inspection, repair, and 

replacement 

SWM Maintenance 
Line Cleaning 
Roal Culling 

Catch Basin deaning 
Water quality manhole maintenance 

Storm and emergency response 
Complain! response investigallon and 

reporting 
Streel Sweeping 

Water Ouafity fadity maintenance 

Jan,2004 
EFFECTIVE JULY 1, 2004 to JUNE 30, 200 

Inside City. and 
Inside Responsibaity 
Boundary 

City 
City 
City 

City 

City 
City 

City and District 
City and District 

City 

City and District 

City and District 
City and District 

City 
City 
City 

District 
City 

City 
City 

Oistnct 

City 
City 
Ci!y 
City 
City 

City 
Cily 

City for local. District 

lor Remona/ 

Outside City, and 
Inside Responsibility 
Bounda,y 

City 
City 
City 

Cily 

City 
City 

District 
District 

City 

City and Olsbict 

City and Disbict 
Olsbict 

City 
City 
City 

Oistrlct 
City 

City 
City 

D1slrict 

City 
City 

Cily 
City 

Cily 

City 
City 

City for local, District 
for Regional 

Inside City, and 
Oulside 
Responsibility 
Boundary 



City for local, Oistrid, City for local, OiStrict1 

____ Water Quantity facility maintenance ! for Regional I __ for R§IOnal --L. _ _ ____ _ 
Maintenance of public StreamS/creekSfopenr 

I 
! 

__________ � City . _f.itY. ___ j __ _ 
Processing and disposal of sweeper, catch 1 

basin and storm line material (excluding I leaves) City and District Ci.!l.._and District _____ _ 
Structural line repai� __ Ctty I __ C

C
� -+. 

______ _ 
---- ____ Line replacements: ___ Cily_ _ Lnv 

. �mp statiOrl mai_ntenance and opersli�- Districl --l--- oifnct l=---=-------
Roadsi<le ditches and p

. 
iping

-
system in Cou�yi 

_ _ _ __ ____ �oad�_ District _ _j_ .Q!_st� _ +- ____ . __ _ 
Roadside ditches and piping system in City City, Funded by 

______________ Roa�_ Street Fund ___ , _No� _J ___ _ 
TV inspection; City - __ �ity '. __ _ 

Compilation of TV reports and system! J 1 _ _ ·-·-- . _____ . evaluation_ Citt._and District _; C!!l_!lnd District__ _ __ _ 
·-·- Proactive Leaf management prog� City .=r City 

__ j---- _ ___ __ UlilttyLocates. _ Ci!Y __ • ___ ..9!Y __ . _____ _ 

-- -- --- -- y- --+ f--- -- --

i ' ENGINEERING, INSPECTION, 

A�?.1������ 7d�;.���!\tjew,I +- I 
___ __ __ __ plan re�ew)

I 
Dlstrict and CIIL I·- Olstrlct and City I _ 

Sanitary Sewer connection perml1 issuance Ctty 01strlct I 
_ .SWM connection permit lsSuanC!j_ _ City --1 Olstrid + __ __ 
Billing and coUectlon of monthly service) • · 

__________ charges' _C.!!}:__ • _ Dlstriel --j---- __ _
Inspection of developerprojectsJ _ .. City ____ ___J _ District 

___
____

_ 

_ 

Installation of Sanilaty Sewer Masterpl��j City 21 • and under
j

· 
Proje� District 24 • & up ��rict _ J_

lnS1alla1ion of Masterplan Pump Station· 

_ Installation of SWM Masterplan =�::::, _ o:;;
_
t�

ct 

_ ! __ g::�� � ____ _ 
___ _ __ Erosion control pennil issuance! __ Cjty_ -t _ District _ T ____ _ 

_ _ __ . Erosion control inspection! ___ _£tt_y __ _ ___ Distnct . ___ _ 
Accoun� City I District ' 

lndustri"al Wa sle Prograffij District District I 
Fat, Oil and Grease Program City and District District I__ Maintaimng GIS inlonnationl �-Cityand Dislrici .I Cjtyand Dislrict ____ _ 

___ . ___ Maintaining syslem mapping•_ City and Distri� Cityynd Dislnci __ _ 

Maintaining Engineering records of systems! City and Oislrict j City and District ! 
- .. - - - --· ·--- -- --- -- --- -· --- -· _ __.__ --

Preparing and revising sanitary sewer! C_ity 10• and less. 
\ rnas1erplans. 01s!rict above 10· DislriCl 

Preparing and revising SWM maslerplans City and District Dislrict 
• _ Response tO customer billing inquinesl ____ City____ -[?istric[_ __ 1 __ � _- � 

Public inlonnation, newsletters. etc., !or SWM/ 
and Sanila programs_ Gil and District City and District 



r 

l



f 

I 

i 

I 

I 

I 
t 

. .

APPENDIX A 

DMSION OF RESPONSIBIUT1ES 
-----

.f9melius 
Sanitary Maintenance 
Lines under 24" 

Line Cleani09: 
Root Cutting 

- Emergency response 
Overflow and Complaint response 

investlgaUon and reµorting 
---· 

Cross connection investipation and response 
Manhole adjustment 

Non--structure line sealing and ""'int ren .. l 
Manhole rehabilitation rseallng 

TV inspection 
compUatlon of TV reports and system 

evaluation 
-

l&I abatement and system rehabilitation 
pmlects 

-

Root Foaming 
Structural fine 

-

Lateral Re ks In Public ofW 
uno, rer111111cements 

Pump station maintenance 
Vector Control 

Otfroad Inspection and locator post 
maintenance 

Easement and Access Road Maintenance 
� 

Lines 24" and Laraer 
All maintenance, inspection, repair, and 

reolacemenl 

SWM Maintenance 
Line Cleaning 

Root Cutting 
Catch Basin cleaning 

- Water quality manhole maintenance 

:...___._ Storm and emergen response 
Complaint response Investigation and 

reporting 
Street Sweeping --·---·· 

Water Quality facility maintenance 

Jan-04 I 
EFFECTIVE JULY 1, 2005 

Inside City, and 
Inside City. and Outside Ctty, and Outside 
Inside Responsibility Inside Responsiblllty Responsibility 
Boundary Boundary Boundary 

·-
-

City City 
City Cltv 

-----·-

c- Cltv 

c�- Cttv 
-

c�- C"" �- c~ 
District District 

District District 
cliv C= 

Cttv and District ci..· and Dlstlid 

Citv aod District Cltv and DlstrlCI 
District District 

c- Cl!L_ .. 
��- cliv 
C C= 

District District 

Ckv C!'L__ 

Citv Cltv 
c�-

.E!L. ----·-

-

Oistrid District ·--
·--

City Cltv 
City Citv 
c�- City 
Citv City -
citV City 

·-· 

Citv Cit)'._ 
City Cily 

City for local, D!stnct Cily for local, District 

!or Regional tor Reoional 



• 

Cit)' for local, D1sbict Cfly for local, District 
Water Quantity facUlty maJntenance for R Iona! for Regional 

Maintenane.i of public Streamslcreekslopen 
-- --

channels City City 
Processing and disposal ol sweeper, catch 

basin and stonn line malarial (excluding 
_____ --=---�-'cc•c:•.:.ves

:;=<1-
-'c= and District Cit and District 

_ ___ Structural line repairs . ___ C_l!y�---1---� 
_ ___ Line replacements City ___ CH_y__ 

?ump station maintenance and operation District �ct +----

Roadside ditches and piping system in County 
Roads 

Roadside ditches and piping system in City 
___ Roads 

-=--===--==_ ��ion 
Compilation of TV reports and system ' evaluation 

• - - Proacliveleiifmanagement program 

District �ct __ 
Clty,Fund&d-�by--t-- �---

Street Fund None 
--Cl!y---1- - City 

=-�-=-- Utlll!ylocat�.'L---

ENGINEERING, INSPECTION, 
AND SUPPORT ELEMENTS 

Oeveiopment Process (developmeiiireview, 
_______ plan� 

�anttiuy S�edion pec-mit lssuance 
__ SWM connection pennll issUanca 

BIiiing and ooUecUon of monthly seivlee 

Mai�inlng Engineering records of systems 
Preparing and revising sanitary sewe 

masterplans 

Districl and 
- Olstrlcl 

-'----I'- Olslricl ·-+------ -

City and District 
City 10· and less. 
Oistrid above 10" 

District 
--oisii1ci"" 

District 



r 

l 

r 

I 

f 

i 

l 

Preparing and revising SWM maste ans 
-- Response to customer b!Ding inquiries 

Publicinformalion, newsletters. etc.. for SWM 
_ ___ � Sanitary programs 

Flow Monitoring 
-• FOITTlation'and�/vJ�m�ln..;.istl.;calion of LIO's 
- - --iii'"spection ofPiivaiiiFadlHies --- --- ---Marking Utilities - --- ---·· FlxtureC0untlng 

- - - Field Yard General Maintenance 

C�nveyance 
system in city limits, 
District- waler quanty 

and technk:al 
standards, and 

regional planning Dlstrid ____ _ -- c·,�--+-- District·;---+ 

C�l"!d District City and Dist.rid 
District - District--

City and 0ts·°',�nct�+- 0� 
-· city--

-- !5isfrict-



 

 

 

Appendix C 

CMOM Program and Self Assessment Checklist 
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About the CMOM Program Self Assessment Checklist 

Introduction 
A sanitary sewer collection system is a vital element of any community's 
infrastructure and a critical component of the wastewater treatment process. The 
nation's sanitary sewer infrastructure has been built over the last 100 years or 
more using a variety of materials, design standards, installation techniques, and 
maintenance practices. As this valuable infrastructure ages, the importance of 
preventive and predictive maintenance increases. 

What is CMOM? 
CMOM stands for "capacity, management, operations, and maintenance." It is a 
flexible, dynamic framework for municipalities to identify and incorporate 
widely-accepted wastewater industry practices to: 

• Better manage, operate, and maintain collection systems
Investigate capacity constrained areas of the collection system

• Respond to sanitary sewer overflow (SSO) events

The CMOM approach helps municipal wastewater utility operators provide a high 
level of service to customers and reduce regulatory noncompliance. CMOM can 
help utilities optimize use of human and material resources by shifting maintenance 
activities from "reactive" to "predictive" -often leading to cost savings through 
avoided overtime, emergency construction costs, increased insurance premiums, 
and the possibility of lawsuits. CMOM information and documentation can also 
help improve communications wuh the public, other municipal works and regional 
planning organizations, and regulators. 

In CMOM planning, the utility selects performance goal targets, and designs CMOM 
activities to meet the goals. The CMOM planning framework covers operation 
and maintenance (O&M) planning, capacity assessment and assurance, capital 
improvement planning, and financial management planning. Information collection 
and management practices are used to track how well each CMOM activity is 
meeting the performance goals, and whether overall system efficiency is improving. 
On an ongoing basis, activities are reviewed and adjusted to better meet the 
performance goals. As the CMOM program progresses, performance goals can 
change. For instance, an initial goal may be to develop a geographic information 
system (GIS) of the system. Once the GIS is complete, a new goal might be to use 
the GIS to track emergency calls and use the information to improve maintenance 
planning. 

An important component of a successful CMOM program is to periodically collect 
information on current systems and activities and develop a "snapshot-in-time" 
analysis. From this analysis, the utility establishes its performance goals and plans 
its CMOM program activities. 

Additional information describing CMOM can be found at: www.epa.gov/npdes/sso 
or www.epa.gov/region4/water/wpeb/pd!s/se1f-audit review2-3.pdf. 
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About this Checklist (Continued) 

What is the purpose of the CMOM program 

checklist? 
This document is a screening-level tool that can help utilities evaiuate CMOM 
programs and identify general areas of strength ai:,d weakness. Completing this 
CMOM assessment will allow the utility to flag CMOM program areas that need 
improvement and establish priorities for additional; more detailed asse_ssments. 
In addition, the checklist will allow the utility to compare annual performance 
(e.g., percent of employees meeting training standards). 

This document is not intended to be all-inclusive. It addresses 
the types of practices EPA believes should be considered by most 
utilities when implementing a CIYIOM program. However, theways in 
which utilities use the information gathered through the checklist will depend on 
the complexity and site-specific issues facing individual collection systems. When 
reviewing the questions, utilities should use their judgment to determine if the 
question is reasonable for their.collection system size and design, 

How do I use this>checklist? "
The questions on the checklist will request answers In three different formats: 
• Check yes, no, or not applicable (NA),
• Fill in the blank, and

Check all that apply.

At the end of each section, additional space is provided to allow for comments 
on or explanations of the answers recorded (information that will be useful to 
the utility in follow-on planning). Each utility should make an effort to answer all 
the questions that are applicable to its system. If a particular question takes a 
significant amount of time to answer, this could be an indication of an area of 
weakness. Utilities should plan to invest approximately one day to complete the 
checklist. 

This document is designed to help utilities perform an initial evaluation of CMOM 
activities. It is not intended to serve as an absolute indicator of a 
successful CMOM program, nor will all of the questions apply to 
every utility. By working through these questions, utilities will be able to identify 
strengths and areas for improvements in their CMOM programs. If a utility has 
a significant number of "no" answers or very few items selected in the checklist, 
this could indicate an area of weakness. The utility manager then can make a 
more detailed evaluation, including identifying specific actions needed to address 
areas for improvement. 
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CHECKLIST COMPLETED BY: 

Date 

Name 

Daytime Telephone Number 

PERMITTEEJCO-PERMrITEEJJURISDICTIONS 
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___ C_o_ll_e_c_ti_o_n_S __ y __ s_ t_e _m_D_e_s _c_ri __ p_ti_o_n ____________ I' 
t 1 

Treatment 

Facllltles 

� #ofTrcabnentfacilities 

WWTP design capacity 6· 
Average daily flow 

:-Average_.w�.;..fow •• �·· 

,Access,&:, 
'.Malntemiru:ii 

Conveyance 
& P.umplng 

· • • ' • ' iNunibaNJf.Ser.C8'-Connectlons·'

Service population J,.,..,.::.::ot.all,J 

Annual 1)fCcipitation ;] 
- -. - "- . ifflH CH 

Combined SewerSystems 

. Rcsidcntial Commcrcw 

What percent of sewer system js served by combined sewers (i.e., sanitary 
sewage and storm water in the same pipe)? 
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Industrial

Fon:e 
Mains 

Pump 
Stations 

TOTAL 

□ 

J 



r---C_o_ll_e_c_ti_o_n_S-'y�s_ t_e_m_D_e_s_c_ri ___ p_ti_o _n ___________ _ 
Gravity Force 

r 
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r 

r 

[

l
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l 

l 

L 

l 

L 

L 

L 

Sewers Mains 

% 1/;!/:\ 

c'•#;,�f ,'.i
,;·;.1{}.,i� % 5.;1:/

M:RCI.N'T', -::,:_ ,'-

f % i'?·.-
,,-,-

,.
�CEN=

rn
='c 

�vi ,-'���

,-�,,>c:::-�·�'f-oi".", �' • 
':·,," -../;_,.�-...,;:::"},;.· ::.�."�v �,•·-:";,Ib-'.i o :/,./���

-�: �:M•iY.A"$._��fg"!3s&w,1>; £!>,, ===ii',, ¼ iQ- � c..,:j:. �t f ,{.'jf. ..;,ft ;z. �--�"'"%�5. '\§; ':r,:';'-'c"=",' :t;c;;;;;;;;a;;;;;;li- • 

,��: ��� , � ,-�::ti�1-�}�f:�:\��·�: �:: �- ,,.._ ,�",- ,,�} ;� t.'� .. ��� ���"' - , 
-e. ""'"'"'' ·'< • , • h _ _,,,,_ '"·'''� < .e;, '"--�~Woof·�., ]lnf· _,_�1. -._ - "_•' -� �. T 

.. J>£R % -,�;; ,·'-_ ?n� ,. ,. , �· �-- - ;;-�-\�.,..... -�- I
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Engineering Design (ED) 

ED-01 ls there a document which includes design criteria and standard construction details? lvF.sJ INOI 

ED-02 Is there a document that descnl>es the procedures that the utility follows in IYEsl INOI 
construction design review?

ED-03 Are WWTP and O&M staff involved in the design review process? IYESI INOI 

ED-04 Is there a procedure for testing and inspecting new or rehabilitated system elements IYESI INOI 
both during and after the construction is completed?

ED-05 Are construction sites supervised by qualified personnel ( such as professional 1YE.,1 INOI 
engineers or certified engineering technicians) to ascertain that the construction is
taking place in accordance with the agreed upon plans and specifications?

ED-06 Are new manholes tested for inflow and infiltration? � �

ED-07 Are new gravity sewers checked using closed circuit TV inspection?. IYE.sl INOI 

ED-08 Does the utility have documentation on private service lateral design and inspection � INOI 
standards?

ED-09 Does the utility attempt to standardize equipment and sewer system components?
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r--S_ a_te_l_li_te_C_o_m_m_u_n_it_ie_s_a_ n_d_S_e _w_ e_r_U_s_e _O_rd_i_n _a _n _ce ___ (S_U_O __ ) __ 
SU0-01 Does the utility receive flow from satellite communities? IF NO, GO TO PAGE 6 j,'ESj I No I 

r 

r 

r 

r 

r 

I 

l 

t 

l 

t 

L 

l 

L 

'SN.©--02: · '",,:wJiai£"""·-
(lit�fl�,i)�::;��,, 
SU0-03

SU0--04

SU0-05

SU0-06

SU0-07

SU0--08

SU0-09

SC0-10

SC0-11

'SU0-12

SU0-13

SU0-14

Does the utility require satellite communities to enter into an agreement? IF NO, GO
TO QUESTION SU0--06, j,'ESI I NO I 

Does the agreement include the requirements listed in the sewer use ordinance
(SUO)?
Do the agreements have a date of termination and allow for renewal under different
tenns?
Does the utility maintain the legal authority to control the maximum flow introduced
into the collection system from satellite communities?
Are standards, inspections, and approval for new connections clearly documented in
aSUO?
Does the SUO require satellite communities to adopt the same industrial and com­
mercial regulator discharge limits as the utility?
Does the SUO require satellite communities to adopt the same inspection and sam­
pling schedules as required by the pretreatment ordinance?
Docs the SUO require that satellite communities or the utility to issue control permits
for significant industrial users? 

Docs the SUO contain provisions for addressing overstrength wastewater from
satellite communities?

•--,--··· r·•-. · •- ·- ·e;..•·:- . . , __ •·- - · · -- . .  · ·- .·-·-- - .  - -·-·_ , · ·• • Does tlie:'.S1iJ.01i5'oniain;.proceililres:f odhe'folloWU!g? •• (Check :all,thatiapplj).<' 

l)'F)il 

IYESI 

jYF.sj

1,'ES1

j,u( 

1y�:-;1 

!YEsj

jYF:�/ 

- -c�_-:- __ _ .;:·_-_ ___ _ __ . ·-="�--�.-�:--, · ., .-_.,:.;_.J-1JctNi-'L::-: _ _ D lnspectio'J?'st,:;;cia,ds': c, :·□Prctrcatmenhcqtiirenients • ·,, 'O·Building/sewerpermit issues
' - : _,. . ·.,� .. ,�, .•. _, ;�,•-· .,t,?_r2::-·_�--,,-::·���1j��it;i-',,1,:.�·,0:f,)�C"-·'._- t;�-;-;.,,- '.· ·: 

Does the:S1iJO;contain,general:probibitions·,of!he following materia1s?,:(1'.?ft.eck alldhatapply) •·
~ ;-_:•:--;�> -.·./'; �f�-" · ,·_,_,,-• ·' - .. -., ' r ", '. =\i�i\-;':-,:.,.�:�•c.:,•:;_,:c:-

□ Frrc �aj,loscions h�zarcls\ � . 0 Co:rosiv" materials :O•Obslfiictive materials_· 
..\'-J.�:•� 

' 
t ':-\ ,•, n�-,, ,! ,• - .';__, ,;_,�:,l'�t.;f,�.;::'<>- • • ':',.__ -;-,>�-;~, >< , ,•,-.. 0 Oils orspetrolellill': , • EJeMaterial whiclrniaJ(cause,nteiference'.at\tbe'wastewatentreatmerit;j,Jant 

• ;'>:!; , ,_ r •• ,,"'-_•..,_,, •• "  C , _•••• • r • , 
-,.;.:c',.,,1.,,'---,�., -

0 

jNoj

jNoj

IN()' 

jNoj

'NOi 

E] 

E] 

E] 

Does the SI:J0,containprocedures and enforcementcactions for the folJowmg'lJCheckall-that:npply) 
_ - -_ .- -_ - -.:_·-�0:2}s;;�f:;i_::.:-;�:, :·l_:i:t�lii/ - - --.-:i�>�iiL- --� ··:: _.-. �-:�::'.{'\ _ _,:-:·>-;/-:'.f:�-/i{�fJ.�?i<j\{;ft?�: -�t�I(�t_r)/\�y• • D fots;,oilsfai.iclcgrease (FOGf,fr, . • ''.OtStomrwater connec!io':15 to s_mii"."Y'line_s'.(doWilll)louts)' • 
□ Infiltrationiand•inflow • • 0 :Defects in service laterals located onpcii,iit&pri>J5�rty
□ Building structures.over lbe.sewedines . G, Sump pumps;.airconditioner.wnnections•·
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_....;;O_r�g_an_i_za_ t
--

io_n_a.;...I_S_t_ru_c;;..t __ u_re.;.....:..(0--C.;..)'-------------- F

/ OC-0 I ls an organiz.ational chart available that shows the overall personnel structure for the
utility, including operation and maintenance stafl'I

OC- 02 Are up-to-date job descriptions available that delineate responsibilities and authority
for each position?
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r--ln_t_er_n_a_l_C_o_m_m_u_n _ic_a_ti_o_ns�(I
._
C�l ..... ------------

r 

f 

r 

"f 

r 

( 

:c 

( 

r 

l 

l 

t 

l 

l 

:L 

L 

L 

IC-03 

IC-04 

IC-06 

Are incentives offered to employees for performance improvements? 

Does the utility have an ''Employee of the Month/Quarter/Year" program? 

Does the utility regularly communicate/coordinate with other municipal departments? E] 
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Budgeting (BUD) 

BUD-03 

BUD-04 

BUD-07 

BUD-IO 

BUD-11 

Are utility-generated funds used for non-utility programs? 

Are costs for collection system operation and maintenance (O&M) separated from 
other utility services such as water, storm water, and treatment plants? IF NO, GO TO 
QUESTION BUD--07. 

Does the utility have a Capital Improvement Plan (CIP) that provides for system 
repairs/replacements on a prioritized basis? 

Does the utility have a budgeted program for the replacement of under-capacity 
pipes? 

Does the utility have a budgeted program for the replacement of over-capacity pipes? 
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r--T_r_a_in_in....::g:::....:...(T_R...:.) ________________ _ 
TR-01 

TR-02 

TR-03 

r 

r 

TR-06 

TR-07 

TR-08 

t 

t 

l 

l 

L 

L 

Does the utility have a formal job knowledge, skills, and abilities (KSA) training 
program? 

Does the training program address the fundamental mission, goals, and policies of the 
utility? 

Does the utility have mandatory training requirements identified for key employees? 

Are operator and maintenance certification programs used? IF NO, GO TO 
QUESTION TR-08 

Are operator and maintenance certification programs required? 

ls on-the-job training progress and performance measured? 

Page 9 

)YES' jNoJ 

lrEsj 'NOi 

('r Esl !No/

IYESI 
1N

◊, 

\n:sl El 

/n:sf I NO I 



Safety (SAF) 

SAF-01 

SAF-02 

SAF-03 

SAF-04 

SAF-05 

SAF-06 

Does the utility have a written safety policy? 

How often are safety procedures reviewed and revised? (e.g. Semiannually, Annually,

etc.) 

Does the utility have a safety committee? 

Are regular safety meetings held with the utility employees? 

Does the utility have a safety training program? 

Are records of employee safety training kept up to date? 

• ·-enon&Vli1g;'eqm -·� .. 1�� ;f��'i..�- ./,,�;, "-;:�·)l;
!:'/"-' ;".J.;; .,i:_,.1;_� . ..;:. �.> �:J:�..,· ·'"51,�[��b!i"/iitr·

-�}1Ji_/fii�;1��nf�:, 3�}t;W�i•!/·, __ • __ fl9 __ t_iHafdih_ii��rSafety glas&'esf.

IYESI 

IYESI 

ln•:.sl 

jYESI 

1\·Esl 

IYL';I 

,;f,�•rr 

JJt:@lmpment.to enter. • es.,'<•c , . •: M• . • · . iber • f;!J:'.� . ."·:

!NOi

INOI 

INOI 

i"0i 

JNol 

El 

- .,c-;-�. :---:: ... ,,.:.;.3<_,"f,,.:·1'.,.:_·�.·1th.0.i ... ·.'.f."'�:C-,"·\.,\ ... · .:,- -: 
- ·-,i:.:,;,E£-�·:".\/_>>?ft:; .:: ;:�._,:�?,�::'.· 

• • .. -'-•·,• .. •�••".•.·•.·• .. •_••· ..
. 
·. • • ~ - ,-, -

••·,"ic�/"-;.,·J.:,,::· •• -

�- • •• " ". briaole,cranelh •;},fj;ltf �fi

• ,�J�1li,�7fY!;.'ii<i,\ji.'l�ef ;�-" ,r�'i\:;.!f!t,,•rc:m4J''' • • ••
□. · · · · • · • · • ·

·· • '0 'Lower,expfosioidi_mi 't(EED.fmetering :H;_S'Monitors 

SAF-10 Are safety monitors clearly identified? EJ 

Page 10 

f! 
Ll 
1: - 1 

t 
i_i 

t; 

t I 
f � 
j;_ _;i: 

f � 
� 

Ii 

Fi 

Li 

f 1 

Li 
r-i

� '

l 1
LJ

f j't 



r--C_u_s_to_m_e_r_S_e_rv_ic_e __ (_C_S __ ) _____________ _ 
CS-01 Does the utility have a customer service and public relations program? IF NO GO TO 

r 

r 

r 

r 

f 

r 

l 

l 

t 

L 

l 

L 

l 

l 

CS-03 

CS-04 

CS-06 

CS-07 

CS-08 

CS-10 

CS-II 

QUESTION CS--03 

Are employees of the utility specifically trained in customer service? 

Are there sample correspondence, QI A's, or "scripts" to belp guide staff through 
written or oral responses to customers? 

ls a homeowner notified prior to construction that his/her property may be affected? 

Do you provide information to residents on cleanup and safety procedures following 
basement backups and overflows from manholes when they occur? 

Does the utility have a customer service evaluation program to obtain feedback from 
the community? 

l\'F.SI 'NOi 

Jn�sl E]

(� 1�0 1 
Do customersei;vice-recoi&;10cludeftl;!e£01lowin_iinfonnation? (Checka/1.thai,apply}

- - ---- ,_-,-,;� '..): f���: .. ,·,-_ .L�,:,:.i:;;��,;�_::--�- .ilt�:-<Y-�. ,:_./::���:�: i��\--��--��-• ,:-.-_·. :. •,< .c:<•·,;,•.<._:_- ',;<.'.j ;�;'.>�i- ·_• '--� .- • i _. ; ' ' ·.-� -�--
• ·:□ •P.ernomiehvliocrecefiei:Fllie'compTruiiFoP'ieqirisf'.•.idN,;;:;;e;,addiess';'.iii\'aieidpliodiiumllerof cusio�er -.- ·''- ' . - -

- . _,.. - � -. - :--- ' - ·  ,. 
,- _- -

• •. ·.:--:--.- ,. ''1 .• - , • - ·, ,·, ' O Nature ofthe':complaint,or.request--•' 

[JT�\Vho,;, th�tfoumv�iip�ii�Il;,;j�jgn�d- . - .. - ' ; ��-- -

D Date of the.complaint or-�"'luest. - _ ,'_,' .  

O Dite the complaint orcreq�est ,WllSi;;J,lved. 

, • •·. O;Ti�tdays tfu�11;lli��if 4'';:f�l;::o" , , 

•• :□ 1:ocation of the problem,

[] Dai� th� foll,;: • .::;;;�ction was assigned

, ,,0 Cause of the problem 

Docs the u1ili1y have a goal for bow quickly customer complaints (or ennergency 
calls) are resolved? IF NO. GO TO THE NEXT PAGE. @:B 

What percent.1ge-of customer complaints (or emergency calls) are resolved within the 
timeline goals? 
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__ E __ q __ u .... ip_m_ e _n_t_a_ n_d_C_o_ll_e_c_ti_o_n _S""'y __ s_t_e m_M_a_in _te_ n_a __ n_c_e_. __ (E_S_M ____ ) ___ n
t j 

ESM-01 Is a maintenance card or record kept for each piece of mechanical equipment within 
the collection system? IF NO, GO TO QUESTION ESM-03 .. 

ESM-03 Are dated tags used to show out-of-service equipment? 

ESM-04 Is there an established system for prioritizing equipment maintenance needs? 

ESM-06 Are corrective repair work orders backlogged more than six months? 

ESM-07 Do collection system personnel coordinate with state, county, and local pen;onnel on 
repairs, before the street is paved? 

Page 12 

f 1 
LJ 



r 

l 

l 

l 

r 

f 

l 

l 

Equipment Parts Inventory (EPI) 

EPI-01 

EPI-02 

EPI-03 

EPI-04 

EPI-05 

EPI-06 

EPI-07 

Have critical spare parts been identified? 

Are adequate supplies on hand to allow for two point repairs in any part of the sys­
tem? 

Is there a parts standardization policy in place? 

Does the utility have a central location for storing spare parts? 

Does the utility maintain a stock of spare parts on its maintenance vehicles? 

Does the utility have a system in place to track and maintain an accurate inventory of 
spare parts? 

For those parts which are not kept in inventory, does the utility have a readily avail­
able source or supplier? 
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ln:sl INOI 
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Management Information System (MIS) 
------=------------------�:....-�--------------{ { 

MIS-01 Does the utility have a management information system (MIS) in place for tracking 
maintenance activities? (Either electronic or good paper files) IF NO, GO TO 
PAGE 15. 

MIS-02 Are the MIS records maintained for a period of at least three years? 

MIS-03 ls the MIS able to distinguish activities taken in response to an overflow event? 
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r 
r System Mapping (MAP) 

_::,___��----=--------

r 

r 

r 

r 

r 

r 

(

l

t 

l_ 

t 

l 

l 

L 

MAP-01 

MAP-02 

MAP-03 

Are "as built" plans (record drawings) or maps available for use by field crews in the 
office and in the field? 

ls there a procedure for field crews to record changes or inaccuracies in the maps and 
update the mapping system? 

Do the maps show the date the map was drafted and the date of the last revision? 

·�··' ��"'"'l•��i�=,,#�f!!*1''
.:; EJ'·Type;(ecg precastji:castein;pface; etc}'•·�,,,;; - , ., '.\E[Matenal ,,,., · · • • ,. · , •o.·,. • 

MAP-07 

· ::£�::.-;.;,t?�;.;, �� -<�i;��tWJ!;�i�:�f,'.;�):;i��;Y:�.;://1�}};·.,: ·,::ft�1tt:_ :,_:,-,;_ -,---�:-- i-�:{}/

Is there a systematic numbering and identification method/system established to
identify sewer system manhole, sewer lines, and other items (pump stations, etc.)?
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Internal TV Inspection (TVI) 

TVJ-01 

TVJ-02 

TVJ-03 

TVJ-05 

TVJ-06 

TVl-08 

Does the utility have a standardized pipeline condition assessment program? 

ls internal TV inspection used to perform condition assessment? IF NO, GO TO 
PAGE 17. 
Are there written operation procedures and guidelines for the internal TV inspection 
program? 

ls a rating system used to determine the severity of the defects found during the 
inspection process? 

ls there documentation explaining the codes used for internal TV results reporting? 

Are main line and lateral repairs checked by internal TV inspection after the repair( s) 
have been made9 
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r· __ S_e_w_e_r_C_l_ea_n_i_ng ___ (C_L_N __ ) _____________ _

r 

r 

r 

I 

[ 

J 

l 

l 

t 

l 

l 

L 

l 

L 

CLN-04 

CLN-05 

CLN-06 

CLN-09 

CLN-11 

Is there a program to identify sewer line segments, with chronic problems, that
should be cleaned on a more frequent schedule?

Does the utility have a root control program? 

Does the utility have a fats, oils, and grease (FOG) program? 

Are stoppages plotted on maps and correlated with other data such as pipe size and 
material or location? 

§I 

§I 

§I 

IYESI 

,:- �->-�1��.-
�,,, ' 

If sewer cleaning is done by a contractor are videos taken of before and after cleaning? 

jn:sj
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• t �

LJ 
Manhole Inspection and Assessment (MAN) 

---------....:-----------------':....-------------- i: 

l �MAN-01 Does the utility have a routine manhole inspection and assessment program? IF NO,
GO TO QUESTION MAN-06.

MAN-02 Are the results and observations from the routine manhole inspections recorded?

MAN-03 Does the utility have a goal for the number of manholes inspected annually?

MAN-06 Does the utility have a grouting program?
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f--P_u_m.....,p'--St_a_ti_o_ns__.....(P_S __ ) _____________ _ 
IYESI PS-01 Aie Standard Operation Procedures (SOPs) and Standard Maintenance Procedures 

r 
(SMPs) used for each pump station? 

PS-02 Aie there enough trained personnel to properly maintain all pump stations? 

r 

r 

f 

l 

l 

l 

L 

t 

l 

l 

L 

PS-03 

PS-04 

PS-07 

PS-08 

PS-09 

PS-10 

PS-I I 

PS-12 

PS-13 

:.'PS�l4 .. 
:1_· ... ::_,;c-·.:· 

Is there an emergency operating procedure for each pump station? 

ls there an alarm system to notify personnel of pump station failures and overflow? 

Is there a procedure for manipulating pump operations (manually or automatically) 
during wet weather to increase in-line storage of wet weather flows? 

Are wet well operating levels set to limit pump start/stops? 

Are the lead, lag, and backup pumps rotated regularly? 

Are operation logs maintained for all pump stations? 

Are the original manuals that contain the manufacturers recommended maintenance
schedules for all pump station equipment easily available? 

On average, how often were pump stations inspected during the past year? 

Are records maintained for each inspection? 

Percent of pump stations,:with:pump:capacity,rednndancy 
' • . •" 

;-•"/,_' 
•. - -

Percent, of pump; statiqns,with,&y)weather capacify\limitations • · 
• - ·- . ·: _:,:-!;,-:;;;_o_,, :.:_:,-;:_;. __ ._:,;'; .t.'.•,,< - .;/,':-;._E-;-!,',-'-

--_�,:.-'.,-·. ,. ' -· 

' • Percentofpump'Stationsiwith>w.<,fweather caj,acify:Tumtations
-
•: . • 

-
-':" -- •· (� __ - ·--.�/..-c:;:.,, _, .. _;.:�- ::·��,;.:��:,.;'--.·,·----

• • • .,;Percentiofpurrip,stalions•cali6rateilianimally;
- �. . 

- . " - - - --- . - - - �--

1'ercent ·of p�p statio�� with p�n:nanentfiow.meters
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IYESI INOI 

IYESI B 
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Capacity Assessment (CA) 
____ ...,;;.... __ ,_::; _____ ..,.. ____ ....; __ ..... __________________________ t� 

CA-02

CA-03

CA-04

CA-05

CA-JO

CA-12

CA-13

CA-14

CA-15

CA-16

Does the utility have a flow monitoring program?

Does the utility have a comprenhensive capacity assessment and planning program?

Are flows measured prior to allowing new connections?

Do you have a tool (hydraulic model, spreadsheet, etc.) for assessing whether ad­
equate capacity exists in the sewer system? IF NO, GO TO QUESTION CA-06.

Does your capacity assessment tool produce results consistent with conditions
observed in the system?

Are records maintained for each inspection? IF NO, GO TO QUESTION CA-12.

Does the utility maintain any rain gauges or have access to local rainfall data?

Does the utility have any wet weather capacity problems?

Are low points or flood-plain areas monitored during rain events?

Does the utility have any dry weather capacity problems?

Is flow monitoring used for billing purposes, capacity analysis, and/or inflow and
infiltration investigations?
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r 

r 

[ 

I 

r 

I 

l 

l 

L 

l 

L 

l 

Tracking SSOs (TRK) 

TRK-03 

TRK-04 

TRK-05 

TRK-09 

TRK-10 

Does the utility document and report all SSOs regardless of size? 

Does the utility document basement backups? 

Are there areas that experience frequent basement or street floodmg? 

.How Illllll}{chronic,SS0:Iocatiomi:'are'inJhe collecti.6ri;system? •·• 
} . . , . , . • 

' , -.. �-� , . ' 

Are pipes with chronic SSOs being monitored for sufficient capacity and/or souctural 
condition? 

Prior to collapse, arc structurally detcnorating pipelines being monitored for renewal 
or replacement') 
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Overflow Emergency Response Plan (OERP) 
; _, 

t-' 

OERP-01 Does the utility have a documented OERP available for utility staff to use? IF NO, jYrsl INOI
L� 

GO TO QUESTION OERP-04. 
r1 
Li 

r, ..

I ; 
1 : OERP-03 Are specific responsibilities detailed in the OERP for personnel who respond to emer-

IY&-'-1 INOI 
u 

gencies? 

OERP-04 Are staff continuously trained and drilled to respond to emergency situations? IYESI INOI 
f1 
Li 

OERP-05 Do work crews have immediate access to tools and equipment during emergencies? IYF$1 INOI r; t ; 
Li-

OERP-06 Does the utility have standard procedures for notifying state agencies, local health JYr.sl INOI fJ departments, the NPDES authority, the public, and drinking water authorities of � ; 

significant overflow events? Ll 

, ' 
OERP-07 Does the procedure include a current list of the names, titles, phone numbers, and El INOI ¥ {

i,.J 
resp<>DS!l>ilities of all personnel involved? 

t- _, 

t � 

OERP-08 Does the utility have a public notification plan? El E] 
t < 
,: -; 
l. J 

OERP-09 Does the utility have procedures to limit public access to and contact with areas af- El E] n 
\ l fected with SSOs? (Procedure can be delegated to another authority) t- :j 

OERP-10 Does the utility use containment techniques to protect the storm drainage systems? 1nsl E]
r1 
Ll 
i_ -� 

n 
' I 

¥ j

!f-; 
' ' i t 
t1 

' 1 
OERP-12 Does the utility have signage to keep public from effected area? IYF,SI INOI 

LJ 
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Smoke and Dye Testing (SDT) r-----�---=------------------

r 
r 
r 
r 
r 
[ 

r 

r 
l 

( 

t 

l 

L 

l. 

L 

L 

SDT-01 Does the utility have a smoke testing program to identify sources of inflow and jYFs1· Elinfiltration?
SDT-OIA Does the utility have a smoke testing program to identify sources of inflow and

'""E.�1 INOI infiltration in illegal connectors?
SDT-OIB Does the utility have a smoke testing program to identify sources of inflow and jYEsj El infiltration in house laterals (private service laterals)?
SDT-02 Are there written procedures for the frequency and schedule of smoke testing? §] INOI 

SDT-03 ls there a documented procedure for isolating line segments? jnsj jNol
SDT-04 ls there a documented procedure for notifying local residents that smoke testing will §] El be conducted in their area?

SDT-06 Are there guidelines for the weather conditions 1inder which smoke testing should be • � •• . 1 NO jconducted?. 

SDT-07 Does the utility have a goal for the percent of the system smoke tested each yew:?

SDT-09 Do the written records contain location, address, and description of the smoking ele- jvr.sj jNolrnent that produced a positive result?
SDT-10 Does the utility have a dye testing program? lvE.SI jNol
SDT-ll Are there written procedures for dye testing? lyrsj INOI 

SDT-12 Does the utility have a goal for the percent of the system dye tested each year? ��� jNol

SDT-14 Does the utility share smoke and dye testing equipment with another utility? IYt:SI 
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Hydrogen Sulfide Monitoring·rand· Control (HSMC) 
----.-.�--�------;;:..-------------=--------.....;:... ___ �----------· Jl

HSCM-02 Does the utility have a corrosion control program? .
HSCM-03 Does the utility take hydrogen sulfide coriosioii'into consideration when designing

new or replacement sewers?

HSCM-04 Does the utility have written procedures for the application of chemical dosages?

HSCM-05 Are the chemical dosages, dates, and locations documented?

HSCM-06 Does the utility document where odor is a continual problem in the system?

HSCM-07 Does the utility have a program in place for retl,CWing or replacing,�ly corroded
sew�linestopreventcollapse? ····-•- -�--- • _-'Y- .... • • ''" 

HSCM-09 Does the system contain air relief valves at the high points of the force main system?

HSMC-11 Does the utility enforce pretreatment requirements?
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[--l_n_fr_a_s_tr_u_c_t_u_re_S_e_c_u_ri_,ty....__ _______________ _
Although outside the scope of a CMOM program, municipal wastewater utilities should also 
consider security vulnerabilities. To reduce the threat of both intentional and natural disasters, the 
utility should take steps to implement appropriate countermeasures and develop or update emer­
gency response plans. 

I 

I 

r 

[ 

t 

l 

l 

l 
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